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PHARMACY COUNCIL OF INDIA
(Statutory body under Ministry of Health & Family Welfare)
Government of India
1-300, 3rd floor, Tower-I, World Trade Centre,
Nauroji Nagar, New Delhi-110029
Telephone No. 011-65218900-01

E-mail: registrar(@

ci.nic.in

Ref.No.14-488/2025-PCl dt. 13.10.2026

All State Governments
All Universities running M.Pharm Course
All Institutions running M.Pharm course under the Pharmacy Act,1948

Sub: Implementation of Syllabus of M.Pharm. (Medical Device) as published in
the Gazette of India.

Sir/Madam

With reference to the subject cited above, | am directed to inform that the Syllabus of
M.Pharm. (Medical Device) has been published in the Gazette of India,
Extraordinary, No. 503, Part Ill, Section-4, dt. 13.8.2026. which is applicable from the
2027-2028 academic session, a copy of Gezette notification is enclosed herewith.

In view of the queries being received from various stakeholders regarding the
implementation of the M.Pharm. (Medical Devices) programme, it was decided to issue a
circular to all State Governments and Universities informing them that the Syllabus of
Medical Devices shall be implemented w.e.f. the academic session 2027-28.

Further, the institutions intending to offer M.Pharm. (Medical Devices) shall complete the
requisite application/SIF on the PCI portal on or before 15.11.2026. Applications/SIFs
submitted after 15.11.2026 shall be considered for the academic session 2028-29.

Yours faithfully Digitally signed by

ANIL MITTAL
Date: 13-10-2026

(ANIL MITTAL) 13:11:32
Registrar-cum-Secretary


dt. 13.10.2026


REGD. No. D. L.-33004/99

TR & 9.0~ 33004/99

Che Gazette of India

G1.50.-21.Te.-31.-20082026-275615
CG-DL -E-20082026-275615

YT
EXTRAORDINARY

AW |1 1—Evs 4
PART Il1—Section 4

grfee ¥ TFfaT
PUBLISHED BY AUTHORITY

. 503] 7% aeeht, geeufaam, srea 13, 2026/9TavT 22, 1948
No. 503] NEW DELHI, THURSDAY AUGUST 13, 2026/SHRAVAN 22, 1948

AR Aot IR
SIEGRE]

T2 faeett, 11 3Frea, 2026

FHIE 14-136/2025-HHf=me.—qwsit FTawaL (TH.6H.) aema [ffam, 2014 F

LN e

o= 10 g7 Y& af<RAl &1 TIRT F2d U, BIHAT FISTHA AT SSAT, THeh GTET TISTHH I
g, AT~
(1) =7 et 7 Ausit |ATaH AL (TH.EMH.) qrsawd g, 2014 T 3iT ursaswy
gl ST 9hdT Bl

(2) & SATTARTIE TSTTS § I THTIT hl qIg & AN gl
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affare-A
ATEEL A% HTHAT (M.Pharm) F¥ Qee, 2014 #7
(TR v 9 3fm)
F fasrasrary- fawrr e wosht § srasae Rt ardt fratemmert gy 2t St gt

1. wEEfeE (2016-2017 & @HY)
2. Eefegaer wrdt (2016-2017 & «m)
3. wTHTELfeHT SRS (2016-2017 & AR)
4. wraterfede HAET (2016-2017 & &)
5. WHTEEHA TATeE (2016-2017 7 A1)
6. ETHTERfEH FTiordl UL (2016-2017 F 7R)
7. e SIS (2016-2017 7 &0)
8. ETHTERfEH aTHTEAIATST (2016-2017 & «T)
9. wTHHT SfFeT (2016-2017 & =m)
10. FHTETATST (2016-2017 & ATY)

11. BETREET (2016-2017 & 9T)

12. FIEESTHTHAT UF HEeMS @ (2016-2017 & 1Y)
13. gfese Rarea (2027-2028 & @R AT STTUM)

14, F1E = FATHAT ST AT AOSH TR F1T gaa9e @@ & 1 @t a613-
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PIEARMACY COTNCIL OF TNDIA
NOFPTERCATEON
Bew DreEhi, e 100 Dreeenber, 2014
The Master of Mucnecy (M Pharm! Course Repulatbons, 2004
Niw 14-1300 2N3-P0L—[n exercise of the pewers conferrad by Sections 10 and 1R of the Phaamacy aer,
Podi 8 al 19k e Phanracy Conmeil ed Deliz, weilh b appmoval ol e Centmal Crovernment beechy nokes the
fallemang regularinns: namely—
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st - | AR
1. Gferm ofide sfe asw

=4 At i “ared qustt afvos, 92 et fit 7TeeT iE wrE (uH, w) R w3 et
oy - #fRe sraRa T yorel (Frdfvema)” & 9w a7 sqEr smom ¥ fREw dafie v
2016-17 & Wt gin Frafammer & st et g awa-a9 9% B30 ST arer genest & e
T fafaTw amy =

2. yaer % forg =gFaw Tegar
et aftersti & <ol gMT saeTs g

(@) wra | fafer gy warfua Rt aredtg feataemerr 7, g9 qrdia Gusft oo g Aredr 9T

e 7 Y. wrH. B a8ear ST Y g7 AT AfSwaw dFw 6 H 77 A FH 55% i AT U gf
(ST.HTHT & 4 UL T FoT T

(@) T gRT Aquied BT o Seam § 'y BEEl w1 H§ T99 g 99=d TodE
FTAA/BTAT o ITH 5T FIHET TS T GSHT0T T ATRT Sr2aT Faer it [t & ve wrg o ffaw
TSTTHRT0T YT ¥ AT ATRT| UET 7 Fee 9 AT a1 yarer fAweaq &< faam smosm)

feoqeft: S frafEemes & sereff & sraet sigar ura =Rfy (. wrt) s<hot & 2, 39 Reatemme g
ST ATSHLT STHTOMTS (YETH THTTTH) TEd FIAT SAard R
3. FTEHH Y IS

TH, BTHT FT LTI FTAHRT AT AL (I (0 a9) qF TN 30 FTAH & qreawy i FBeay
TUT-TAHT q¥ AT Fusty afvwe, 93 et grer Ratha o smam

4. TRr&T S =Tt w1 AT
fOreT ST TreaT T WA SIS AT
5. Y% qHE # w1 fead

TIF qHET | FF F FH 100 FF fZae g Fuw q6ees A/qars F aaav/GHay a@ oY 99 a6y
EHa/Saa | 72/5F % TAF Foed a9 | Ao oy o

6. IufRyfa sic e

T ITSTFH H HGIAF ST AT AT Rl STeRI-To0T [HATHRe 77 F F0 80% ITrATd Af=ara 2l
T T qEeTet § Sod F forw SwiEa it [etfd arend w1 Sarast{s® &1 & T HAT g

7. FTAFH/ATSTHR HfeET HL=AT

FiSe-SMETIT THEET YOS o THEId & SAqaTe, AT i = U i qra, s+ & dgifas e,
ATARTE HEATU, HTHATY, THATSAHE AR, T Hiee % GGH | AT JTAT 8| HiSe| TSIHH H THEAATTEF
T A TY, IFHIEAT & Fiee ITH 2Id | et areasns | 2 Fiee i AT 39 arsahy | vid 9978
3w ST arer fereqor =2t i et a7 AT wdT 81 2H e, R of v s srerfore, ag-arsawny/ st fiE-
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TSR TTATATaa & S wiee, Yodsh Tatare & forg gia dare/afa stafafer srferq w6t 77 97
fdv w2

7.1. i3 e

7.1.1. REIT Sl TR USEme

TSAAHAL Hl ATTH T & GG Ud TR AT H a6 ChaT STaT gl Haiash TeawHl § AT
(TT) AT BT & STafeh YT qrsrswdl (P) ® YARTImeT | =efia fohw 70 =2t sy givatora fram srar
21 Toreft aroeere & forw e () so urenry ® wfey wame fw S arer feveror =2t iy wear e A
&, S 0 TUAT 2 AT & o0 1 T5T ITATH (THETLTAT) =5l % oy Y5 (mem) F7 ok 946 6T
STTaT g1 Iargeoe, At Rt FRrgia areuwH #§ T 38T % I Id 9618 9 AT 21 6, af a8 4
FiSE T T THT THIY, AT TRt TR qTeawd § T HHEe % 209 Tid T8 AT TIRTET 5
gIa g, a7 9g 2 i T gMm

HTHATE, SAHTSAHE ST AT T F I Hel T hSe il AT F I2eT | AT TISRAT F T Hel
% FHTT HIAT SITUIT, AT G =il 1/2 & T F63T ST =t T, S Fad, e w1 Teqiaai
ST AT F qTT FAT 6 TOF Hel Hl TG dh TISTHT 6 & § FTHT STTUIT < Ivg 1 & o1 677 Srom)

7.2. AAH HISE AAAFHATY

TH.RH, UMY & 0 S 8q =IAa9 95 Hiee 3F JTH FAT A=ad gl aaid, dg-aresasmeia
wiatarfert  siata for wiee sl & AreTe 9% BT stfdsraw 100 w2 3% T ITH FT Geha /sl
21 7 wfee A TR f arsTwd ® Rrgia arsawdl, Y w11, SR, sEreana, oy #d,
TAAAF F TS FATH, AT Fola TAT Tg-TTSTHRH T AAfater § g g

iee & FAqOor AHTEL-aT ATt 15 H T SATATE 3T 17 g1 ITSIH ATHTq: HiHE &9 § GH7rerd
grd &, o fentei=i & sraews Taaaret &1 e grar g ITsawa &1 77 U 397 €19 o=ty a
srufera Sreaforss afagar & ot SR wwar 81 et & sryar fi St 8 5 F arenie § et aaee-
T AT FIAHH FHT ITAT FHLATI

8. rFTefus wrt

frgia, srtie, S st (FER), sETeaHe, S F9d, THaEE | 9T F=1, 9 FH TS TAT 90
gaer (REee) ® suteafa =1 Fafa sfvera d&faa areawat & Framn/forerr s g garta B
ST

9. LTI YTSIHA

UH. BT FTHHH § ITqed TTATSTATAT 7 qrierwt 1§ f&=m 1w 8
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TRIHT 1: TH.BTAT T (SATSArent i< S Hie 6 gt

w9, s
1. AR
IRl
3. IHTEfEHe TETIT O
4, EATERfeEe g

5. WTHTEeahe UTETT SATETET
6.  wMHETEfeHA FATHE aTHA
7. EIHTECHA ATATEHIATSIT

g THTHHET ST
9. SO (FTHTHRIATST)
10,  THTHTATET

11. =l sy

FE

AT
LEEIEET]

TH, HTHT TrosTarat o o st qrsahd § SHe-aTe ({gid ST IS qraaes e givT, SEr
o arferrr 2 & 12 & foar w31 el off T oy fgia ua arantes o & foro Rt foreror

=at &t TEIT arferst 2 7 12 § TS TS H&AT ¥ FH7 T g
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AT 2; TH. ST (BrATEIfeerT) % forg sregar areawy

A |

Tt A et g | 4 4 4 100
1018 BERIED

i sirorfer faaeoT yorTett 4 4 4 100
102t

T A AT [ 4 4 4 100
103&

T [REILERILE] 4 4 4 100
1045

THS T wTHTE e S | 12 6 12 150
1054t

- EIECIEVE I ET R 7 4 7 100
T 35 26 35 650
s

TTETHH S EICPER wee H9e wee | demErg | #F

..

WAl ae | sorfas weterfr (39T T 4 4 4 100
201% S e Sr)

et afa = TEHTEE TTATRTHTEL S 37T 4 4 4 100
2025 FTHTR TS T

et wfq =2 FqET- AT e Fawer yorett | 4 4 4 100
203%

Hrer wfa = FiEHTeH T FIeHEg edhed 4 4 4 100
204

Hfaafdde | meierfe e ) 12 6 12 150
2054t

EIECIRVE R IET R 7 4 7 100

T 35 26 35 650
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ifernT 3: T, (N ) F fore s e

e |
LS RLECA
THATEHT A FrATEIfeRe oo 4 4 4 100
1018 BERIED
uHeEdY | wrategfesher wideree 4 4 4 100
1028 [EEL)
UHATEYT | FAreRdT sfroter ot sorrfert 4 4 4 100
103
THAEAT | ST AIaT ATEY 4 4 4 100
1048t
THAEHT | si=ifRr e $ReE | 12 6 12 150
1054t
- EIEEIVE I ED T 7 4 7 100
K3 35 26 35 650
s
qISIHA | GTSTwRA Ffec e | Ffee we/auTg I
THAEST | 39T STATRHE A UE 4 4 4 100
2015 FRTHTH TS TSFT
THAEAT | The-3TT U TR geqia<or 4 4 4 100
202
THATEHT | RIHTELTCHA ICTTEA T ol 4 4 4 100
203
THATEST | STHAT SagT 4 4 4 100
204
THATEd SR wrEHT e 12 6 12 150
2054t
- EIECIEVE DA 7 4 7 100
K3 35 26 35 650
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TTTMRT 4: TH, BT (BTHTE oot HTHEST) 3 ToIT STeaae TSt

A |

T wqﬁfﬁwﬁ{%‘cﬁr%ﬁw 4 4 4 100
1015 RERIET

THATET | weaies S HEE | 4 4 4 100
1012%

T TEaTEe Ao Hiaer 4 4 4 100
1034&Y

THfHT TR i s ITATET T LTI A 4 4 4 100
104%

AT | wreter e it dfe | 12 6 12 150
105

- I EIRVE I ET 7 4 7 100
T 35 26 35 650
sreead|

US| OTShH weTHe | HfSTuideq | we/qurg | &w
FIe

AT IFT TYFe fAgeor 4 4 4 100
2014y

RERIK TEATEE AT HEE -l 4 4 4 100
2024

RUKIE FOET-AETAAT ITH Z47 f2sires 4 4 4 100
2038

THEHT R EE I ERIRCIDE R CEIC] 4 4 4 100
2044y

T ETHTE e hiaedT Sfereere 12 6 12 150
205 ot

- IR EIEVE T 7 4 7 100
T 35 26 35 650
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qTIRT 5; TH.BTH (BITEgedd [FEur) F g deqa= arsrshd

A |
HIE
T wgﬁ?ﬁ ETHTEL e faguoTTes 4 4 4 100
1015 AT
THfT I wrETE e farar 4 4 4 100
102t
T R TRl FeATT 4 4 4 100
103t
iy qrer fager 4 4 4 100
1048t
THeTT AT (AT Sfeeehe | 12 6 12 150
1054t
- GIEEIRVE CIET A 7 4 7 100
K3 35 26 35 650
ezl
LS
e iy I ITHF Fergoor. 4 4 4 100
2013
T AT - aEA s | 4 4 4 100
202
T AT AT e urE AT | 4 4 4 100
203
T gd AT Fenfew g 4 4 4 100
204
T ETHE e Ao ST I 12 6 12 150
2057
- EIEEILVE I ET R 7 4 7 100
T 35 26 35 650
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HTLT &0 TSI © AT
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TR 6: TH.BTH (BTHTECHA FTel TIARH) F [T sTeq3+ qroashe

A |
THFIY A FrHTE e e 4 4 4 100
1015 RERIED
THFT TUTETT Tarere SOTTet 4 4 4 100
102t
THFLY OTEIT (=7 we e AT | 4 4 4 100
103&Y
THFU IcqTE T UE SRR gediaer 4 4 4 100
104%Y
THAYU | R O ST 12 6 12 150
1059t e |
- EIEEIRVE G FTET 7 4 7 100
K3 35 26 35 650
ezl |
Fe
THFLT T STE AT T 4 4 4 100
201%
THFRT HIHTELEFT HATTA 4 4 4 100
202%
THFLT AFT-TEE 0 UF R e | 4 4 4 100
203F
THFT raTegfee fafaior 4 4 4 100
204% T T
THFLT | BT e JOTET SETE 12 6 12 150
2059Y S |1
- EIEEILVE I ET R 7 4 7 100
K3 35 26 35 650
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arferer 7: T s (s araet) F forg stegaer arsasy

AT |

THARY, | =l s g 4 4 4 100
101&%

THART | FEATASRL0 7 e o 4 4 4 100
102&

THARY | FaTi e At 4 4 4 100
103&

THAT | g § Arataat ve yares, T s, 4 4 4 100
10451 Stfaeh IeaTRT, g IATRT JT |Ter Ud

e femen ¥ Hateq At ua fagme ur
ElP-E AR BER

UHAT | W[erel AT deeand | 12 6 12 150
105tT

- AT /sETETHe 7 4 7 100
K3 35 26 35 650
el |

HIS

THAT EICE R REIEIEREIERIEED 4 4 4 100
201 KA

THATT g 3T ATATAI TSR ICATT 4 4 4 100
2028 [EIRRICEIRES

ey | e s & R e | 4 4 4 100
2034t

THATLT T Ud qeregfeamed & 4 4 4 100
204% [EIRRICEIESY

THARY | Weredt sk e | 12 6 12 150
205t

- AT /erETE e 7 4 7 100

K3 35 26 35 650
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ATRIT 8: TH.HTH (BT EHT AT IEHIAIS) F T steaa qreasma

e |

FIS

TaET A BrATEIfeRe fergeome 4 4 4 100
1015 AT

T eAsia S FfAehr sfrafasm 4 4 4 100
1024

AT WW@W 4 4 4 100
1035 CEEIERIEIERIEEIRC RIS IIREDD)

T TEATES B EHA 4 4 4 100
1045 EIRICEIGIES

it EIL R LR EIRICEIIE) 12 6 12 150
105t e |

- EIECIREGIET R 7 4 7 100
I 35 26 35 650
cppd||

FIS

AT TIE Ud TIE B (a9 ud | 4 4 4 100
201 T iy (wieem)

R EIEN TELATCE A TS 4 4 4 100
202

Tt ST (AT RiAfeF) T | 4 4 4 100
203 Wﬁ'@fﬁﬁ?ﬁ

A et sirafer ferfercaT 1 SIfas geatsT 4 4 4 100
204

R EIEN FTHTELfERe ATATEhRIATS T 12 6 12 150
20597 et |l

- EIEEIEVE RIS 7 4 7 100
k3 35 26 35 650
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arferseT 9: wH.wT (Y #Ew) F g sregaw ursawy

AT |

S

ey et wreeT SfFea 4 4 4 100
1018

Tt AT S e -| 4 4 4 100
1028

T FETATA T T 4 4 4 100
1035 AT

Tt SEUSEIERGERIE] 4 4 4 100
104%F

T e S SfEew | 12 6 12 150
10547

- EICCIEVC LI DA 7 4 7 100
I 35 26 35 650
e ped ||

FIS

Tt sirorfert 3 poraTet SEnT % gt 4 4 4 100
201

TadT | iR 4 4 4 100
1025

wafidft | A wrer A e e 4 4 4 100
203% grregfes 3 At

AR | EEE R RS i 4 4 4 100
2045 FTHTRTZ R

AT | et S S 12 6 12 150
2054t

- G CIEVE L DT 7 4 7 100
I 35 26 35 650
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TferRT 10: TH.HT (BTHTHRISIST) F g steaa=r sy

e |

FIS

uafiua | smyfAeE wrATegfewe AgeoeTs a4 4 4 100
101

AT | weaiee wETHETS-| 4 4 4 100
1024

uadfiue | st ue o e geeft s fataet | 4 4 4 100
1034Y -1

THAOA | A TE STt sfuter fAs 4 4 4 100
104}

THAOA | wmiEers S | 12 6 12 150
105

- EIEEIVERIES R 7 4 7 100
3 35 26 35 650
cppd||

FIS

THNUS | 351 sfrorer B N 4 4 4 100
2013

uafiue | st ue fow e "eeft s fAtet | 4 4 4 100
202 -1l

uafiuer | siwfer ' % g 4 4 4 100
203

THATA | s sy R - 1l 4 4 4 100
204

TANUA | wrfaratst i | 12 6 12 150
205

- FfeaT/FETE T e 7 4 7 100
3 35 26 35 650
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IferRT 11: TH.HMT (BT ¥ o sreaasr ey

A |

HIE

TSt | sl st R T | 4 4 4 100
1013

THdST | vt wTATRRET-1 4 4 4 100
102t

THAST | TRl (qTaT @ ) | 4 4 4 100
103t

THAIST | S wraTE R ST | g 4 4 100
1048t

THdST | TR e | 12 6 12 150
1054t

- LIEGIEVE GIETECY 7 4 7 100
K3 35 26 35 650
s

LS

oSt EICCIRRICE] 4 4 4 100
2015 SERIBINET]

LERIE TEATES HTATRTIEL-|] 4 4 4 100
1028t

eI st et sorref 4 4 4 100
203

TSt gad Higd gATEA 4 4 4 100
204

TS ETHTFR R STt I 12 6 12 150
2057

- GIEEILVE L FU R 7 4 7 100
K3 35 26 35 650
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arfersT 12: wH.%r (RrfreT ST & forg steaaer e

TR |

HE

wquast | TRt swwewr el ¥ 9o frEid | g 4 4 100
1013

tHuRSr | e s F R A | 4 4 4 100
1024t

vaugst | T o At 4 4 4 100
103&Y

vHauast | T Saswr i sE-Eraar uea 4 4 4 100
104 IERIEEIGI

THIHE] TrfereaT STsRer SRR yaRrermar || 12 6 12 150
1054

- GIEEIME G T 7 4 7 100
k3 35 26 35 650
seeed |

HE

THIHET %WWWQ#EW 4 4 4 100
201 CIELUIER

THUHET | PRt ST qoraT e, S 4 4 4 100
202t IR RS EEE]

THUAST ﬁwwmﬁmﬁ?ﬁuﬂﬁm@ 4 4 4 100
203 AT T Tg=

THUHST | RyfipeaT STt & ST, aifas goar | 4 4 4 100
20427 srferTe U S=fiar

THUAST | Ryt S SRy s | 12 6 12 150
2057F

- EICEIRVECIFT 7 4 7 100
k3l 35 26 35 650
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TRRrERT 13: TH.HIH T AT &7 ITSahd (Tt Efersarsi & g aa7m)

TSI IS | TTSTHA wfee = EAEERIEER
THATTH AHATT TGId U ST 4 4

301

- EREEE] 1 1

- =T/ T (TEaTa ) 2 2

- STTHETT FTH 28 14

K3 35 21
Te-faafasmaa 7eier
QTirET 14 TH.STAET Iy aREeL &1 g (T fRAfrsarst  forg g

CIESE TS EICER R = e uisew
- A FAT 1 1

- ATHTT FTH 31 16

- ==1/s e g 3 3

K3 35 20
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qrfersT 15: ATRI-TR FiT g

LSS wise aigew

I 26

I 26

1] 21

v 20

AE-TTSTHH T AT (TFIAAT | AEATRIAT, AT Teraat a1 | FAaA=02

= Qreforen/ Ao wfafatae) fersaw = 07°

FARSTHE IaH = 95
srfersRa® = 100°

JTRIET 16: Tg-TTSIw TfAfafeat F forg ke ofF Yo F3 gy RRanfAaer

wfafafer & am Afdrsraw wiee s+
gr=rar / wfafafer

TET TqL F ATHAT/F Sha/amerta/ e rierra /= s (= i 01

frerosrar & weafa) # arfer

FALTPIT T o ATRATL/F S0 /Asmerta/Rrearisras /T sy & 02

AR (T it frerosrar & wefa)

TST-FALNA/TTET TS TR1AT & reqToreh TRt/ TEEaht 01

HALTEIT TSHTRAT & reqorsh QEEhTe/ e [EEantd 02

TS TRt # Trer/AH T TR (SRTE/39 S qr3d | STehiaa) 01

AP Steied § o= / ey Temere (SR / 390 S |1Ee | ST hiAa) 02
feroooft

o AT AFHAH: WILT & STg< Ao

o AL TN WA % ATeY BAd HITaahi are
qISIaY Ua/T Tg-TI3FH1T Tatatadr & [T [ReiRT #1e2 5% agria=nadl # Jr=1471 Z177 377 707
STTOV TIT 37971 GHAT [@1F=TTT F1 9T #1 TTT11 37 F3T ST 1 97 FI7 % HITGE THI-THT 7T
FETIA=ITT3T ZTRT AR 307 s
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10. FrHT gfafy

e

[EFSEERL

1. UW.HH. FTAFRT g SeATETeet 3T, Tt et & qerast w9, UF wrdws aifta (Program
Committee) =T T3 fFaT STTURMI
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TASIE U & forT sy ST giee: 2% MEfEa stuter far sl (Sum) #r e, 1%
1 yamE, FERET fes Sfe & o aifem RS @2 i g & e, SEog F o
FTHTRIRTSATCH SSTE - ATALAF, T FH A TIH FH AT

sirofer fAaer gq ates: Temy / FI-aitewe - afv=a, aEftaeor, Femare, aifesarssred i,
CDDS / NDDS # 37FT, araifeueae i Yraide qifordw
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Tt S=TE #1 sregae: Rt RS arelt |@ifes SEud, FEueg™a Seiud (3, 99,
TR, ToRerEd, fad-farre, e g e feew s siwer e feew &t
Ty, RSres, A s geaia
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ziasve 3 feeftady Reew: dgifas, o, wigeed =i geaiw, e s i &6
et ffeed # gu o= Feiaaw A anfae 2
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qa-ATSHIT HICHE [ Ched: FTATATST, BIHAT A ST @=T, I, ATGH, Ai@l s % forw Gfee
FICHTCAT HT AT 3T 3T 2 Tt T8l
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ZTTee 3 fReftady e 7gaa, Fieete, T TR | AT ararai o 169 7 sded, e,
AL 37T AT, I ST o qéieh — A rarieswed, o, e, wmiEE, e

TRATETEEH, ATShEhiad, FUfedh AThehiae| FIqATSse RIHATELChd SHeAT — Aeelvd SHeI,
HATZAH-THA|
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T [ Teetee 3 Retadt feew: #tmae, Refad aais, wifaas, eefaferdt 2T, wrée F affaw
ZIe o TLOT, ELTATSHAT & q o1

o7 feettadt foeew § arareaiatsit: g7 el #1 §iarg faawor- fEitade STuau Sahraist, HArEa_ad
THarE, st oo

06 =<

TaaTEye AfefRE & forw qu de: afi=, oo, st wwiaargses afeie F oo ahw
& AT FEeareve g Readr few, aEEawi=s afefaq, smiefesen @ 3D fifem,
TATRTEET
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ELR

1. T FAT AT JUITer, AT, T5, A, AeqH 50, ATHA S, TAATE|

2. et == faaeor e, Tifawe, ateaw 29, ATE THE, THATE)

3. grerede AT Joret 2=, ATéesey 3, Aleqq 31, ATE SHY, UL
4. Frarueg i SEuE, €. dfEnfaes, ateam 98, ATd TH, UHATS|
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6. 3 fReftatt fRarsw, e 32, ff araer gree T, UHaTS|

7. e zar e F o aifeme, $or qrer, et =9

8. wTHTEfeFRe araTeHIatsit, e, e, fawet
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10. ST w9 37 fRefiady, .5, Ay, aieqd 99, ATHA THY, UAATE|
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s guaT fawr
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Tg ISR BT siafer e arert #§ st wfatateet f fRa=mt F sea gferferd #3 F oo sraeas s ofiw wrere ya=
A o o0 F9TaT 797 B
I
TH ITS0RT o IXT 819 9% A1 & 7 STueT it St g 5 o Feforfera v aws o qam g
o TAITWE FETILAT WHHRAT H HETEdT FEAT
o TATAT AT 4T IuTal & forw fAamae RemfRger v ¢
o HfET s "@eA F forw fafaamws sraeaswarnt

it 60

18. afareT, Gz Y araeasrdr, T ¥y, PR arfaeR ¥ T 9w 2 ¥ R araerd o, W (125
GIST & I, T o W, Uee T FHIAT, Tee & Aa9TqF qd, TTRTLATAT AT TRqaHT TATE FLA
F foro fReonfRder, 9de ® fz-eqwam

19. GATT, TRIPS =iz WIPO T 3T 12 e

20. T=HTS q2AT 3T WHO T2z =1 "ferg o= 12 5T
IPR 3T 8+ THTE, AT RIATEL R HFeL FT AT F3T arett g Jeamd)|

21. CDSCO = #fera af==1 WHO, USFDA, EMEA, TGA, MHRA, MCC, ANVISA 12 5

22. Fivede = ANATSHAT F o0 Weredy TR 12 e
FraTEtaes & foro fam

ey

1. BRI ERT TTEE ATASAT: BT AT, I 37T TS T, F97 g, AH 57, AL FERI0
2. 391, t=Ed S faferme g an] Scared S g9 Jae

3. BIHTEI (e ATAUT Tae % o7 SHUwTT .5, ST ZTT THTad SeUe THhrerh
4. T 9000-ATHET 3f¥ TP a0

5. wrETEIfewed & form stroadt-fafehT e A =i T
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st st Sfeewe - |

(THsTEdY 1051)
T -Fasr TR e g sirver-aganft 21T sfiv 39 gt & Ao
TAT FYFETRIETHET G H5 Heal ATl BIHALT HT UH A1 SAHAT
TR /ST 92 e =T
FATEIHET FTET T/t Jethe T SIATT
SATAT HIETHET FTT SSTH/TTEAATH FT ATAT
FATSH FT AT AT 9T ThFe T FT TATH
sirfert 7 serefierar 7% fru= &1 T9rE)
wrer-fEiIRed % forg ategere s #ifore Srast widg #ir wefafedt zfEeam
25°C, 60% RH 3% 40°C, 75% RH 9 SToisT WI¥ H ZaT3H i Tefaferdt w=aiel

. TATA T U Tuen i FFEafefatords w1 gearaT (DSC ¥ FTIR)

. e aiferafer frfeemt i S si= gearsm

. FEeve TS et Afead acie/see Reara ffees &1 At & geaia)

. ATSHIEEAT [ ATSH e F7 AT 3 geaisa)

. TraeHd g feetadt e &1 [[air oY geaia|

. R Fter, ALY Ater, I, AT, A, T S forafEed 1 fRwTeT s geaia)
. TTE T FT TAF R

. Ferarm fRefedt faeew ff T siw gegiaa
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TSFIEE TARTH I ST BH IR e
(TH=EdY 2015)
=k
Tg UTSTFHH G T TUET, G THTATSI 37T ATIGIF THEIT THTTE § S ey s Rgidi & an) #3737 % o srasas
ST ST HI9T TG FA 6 o7 7T 137 21
I

TH ITS0RT o IXT 819 9% A1 & 7 ST0eT it St g % o et v awsr 7 qarm g
o  FTATHMATEICHT ST RIHTFHFTSA AT T ATl AT

o Y ATKST FT ITANT FTeh UH FIHIRFRISATEH HISA 3T TITHET FATE FIAT ST 4T o TG990, fEawor, === v

IeEAR T TTHRAT T FATAH A9 Fd gl
o 3NUTEY ITUTE AHIEAAT & HaATeId ST FAFTT Teq=AT T SAATAATHE LA Th FAT|
o  THIHTERIHISATCH Y ATATHATEEHA ATTES] HT STANT Fleh TATN 0T GRTF AAEAT FHl (ST 37T Tediahe ATl

GEURED

60 =<

AEZEexareAe SFe | 4T T AT

TEEIEeEarsdd e, TAT & AT sl TIRAT, THATTAT T AT H1, pH-TTTEe ST, BT
Y TSR e Ja+ &l 3¢ (dissolution rate), T it YT, ATFH-fogeT THa v 7ar
T AT, TAT T X AT TATAT FA AT HTEH| TEETSeeaTaAd ATII: SIS FIH T GIHFT: ST
HIH F q 9T Fiegerd (vierfEe, fBew e aiegem), St wF F d1% 9% G949, ST | & q17
T FOHA, SIS B & AT IT e, AT & T, FIGAL T TTEHET F [ FH, I4-1aar a7
T TA-FAr g & 227 & S gae| TdE gied: T ar-gaqeiiaar-ars w2 oie pH arféem
BT, egreerarsad ¢ae (GIT) #it fFervard, pH ATehaaTsde, Taraegas pH ararar, arge-
ST FiFea | AT Adr: TR aien| ITarear: eq-faer, 39-frg ofiw =9-fEar ol

12
"

ZAT IATE % 29T &Y 39 32T (in vitro) TAT ITTE it TXRIAT | FTATRIFTELH a1 TR, FaT
T FTITSTAATATALT TT TEL STAT AT ATATRIHTEL S HTE, TAT % AALATTT H A(A-FTHT FEA ATl
FLUT, TAT & BIHALT il AITAH-THTATAE TH(A AT TAT IS Al TLRIAT T2 FHL STAA ATl FHILF,
=9 faer: RHAregeT i zar Reftsr #ir =T, Rareges & Futeas adie, Reregee =Rer F Jafeus
T, RETeeM it T&dl &l T FeAT, RETegee 2R § auae Hgrd it Gy, T97 ScaTal @l
TRHE: =9 faer-3+ 34T (in vitro—in vivo) g, RHIEI TTHIESe &l T, TAT I¢ITE ohl
o, 731 30T F =R # & T@ I ard |

TR TS (< IAATAT AT, FIATRIHTEA[<H HIS, FFATEHE HISTIT: a9 FFITEHE Al - [V
A, |V SIS, THFeT-a65aY; Heel FFITeHe HISd: € FFTeHE HISd - 8T, - 1T=a%
ETHTER TS ATCHE: AA-ATTAATLET FT FHTLOT, ATSHE-Hed 2o, Kmax i Vmax FT dqaT | 3T
T TA, TET-aTS (SN SeVF FT 797, foog-arsfEa evFed &7 o\, g1 P450-
AT I TS, TTEAEH & J[ I T2 F9|

1 Treae grhEe, =4 fAar (Shfag oz § siufer seure &1 929iF); ararseafEted sic amstiad:
I TISH THAE, ATATAAATA el TSI 1 A, Ferfed i uehiege sewtatoret,
FTATATATATOIET T TAT SR 3 T, TS Ehaed TS, ST haee Ta2ie FT [Rere oY
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qeaie, 21 feuTe, FiaamET Tt fReme, 22T 7 Goais, SEEiEadd FiT ISTgr, Tl
Taffror T g1 oy T, ararwmiegfea Farfafhne freey, S aratier (@i
I TTSFEH), ATATS(Faoid TSI T el Hged, STATsadiaioe T arareigad™ wSie § g
T, ST Afereaem|

FTHTHHTSATCHT HT ATTTR: TSHTe- RS 3 Treded, Talee 3 feftadl ffeeq sfiw 12
FTITCHTAN TR TISFH | FITTHHTSATCHT ST RIFTRSTAATHET o6 F19 Fael: RIS - e
FTTHRISTIATTHS (PKPD) T3 SHTAT, BIHTHIRTSATCH AT BRSNS SaLa9r | araieaiais’
TATST T FIHTHIRTSATEHT ST BIHTHSTAATHAG: TR, T 37 Uersed, HIAF_d Ueraret,

AfeRT=g ATz e, & (TRgATad), Sta o)

et

N o~ DN

10.

11.
12.
13.

et Rramest g s e o i wratsereatea, 3 e, fharsferar, & 3w ®fee, 1991
FTATHATECH U BIHTRIRISATCH, T, ST, STLUH. TEH A Ao S50, Saard, aoae Tarerd, TraaqeT, faeet
AT BT AN ATATRIHTEL e 3T BIATR S (CFT | A JUATHT, T HEH, Firl(4edhe TTeed d9<1 Hied, 1985
FTATHTHTE (T ST BTHTHRTRTSAT T T qTETeds, ST, T T o2, s, fiew 3%

ATEAT Rramest o 1. IRAT g7 R e, T §h0, ATHA SH 5%, Ja1H, 1982

ETHTE e FAsTT § awT STaLTuy: aTaTRTHTe e, Tt SF, & s e, feerefewar, 1970

Frrfaer TR, Fivaeed U Ut THherd 3aT Heh0T fohdy Tete T O ~ UA. 2, A7 3T B,
fperefowam, 1995

Toreres, Sas T 3T SaaAqeddl, 55| TAUH, A Tleai2nT HaT, Gfaeataar 1989
FTATHATECHT U fFAawe BIHIR RIS e, U Sereaerd, AT Jeheor, Ferterd siv fearia e g E. 7red,
HTHA SHL T, =LA AT 99,1987

FTATETHTE T 3T TR FrTR T e ST g0 ST 39T 3T UH. IHTeEhT, TgeT TERe0, T S forete
gfeasrer®, gffeed, TfeMzd, 19711

wTHTEfeFR ST &7 fEraarer, g2 13, SF T, S| S, S, 718 6 o, <314, 19961

I FTHTATRIS AT, Tgel Hehe0r, qe U ST9Te o fhfera S s, wmtegfesa S, sredios afsafe, 2000
AT 3T AT [T - ATNAT, TTRaT, 3T ATS €, UAad UaSi%h, S At ug |44, T, 20031
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(THaTESY 2024%)
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Tg ITSTFHH BTAAT ] ICITEA TR, TTHATHT geaiaeor STeRaT ST SR qeT qa1 7 STaTd FHI & (oI Eeqa FT 3T Hiere
TSI A o 3297 & FATIT 49T 2

I
TH ITEORT o IXT 819 9% A1 F T8 0T it St g % o Feforfera v awere # qam g
o TWHTEYTEHT TN § fAwaTe FiohaT &7 Yoo F:e)
o TR graiar § Fgraar FH3T|
o SETRIE Taxi &l T o fory geeT fRemfader s wem

LEAILER 60 =
1. TTIde wie [BATEA: dade, Fd, fofEe e, Tea o aHr-aifere g & forg ey, gaer

Y ITHLT AT g AT STALTFATUN

THA-3T: Hged, AT U SN § 1A Wie ¥ T wie-oad aF calaistl ey, daae, g, forfae

i TEwETAr, wfEtad, o whtEe, e aemse, @qE, A-Ime #w R Teae i

TR TRa T 3T THTSATSIT ZHHT o AT 3T ATl THEATSH I I (23T ST 2l

2. TATI: ATATT ATLTLMY, T, THATT 3T TIrhier, Ter@, STuau| oo f=fer aeam,

TS FATIA AT FeehdT Taa

3. ITFT AT (Equipment Qualification): Igc, 3T =9 Il & forw 1Q, 0Q, PQ - #fersd,

DHS, #¥s9 ftheex, ¥fue T U=geiey, F9 sdex, FBD, <ade wwea 7efiv, forfae fRfe sie

HferT woftm vaftes =1 F1 T

4. T Ffereem (wRaT it Faar): wga, Wi, I e, e, 89, dade fwire, e

foRfeT i Hiferr, Texamesta, atey T Ay i tAaraayed Fard #7 TeaTq=|

5. STEITRIF qEeAT: @AY — 3T, Hehieiohed, TATHEHA, HHHA T BT CHA, AT T T

ST, S Satore (effluent) it STT=r 3 ST TITALOT FEUOT 92 F=ro7)

LERE

1. BIHTELTERT THAT TATAA, STATT 93, 79T, TTIH 57, ATHA SHT, TAATE

2. FIATE A ICTa gy, FESTE S ST, S Fie, a7 i Rieg g
3. HATE R TRATSHAT Te, E1.3Aet, AIH 86, ATHA THY, TAATS!

4. =R w7 gt fiT v, ue. Sy, =, e, it gies. i
5. wATEfehed | daete AL ITHL0, T aTe, A &

6. FTHTE(eHer G o &Y, 292, 1, 2, 3 =, forad+, AT THY, THATE FITI

7. TR G &9, Ted ga1d, 1, 2 F I, 6 SH, UAaTs|

8. ool worrett &< 1, 2, 3 F=d, forawie, 7T 39, UAars gl

9. AT, HIEATUH, FIATEEHA AT T a4, 2007, Foard TFh1er, fEeedi|
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RIS STATIT AT TRIehT
(THITSHT 203E)

T

TZ qTSTFHH BIAT T SCATEA | SR Tt terdt it &A=t % e d STATerd Fa & (o7 aeds AT 3T HIqT TG FIA
 forT semaT 4T )

39T

TH ITSIRH o I &I 9¥ A1 § T STUeT il Sl g 1o o et 1 awsr § qe19 g
o wrATEfeER Fael § atha afafateat w1 gagT wm
»  EETEfCHT BT F 92 99 % ICATET FT TaeT HIATI

Fgifas 60 =<

1. AZAT SqAE ICITEH: STl ATl WHAT, e AT § AT, ITTAAT 3T TASTZS T ITHI, 12 5%
FTATE 3 o= FfaFET, o Wi Iegeey, el Iegee?, TRUATEa i ATedTEey, T o+ amg
T ST TETH a1l TR AT ATl THETU

FITET TR TTAT, ITHTW, F HIET, FHAHT oI BT, SATTANT TawATH| TTH 1S THEITU 12 &

2. Pavet IUTe:  oF RS uvd gt s, S v 6w #5713, et vd wefiea, 39 12 5%
Y, FHAT T AEEET, STAATE T STITRET STHLT 19 LT, TSt ug @egmE|

3. ATNTEATERAT ST T FE FwIeAtoit: Rrgra, T, Hre-gre s & grer ST 12 He

4. SO TTSFI: TISFIA T, 218 AT AT Srerfe Foaer % forg agav eger Aegthaa o o fefemr | 12 5
HofTe| FAIE ST A ATAT FHEATU

e Rreew &1 Tresre: e wow, s i e &1 geaarer, e 397 arer s (G
T FIers F7 FREqei orTforet §) ST s aTelt Tty

AR TORT SFTATS(T: TR AT % ThTT, WeftadY, SAafoiwT, 3T STeaT-31eT T e Wiy o forw deey
e

5. T gEfei fiew: o=y, THY Y qTOHTE werd, AT fheces Reew diY Tve FdeT T AL qa—T| 12 5
Flex Sewe TIEE: Tahe e 3T TEETd — A7 9T, SN, Aeer-hegea, WFI

4
g

STRITTIR BIHET 7 fRgid 3T ¥, U, ATHE, a0 qieaser, Tie|

FHT GIT AT FIHTEA T, @S 72, A SH, TAaTE

AT, oraTi, ATEHA SH, TAATS T AL GITF Hid, aeqH 1, 2, 3

ETHTEfEHT G i, Tee 79T, 1, 2 F T, A6 SH, TAaTE|

FTRTE e Seara giaemd, RS i s, st #rer, Tow s st grm

AT, oA, " ST, UAaTs g Y B ategw 1, 2, 31

T S T aga ATl 7 IITE ST T T

AT Toie FesTHe, .1, IH 86, ATH SH, THATS|

FHIST wTHTEA e 37T Zo FAT, UH.ATHeTE|
. ETATEIfEFR TN § TRSRT ATeft 7 [oraT [, ey, AT S, UAaTs |
11. wETELfCFH ST ST IR 1 S GET/AATRATSSIE, T, ¥, qiegH 96, ATHA SH, TAATE|
12. wETEfewed § Saere wefi Segdizem, dieme are, ufom ey, T
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IRAT TeeT
(TRt 2048)

@
g TSI BTAT T IATHAT Tarere & TTAfera e  forw srae=sh 19 Sii¥ FI90e TG\ F3 % {70 a«77 747 2

SELCH
TH ITS0RT o IXT 819 9% A1 & 7 ST0eT it St g i o Ferforfera v awsr & qam g

o  TTEIT T AT%F sreforaea § 2w At i
o I F¥ wiaefterar siw s=fdar i srereomt
o T vt s qeafd ff A s gt

LEAIGED 60 =
1. TATH EET: IATHAT [SwTE | STTLTIO, ATFLTFHAT AT TERATI TS S AT qieqaedT § 390 1272
T I HHT| ITH F TH - [O-IT| ITH @G & o gt At s A 3=+ G &

TEEH H HEIT Hgra
2. JereY:  sErefieraT #Y ST — S Y sirefierar seErwefieraT Y e HaT — sraemeoy) sgmefiear fr |12 7S

ATt F1 AT — sraeTary oY S=rqefierar e v atrar i Tu, req-SrrEdar, e
TN, TAATHFAT, HELAT, STATH, ITHT T GIHFT T TATIAT FLA AT FILF

3. et =W T PATES 31T ETa: TATa20T [SE[WoT — G=T, |1d, GgrEaT TS0, FHegqi| ITH 994, 129

TS GeATad, STH FagEar 793+, SWOT frawor| §H1ee ST - &, Srentiret, Fgr 91,
T 3T AR AT Feior, fFraoe yaee siw qoramT e statwar, AT s geais)

4. Fororrer 1 TR o AT T T e ST A qATE S R 3 g, wi e (12790
Tt fErferear ar it s wteey § s — e i @fergar o & aadre, &ee
O | FivEee ST FTATTAT| T, STTee 9%, TTAH A ATZAAT HLTI|

5. T I2AF T [E FIA & [T TIoae TEATH AT FHIAT TIoTae AT F1H — FAgMAdT RITE; TISET a4TT, 1272

HHTEAT T [T 3T FATaI|

LECR

@1, THuHdt (1990): wTed ¥ wigeat % foru =i, uAargivadiget, 7% e

feat, st sie e, €St (1996) T A Terreare, St oot ue Fudt, ST

Rafi, At sfiw died, vwdt (1995): S=HAT - UF 747 Iaq 9= FA7, AR F2a7 s vyatera w7, f=e &, zatem, <, quam)
Tfeyr, St ue s1er (1982): S={¥dT T 37w, s uast, e

e, ST (1987): wfgar s=fdar - 7u s=faet #1 fFwm, agaamers S

a &~ e nh =
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T AT T G 37e7 gaqeiie aT & feraes ont # g
ATATE § A & STRT-STT IJedTai/aret o foreresr &t ermr

FATEF M= T St 29T Ud F7 T F 92} 797 F T ae7 677

T O XTSI 6T T ITAHAT Haeft T

WinnolineR FTFaa¥ g1 HTHTRIRTZATEH AT ATSATSTSHIHT ST 1 g
TR 3 =F 41997 forw == 32T Fiforr seaaw

rfert & AT ofiT et

FoEET T AT S et

ZorerT 1 AATr ST geaiR

. THEYH & AT ST geaia

. FEGeTT FT AT 3T gt

. Tefia AT daete 1 AT ST geaia|
. ThIST-3T2E HIHALH Fil TAT ST qeaiae|
. TI-ZTTT I HT AT T Tedia|



68 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I11—SEC.4]

wHiEgfewa A (TadiE)
s wtegfesa Rgwmas awhs
(T 1018
g

= oo & garet it ag=, qer quie si araAr et F forw fAfee swa R @5 aeent #1 sterae G St gl
THH UAUHSAY, HTE TFLHIET, AT, TAATUAHT, ST ST STHTOI T ITTRT THH 2
39T
T T B % 918 I THTAAT ST FgE a1 & a1 § S\ § qe79 g SI7a7 g
o TSl ST Fifamor o Wi | fafsrer zaret &7 fagmor
o  STEIUL F HFITo ST ATIRICE Fored

daifas 60 =
1. #. - et Rgia, R, awE-ge7 S & Hetee Suh, 10 52
Tt 7 999 oY AT T97a TAT T -39 TIFe e gl & SIS, Sa¥/zcae
TFE T

g, ATEA TF AT Rrgid, sorfass s F qieh, T9AT yawd, e s sRee-giewi srdarn
TAFLAET T STHTT, T AGIAT FT AT FLA AT FTH AL ATEAT TAFETERYT oF FTIIAITT,
2T ATET

T, TIFTFARHE: FoATIEE 7 [gid, AL T AT Fee ATl ek (FATHST gIaT faaoor i
ST Fhe ATAT ATt Y fHeroaTd), F=e, FAra e TUFE IR Hie? o ITHLT 3T IR ST

o, TOIH TR TYFTEhidT ¥ Ui Ussriveld wyaareht: fAgia, SUHeor, TeThid 3T Sy

2 NMR STt iies Jav i NMR & St spfirr, frgia, segizom, NMR # afesz ff seea, | 1072

e e, TeT-3reT Farse § NMR e, e foree, e foree a2 o se are

e, FEua-fEus Fafeht, Fafehr Fiede, e dutes saa wiHd, FT-NMR 3T 13C NMR

forgiat i wferg =r5@n NMR ST & 39

3. T FrFa ey g, i, 7T S ety F ITH, AAATSHIT 5 AT-3T T T 10 =

TAFSIA THIFE, HiWF, hieg, FAB T MALDI, APCI, ESI, APPI; FTgTI 3I¥ 2T3H 3 Flse
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5. HH FHea< il TITIAT
6. fActee depfa fi warET
7. aroaefid Al i Ufesgres QT T SAheT
8. TN g HIA H T BATeTh ATHIAT FT oA
9. T Fg HIA H T Uekhalze ATHUT AT AHeAT

10. 3 Fg ATA § T FAAAISS ATHUT FT ATHAT

11. srgates, g, greardeft sfw gamt wiedt & s a3 g ®ui it qaTT i Arhweor

12. T SALTATALT R T aamr

13. g FieHTeR BT S ford a9, forafees, Wi £, gae a1l 37 9 FIT I<Tl 6 T3
14. TA T AT FHA FT TeATHA

15. AAGHI, TAT AT HIH, AT T@ATA BIHALT il AT

16. g % BT 7 W07 i AT
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THIT

g ITSIHH RheaT ITFHTO & a § GoAqd 19 Y219 w1 g, e 27-fEgr srnfResy (i) s

ATy UH HiSHd RaTeed (THUUHET) AT g, s 39+ BSred, avftanor, sy, s a9 o

IALT EATH T &, STk ST T TATEST AT o AT Thiha FHeed I I {237 197 2|

SELD )

TH TTSAFHH I T HA T2, ST AT Feed 7 T g

o TTohcaT SUFTOT &Y ArsATST it A=, 2T, AfHaae i wareey qar § qier it 2Arer w71

o TfercaT Suseor fAom (THETA)- 2017 3 SIETT ST ST 1 % e v ffher Suwon i
ATEATET T FefTeReor AT

o Torfircar Susreont & qrear Rrgidl, Teoie srasasharat, Sfew yaed e fRurea staa=h &7 i FeAT

o TfohcaT Susheor fasre & fafsrer g oY Siaei g ATt il AT it ATEAT FIATI

o TITE TFWTA ITHIVN | FF-ATHRIAT, FF-ATHATT ¥ TH@ e Ferfehrea Ssifaafir frgiar i =mean
FEATI

THS ryg-asg ety
e | | FfheT SueReont siie 2+ fAer sTanteea (smeatet) 1 ai=, =i suaeon siv | 10 =
ArEATST AT TRCATHT ST JEET, F&ETes HaT 9¥ Ufagries o siw a9, dxa
sirefer wre e fved (HfiEruEsta), qua g2 v g vefafAege (TRd),
T A=TaT (HTE — Conformité Européenne), SITITH, FATST S [Hama Harat
T TR FHfheaT STHIO H Afa® sy qeear qaet o=, A, s=r 7
qHard ® et s it syfaeT ggpirieraaT T S, smgas, I &
Tt =T (sraw) afza Firer & gt emarei & =T Suwam a@a
Yereas (fearEmTecRed BT BIEHY) F GISHL, ATHIT (HhedT ITHI,
AT FATheaT ITHLOT, FETAF ¥ (AT fofehedr 3T

e |l | Torfehce STl &7 avfiana o - 3fiT seale! MaTHE i Aedid MDR-2017 % | 10 &<
WWA,B,C,@TD@TWW?@WI,II(IIa&IIb),III(3FZr
T | STOATAT ST ATAT SITTRH -1 a9fiwor), sreaiel &9 A, B, C, D, a1
FAT |, |1, 3T [l 3 ®9 § (AHTHT F SATATY) | FIITHF A H207: TSTAF,
Ferfercetar, AT, sreaf=rieheaT STHeoT| ITTET0T: THSRT ITHI, FISATaeFAL
ITFIIT| HITSH IR

HTE Il | i, | g2, Yo Araeasard, R s At sraersart smaeas | 10 =5
frgtat &1 afisa (aredf o S (SIS UH), SaRTgT ATHHRr T
(ATETHAT), FTHTF FraTd B 2R U g (Tuaduw), i o= s
TRt gTeT Saad 3T TSt ATl 92 STLTHE) | Aehforee gearersi v 3i¥ Aamas
Hegea; FRfheaT SUHeor AT, STTH-AT THHTAar, A Taed, Tari+s T2,
St STITEHT & LT, HHRAT 37 geastiast=a gguur =7, T, qifas siv
Sttere ot farepa i =it qeeT, attreaa o, At & qear; 3o e
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A FashTe Strav=ren, AT orar FRE=or oY yaeq, s gedisd (STIrRar
A 9T ), FRawar, 9w Straw &Y fFamae e, _aer, arsmse
AT

THTE IV

ForfercaT ST F HIE AT A9 420 (FTASUH), AT A0 T
(STETHE), HATTET (A= q-Tohet 10! ST (STEET) AT et =T A0 A6
F SATE, T ST G & 9Ta §, [AuTar 3 o1 qeartud siaivF 7|

10 =i

THE V

SIF-ATHAT #lY S-S qFar: Sa-ATHdT FT TR=T, SF-AT F TH, STa-Tqhad]
TeefT A aagt ey i Frfdw, Se-armft F vt a5 £ gfafmar @i
stafraT, fAorwar), Sa-ameeft % 7t s At o, ST sewor § S9-
ATRAT % SAANT| UETETET, TSN, sEdiel § wAlited 3T SIa-Tarae a7 TETa-|

10 =i

THE VI

FraTafEEe SRR siv Segwce: aramfsa SShfaafir 1 afi=m, Ffrr
ZATRT ¥ Rrgia: wr—y, FUfF Y s (Taeers), o1 ST
(#FY), 37 sreemaTST THATH, B TEERCT i g, Fem ST, ST
i TR, e Tt s et sshfaafim

10 =

Tad:
1. Fitestr, S 2, #ie frewme, . e, (\@976F). (2015). 3 ITIEEH St =a i g B aieqd Je
(43T HEHTOT). HTATTHT I,

2.

AT T IH=T (3T HEHI0T). THeSHa 9
3. TEIIT. (2024). Rarew FfAawe 1 sadrad| .09, FT U2 3 USHiaeeem|

JISTFe T U TTLOTH|

Yeaz, d. 1., EIRAA, T UH., o1, TF. 3., 7 o714, 3. . (2013). ardeaes arga: Affoa 4

s TaTeeT |1 (Taeu=aE)| (2017). Aiewa Rarsa: mad= 1 yauw: waiidT afesa Rarsa

THSIHE I

afewer fRarea 9w 2017 i< oy, grtesl aearasy, Hie TaHETeAr gy 9ia=|

A, T, 3T AT, 3. (2010). AEwa RaTed RHATEH: J@gmoT & ST % TaT= (AT TEh)|
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THTHET 1024 - AT Sy % Rffars e
dgifa® 60 =
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Tg UTSTH aras Faree g, FRifshaar geaiad s S+, i =i Susheon & fore Siem Jaee it aast
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FTATE % T8 AT, 3 e fearfET o s fam = )
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TH TTSIFHH B T FIA & aT8, B (MHfeiad Fed § G907 g

o i FfReaT U AFEas F "ry-ary UStwsit, EU-HE & e suseont & foro e drae;
o AETIH GAATHA, ARTAE SAT=/ARTAE TZT eATHA 1 AaLTHATAl 1 THHAAT, ST MDR-2017 it 77
AT, STEUFST (14155, 20916) 11 F 9= 21;
o TG Fae 3T TUrET T | ST ATAHT (14971, 13485) Fl AT FHIAT;
e  TIEE-HTHS HAAATH T TahaT THATAT T Aa9TshaTd Hr@eT;
o IUFHIV &l TFHA X AITAA F forw Famae T=ames e 3T

THS [ERRECES srater
| | AP s wEm i), guauwsi, Sy umdeme)  HiE- | 129
745/TEAETART46), TeequAnArA®  FEmmEw gw #wm 9mw (]
T @i T TaTaT T "Eed, FTETesT T@T i sirater s § FEmaE Rt
1 gfuewr, afas fams wfgson S& fifoasten), quavedo-, S,
TEAUHAT ST ATATHA AT I AT STHIU TG HIT| FATHLAT TR (,
HEET ST ST @3
=HE || | e o=, fataee Jeeie geataa =i e fFatsa dfEessr )GCP) ui= 12 %
ST rAae ST T ST, Afeae feared & oy et 2o qeaisd,
e JgeT qeaia oY g1 fFataawa Tirev & $i= qe7 ofqv, T2 Faf=aaa
Sfaee )GCP) fRerfager, siawxrgta GCP ATeai i faeqa a#eT Si#)GCP,
ATHAT 14155), FFataswer geaiwd draegawar| s geaisd e
JHER)L
ZHTE Il | I[OTET T Tt )QMS) (ArSTHE 13485) QMS F Rrgid, srsusst 13485, 12 %
QMS ¥ ITFNT T ST ATer TR, fRama sfifee :QMS F STaTe T Jodis
e aTer e Afrerr siv sifee &1 sraensa, fSad vwdu, smugsr, v EU
Fifee arfirer 2
s IV | e S | SR weee )srsuast 14971): T s § srfem 12 5
T % Rgid, aruwe 14971: FrfreaT Susw st yaew g, i
HEIR R ERER N
ARV | Sfraw =% geaiad, wheror g, fBoee war AT, 12 =<
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Shrae =% geaiad (LCA): eeudr, e (e R, s, =T yAofrwr
AT §), SeaTae, aTer & yarer, i fHoore weara A feasetaar ademor
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2. I AR (2021)) T swser f@fHeEe (39) 2017/745) T &9 F7 ATHTE S

3. SATTEIT AT SIS (SEUHET)| (2019)1 SWEUHAT 14971:2019 — Ryt sUHwr — Frfrer
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4, FATTEIT ATTARIHII ST (SMEUHAT)| (2016)1 TETHEAT 13485:2016 — FHTheaT ITFHTIT — a1 Te=
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5. fara waress W (Tsequ=a)| (2022) T 3w & forw afsas atew FHams e oo == e
TrARes ferfcaT U off amfere ) Ssegusetr aadihl e gae

6. T STeor fFaw 2017 si gerrvg, HErvadian grr antesds eEaras, oo
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o Taforer afor 3 FrfrcaT S, s v vauuwst & foro fAfamtor girmstt i sarear w
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TIFI HITCET, TFeEA, FITRT, TR oliT STHaelt Thetteh, SHATAT (HHTOT T i,
futor & forw fIsmea (DFM) sfiT saet & foro fRwme= (DFA) fagia, Firar
Syl ETor § fafse aiweamw i qieer, ST suwr Ioames & F4iaar
T STt & for = Avgheatiar Sfaed (GMP) (=T V)
s || | ST Rarew fwior & o R siv Faes srasasmant| quEr fE F | 10 5
g forgia: e, wéhero, i stfefém afewe fRarza F forg adieor Gfemt:
ST ZfRaT, T TR, ATt tefaferdy R, sfw weae gre g s
orarT AT w § arRft Tetetedt siv = e £ gfen fv-REaresr
wireror fAferat: -y, eI, oY 3o e s # fAguens yae=
TETEAOT| AIFSATT T TATIT T | FATTEH AAITFHAT: FATTEH hl TTCATHT,
THTE, 3T FR(THT0T (AMETHAT 14644-1: 1999); Fetiarew giaramst  forw fRere=
e aTaeft, vae-geteT ey, i sgur A=)
=TS Il | FrfercaT ST IureT Teree Yot (MDQMS) #7 #gea, fafreaT suson & 12 5
AU 13485 T Hged| SMLTTT HLAAT o0l AT, I4: TFar, =ReTe e,
ITATE T 707, STEATha ICATRl T THGH, A ATAT ST THRAT § START g1
Tt AT &7 AT Ieares ghFaT ¥ "itersdhrg e, fAtors # * oo
FHATTAT 7 Tfreqor qrfen 3care fAfagen & Mdawar a« w2, T s
ZHS IV | TS ST A TONT A had i | Tl i qiHFT IcaT 1 SEear i aqaar (AT | 12 52
AR &Y) AT T §, R st i SRR ¥ v, SRR arnft, SRR
foro festrew o=, SrfreaT s sl & foro e srareaarard S &
Ffewer RaTed T8 2017 30 377 IRT (T0F THST, T-HIE) F TTATE, A To0T
H ST e, fer st feme, SRS g, aafem s,
srqeatiar, I Rarew sreefeftere (xters), Ffrar suweo fFew, o
% fero fger sie/aT STaTERaT dq31e
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e V| T susont f aaedt 7 [t g o7 yomae sraeaad d, a9ear aeA i | 12 5
T ATATRT; TEH TTaal (SHrFertanT), Ui siFamse Foear, fAfFor (T,
TSI A1), BTES IS LTSS, ST ST AHa<T, TS Taear f&Afer F 19 i
HHTY, THEET HATIA: THEET APATH T2, qATaed Teq, 3T qedsiia qeard,
TR T o o s aqarer (e, Uit dirrese), sreuae
11137 (fafereom), i srEuaer 17665 (s edT) ot Far AT9eest & aqa
TATE HTEEY I 3 RaTed ATFe HTe aaT¥ F¥d & oI Joi@e saeashdri|

Ta:

1. ¥eAv, S, SIHA, UOH., 90, UE.S., 37 99w, 9.5, (2012)1 arnwe e fEam: Fiver § v
et #7 IR (S J56T)| The e 9

2. urtedd raras (R s s At sosts soame)| st @rer va sirafer somee (TwE))

3. AT AT T (ATEUHE)| (2016)1 AEuaar 13485:2016 - et IUHT - [ura=r &g=
STt - FRTee 3EeAt # o sraeasard| Sear, faeseds)

4. FH(TE, AT, (2013). T ATHA 2AT39 o7 U S g9 (g geeo). 1.3, 39,

5. STRTATHI, ST, FTeted, Thel (HTEF) (2008)| FIHTECHA TTHATH T TATI (T FERTT), HIATTEHT
I

6. =fereaT Suwor M 2017 i gomrem, antasts gwarasT, afvos Hfidiuadtsr
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TH ITSIHA T T FA % 1%, BT AT H1F HA § T g

o SEETHRMAT ¥ AT AT ST § S SAqgaar gaeft =arst it qg=1 F7T,
o TfoFeaT ITRor T it ST ITANT F e 9T AT qLreqont 7 srasawarat fi T8+ FeAT|
o MEUHAT 10993 F ATHTY =7 FATT ¥ =71 Faw Sy srqapetar wveror e
o HTHHY =, IeqTad TiHAT =7 i GerfSiT fAer=ror 3 wreay & Stfaes faramhar 1 #37 & F forg
U T T FAT,
o S HTHIT TAT U FH TEST &l GHEATI
ERIET ke R i D
THE || St gerdt it Sfaw fAureRar F uge: S et # v e % R, frorwwar £ 12
rarafart, gamel &1 ewr & o forder w9TE, AuTRdT % Y "Teerei e e,
streretfaatadr, gt FaRetiEFatad, sa garat & fEurhar sSrfewt F s
#r fafemt: == fagy, = fAan o Fvgeaa aiefenT| fAuT<har 1 &7 w2 FF Tt
g T, TaTd AT AT S gared A
THE || | =frcaT ST &1 SAfa® geaida (meuasr 10993) smeuast 10993 Tl #r| 12
o= T STseor & ST geais & a1 o7 3297 =rfher ST & fom
ST geatad FreET (24T AT FAr, TEe fit sraeqHhal f TqTed F3 ard
FEH (SH, HIF T GISIHH, TR FHT THL 3T TN THT), ST AqHadr qLreqo
ATOrT 3 AT Foaisd TLrem|
e Il | = f32r, =7 fAEr o v B e f@feat == B aferor fatet # o= S=) 14
AT gLreqor & forg rfornT gade giea, Borrar a8err, argarsrea fefer adie,
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T o9p WiE™, TATTOT FTeqTH, FA-TTHA AT, TALATATTERAT ST G Haeft
gfafrar, == f&ar siw == fFer oderr w1 vfiwom
THE IV | TE-AaTHE Ua JaTih GLar SAeqdq| [a-Aarie TeqqA1 & T qeFh: G H1 9949, | 10
TS FIES T FAA, STGH 6T TSIHA ¥ TR &g 1 =3 q=rias adeqor =won 7
AAATEHA: TA-AT ST ol GHIAT| TH AT AuThaT & o T a1 ST Arfau)
TSV | ST ATLAAT CeAThA T2 5 T2t FlhcdT ITHTO o STk qar Yoarha § aidd UF | 12
ATARTE FF TeST| AT AqHATT hl AT ¥ FHgid, a7 F q9% &f IFfq =7
TSI o ST U A TohedT SUHOTT T a1, ST srEues 10993 & JaTe SAfaF
TeATHA T STad qedidd . qard| iy FFfefatad « (FedT) =i
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FIEAAFAL ), 5AS Fivc[4ed [SATSH (FUeT, ITFAT UTFE, TATATHH SIET) i




214 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1l—SEC.4]

THAEA FELAR Rared (A $ 3w, Seo armft, afiwe ) afga Bt
it % afewa Rarzat & amn sefefAferd steew o 9 = 1w §2 i o
wefAAeCem SiY S2er 379 TS Fera AT S AT FTtern & feemfagent
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3. @, T.%., 3=, ST, 3% Mg, 3. (2013)1 i uhafaes srefeas faamaiema s
fagfea w) auestaas sFaien| usaiee #eiged, 25(18):2577-82.

4. Tafer, 1.U%. (2008). S AGFAAT & oF IT| ATAHTH, 29(20):2941- 53.
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I
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o AT fofeheaT WT=ITRER § At i e seet Harsi #1 s=wor w

THS Rur-asg e
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PHARMACY COUNCIL OF INDIA
NOTIFICATION

New Delhi, the 11th August, 2026

No. 14-136/2025-PCIl.—In exercise of the powers conferred by Regulation 10 of the
Master of Pharmacy (M.Pharm) Course Regulations, 2014, the Pharmacy Council of India, are

hereby makes the Syllabus namely: —

(1) These Syllabus may be called the The Master of Pharmacy (M.Pharm) Course
Regulations, 2014, Scheme and Syllabus.

(2) They shall come into force on the date of their publication in the Official Gazette.
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Appendix-A
of
The Master of Pharmacy (M.Pharm) Course Regulations, 2014,

(See Regulation No.9)

Specialties/Subjects in which Postgraduate Degree in Pharmacy can be awarded by the
Indian Universities —

1. Pharmaceutics (implemented from 2016-2017)

. Industrial Pharmacy (implemented from 2016-2017)

. Pharmaceutical Technology (implemented from 2016-2017)

. Pharmaceutical Chemistry (implemented from 2016-2017)

. Pharmaceutical Analysis (implemented from 2016-2017)

. Pharmaceutical Quality Assurance (implemented from 2016-2017)
. Regulatory Affairs (implemented from 2016-2017)

. Pharmaceutical Biotechnology (implemented from 2016-2017)

© 00 ~N o o b~ w N

. Pharmacy Practice (implemented from 2016-2017)

10. Pharmacology (implemented from 2016-2017)

11. Pharmacognosy (implemented from 2016-2017)

12. Phytopharmacy & Phytomedicine (implemented from 2016-2017)
13. Medical Devices (to be implemented from 2027-2028)

14. Any other specialty as may be prescribed by the Pharmacy Council of India from time to
time.
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CHAPTER - I: REGULATIONS
1. Short Title and Commencement

These regulations shall be called “The Revised Regulations for the Master of Pharmacy (M.
Pharm.) Degree Program - Credit Based Semester System (CBSS) of the Pharmacy Council of
India, New Delhi”. They shall come into effect from the Academic Year 2016-17. The regulations
framed are subject to modifications from time to time by the authorities of the university.

2. Minimum qualification for admission
A pass in the following examinations

a) B. Pharm Degree examination of an Indian university established by law in India from an
institution approved by the Pharmacy Council of India and has scored not less than 55 %
of the maximum marks (aggregate of 4 years of B.Pharm.)

b) Every student selected for admission to a postgraduate pharmacy program in any PCI-
approved institution should have obtained registration with the State Pharmacy Council or
should obtain the same within one month from the date of his/her admission, failing which
the admission of the candidate shall be cancelled.

Note: It is mandatory to submit a migration certificate obtained from the university where the
candidate passed his/her qualifying degree (B.Pharm.).

3. Duration of the program

The program of study for M.Pharm. shall extend over four semesters (two academic years). The
curricula and syllabi for the program shall be prescribed from time to time by the Pharmacy
Council of India, New Delhi.

4. Medium of instruction and examinations
Medium of instruction and examination shall be in English.
5. Working days in each semester

Each semester shall consist of not less than 100 working days. The odd semesters shall be
conducted from the month of June/July to November/December, and the even semesters shall be
conducted from the month of December/January to May/June in every calendar year.

6. Attendance and progress

A candidate is required to put in at least 80% attendance in individual courses, considering theory
and practical separately. The candidate shall complete the prescribed course satisfactorily to be
eligible to appear for the respective examinations.

7. Program/Course credit structure

As per the philosophy of the Credit-Based Semester System, a certain quantum of academic work,
viz., theory classes, practical classes, seminars, assignments, etc., is measured in terms
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of credits. On satisfactory completion of the courses, a candidate earns credits. The amount of
credit associated with a course is dependent upon the number of hours of instruction per week in
that course. Similarly, the credit associated with any of the other academic, co/extra-curricular
activities is dependent upon the quantum of work expected to be put in for each of these activities
per week/per activity.

7.1. Credit assignment
7.1.1. Theory and Laboratory courses

Courses are broadly classified as Theory and Practical. Theory courses consist of lecture (L) and
Practical (P) courses consist of hours spent in the laboratory. Credits (C) for a course are
dependent on the number of hours of instruction per week in that course, and are obtained by
using a multiplier of one (1) for lecture and a multiplier of half (1/2) for practical (laboratory)
hours. Thus, for example, a theory course having four lectures per week throughout the semester
carries a credit of 4. Similarly, a practical with four laboratory hours per week throughout the
semester carries a credit of 2.

The contact hours of seminars, assignments and research work shall be treated as that of practical
courses for the purpose of calculating credits. i.e., the contact hours shall be multiplied by 1/2.
Similarly, the contact hours of journal club, research work presentations, and discussions with
the supervisor shall be considered as a theory course and multiplied by 1.

7.2. Minimum credit requirements

The minimum credit points required for the award of the M. Pharm. degree are 95. However,
based on the credit points earned by the students under the head of co-curricular activities, a
student shall earn a maximum of 100 credit points. These credits are divided into Theory courses,
Practical, Seminars, Assignments, Research work, Discussions with the supervisor, Journal club,
and Co-Curricular activities over the duration of four semesters.

The credits are distributed semester-wise as shown in Table 15. Courses generally progress in
sequence, building competencies, and their positioning indicates certain academic maturity on
the part of the learners. Learners are expected to follow the semester-wise schedule of courses
given in the syllabus.

8. Academic work

A regular record of attendance, both in Theory, Practical, Seminar, Assignment, Journal club,
Discussion with the supervisor, Research work presentation, and dissertation, shall be maintained
by the department/teaching staff of respective courses.

9. Course of study

The specializations in the M. Pharm program are given in Table 1.
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Table 1: List of M. Pharm Specializations and their Code

S. No.
1.
2.

10.
11.

Specialization

Pharmaceutics

Industrial Pharmacy
Pharmaceutical Chemistry
Pharmaceutical Analysis
Pharmaceutical Quality Assurance
Pharmaceutical Regulatory Affairs
Pharmaceutical Biotechnology
Pharmacy Practice

Pharmacology

Pharmacognosy

Medical Devices

Code
MPH
MIP
MPC
MPA
MQA
MRA
MPB
MPP
MPL
MPG
MMD

The course of study for M.Pharm specializations shall include Semester wise Theory & Practical
as given in Table 2 to 12. The number of hours to be devoted to each theory and practical course
in any semester shall not be less than that shown in Table 2 to 12.
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Table 2: Course of study for M. Pharm (Pharmaceutics)

Semester |
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MPH Modern Pharmaceutical Analytical 4 4 4 100
101T Techniques
MPH Drug Delivery System 4 4 4 100
102T
MPH Modern Pharmaceutics 4 4 4 100
103T
MPH Regulatory Affair 4 4 4 100
104T
MPH Pharmaceutics Practical | 12 6 12 150
105P
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
Semester 11
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MPH Molecular Pharmaceutics (Nano Tech 4 4 4 100
201T and Targeted DDS)
MPH Advanced Biopharmaceutics & 4 4 4 100
202T Pharmacokinetics
MPH Computer Aided Drug Delivery System | 4 4 4 100
203T
MPH Cosmetic and Cosmeceuticals 4 4 4 100
204T
MPH Pharmaceutics Practical 11 12 6 12 150
205P
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
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Table 3: Course of study for M. Pharm (Industrial Pharmacy)

Semester |
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MIP Modern Pharmaceutical Analytical 4 4 4 100
101T Techniques
MIP Pharmaceutical Formulation 4 4 4 100
102T Development
MIP Novel drug delivery systems 4 4 4 100
103T
MIP Intellectual Property Rights 4 4 4 100
104T
MIP Industrial Pharmacy Practical | 12 6 12 150
105P
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
Semester 11
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MIP Advanced Biopharmaceutics and 4 4 4 100
201T Pharmacokinetics
MIP Scale up and Technology Transfer 4 4 4 100
202T
MIP Pharmaceutical Production 4 4 4 100
203T Technology
MIP Entrepreneurship Management 4 4 4 100
2041
MIP Industrial Pharmacy Practical Il 12 6 12 150
205P
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
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Table 4: Course of study for M. Pharm (Pharmaceutical Chemistry)

Semester |
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MPC Modern Pharmaceutical Analytical 4 4 4 100
101T Techniques
MPC Advanced Organic Chemistry -I 4 4 4 100
1012T
MPC Advanced Medicinal chemistry 4 4 4 100
103T
MPC Chemistry of Natural Products 4 4 4 100
104T
MPC Pharmaceutical Chemistry Practical 1 | 12 6 12 150
105P
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
Semester 11
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MPC Advanced Spectral Analysis 4 4 4 100
201T
MPC Advanced Organic Chemistry - 4 4 4 100
202T
MPC Computer-Aided Drug Design 4 4 4 100
203T
MPC Pharmaceutical Process Chemistry 4 4 4 100
2041
MPC Pharmaceutical Chemistry Practical | 12 6 12 150
205P 1l
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
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Table 5: Course of study for M. Pharm (Pharmaceutical Analysis)

Semester |
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MPA Modern Pharmaceutical Analytical 4 4 4 100
101T Techniques
MPA Advanced Pharmaceutical Analysis 4 4 4 100
102T
MPA Pharmaceutical Validation 4 4 4 100
103T
MPA Food Analysis 4 4 4 100
104T
MPA Pharmaceutical Analysis Practical | 12 6 12 150
105P
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
Semester 11
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MPA Advanced Instrumental Analysis 4 4 4 100
201T
MPA Modern Bio-Analytical 4 4 4 100
202T Techniques
MPA Quality Control and Quality 4 4 4 100
203T Assurance
MPA Herbal and Cosmetic Analysis 4 4 4 100
2041
MPA Pharmaceutical Analysis Practical 12 6 12 150
205P 1l
- Seminar/Assighment 7 4 7 100
Total 35 26 35 650
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Table 6: Course of study for M. Pharm (Pharmaceutical Quality Assurance)

Semester |
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MQA Modern Pharmaceutical Analytical 4 4 4 100
101T Techniques
MQA Quality Management System 4 4 4 100
102T
MQA Quality Control and Quality 4 4 4 100
103T Assurance
MQA Product Development and 4 4 4 100
104T Technology Transfer
MQA Pharmaceutical Quality Assurance 12 6 12 150
105P Practical |
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
Semester 11
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MQA Hazards and Safety Management 4 4 4 100
201T
MQA Pharmaceutical Validation 4 4 4 100
202T
MQA Audits and Regulatory Compliance 4 4 4 100
203T
MQA Pharmaceutical Manufacturing 4 4 4 100
204T Technology
MQA Pharmaceutical Quality Assurance 12 6 12 150
205P Practical 11
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
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Table 7: Course of study for M. Pharm (Regulatory Affairs)

Semester |
Course | Course Credit | Credit | Hrs./wk | Marks
Code Hours | Points
MRA Good Regulatory Practices 4 4 4 100
101T
MRA Documentation and Regulatory Writing 4 4 4 100
102T
MRA Clinical Research Regulations 4 4 4 100
103T
MRA Regulations and Legislation for Drugs & 4 4 4 100

104T Cosmetics, Medical Devices, Biologicals &
Herbals, and Food & Nutraceuticals In India
and Intellectual Property Rights

MRA Regulatory Affairs Practical | 12 6 12 150

105P

- Seminar/Assignment 7 4 7 100

Total 35 26 35 650
Semester 11

Course Course Credit Credit Hrs./wk | Marks

Code Hours Points

MRA Regulatory Aspects of Drugs & 4 4 4 100

201T Cosmetics

MRA Regulatory Aspects of Herbal & 4 4 4 100

202T Biologicals

MRA Regulatory Aspects of Medical 4 4 4 100

203T Devices

MRA Regulatory Aspects of Food & 4 4 4 100

204T Nutraceuticals

MRA Regulatory Affairs Practical Il 12 6 12 150

205P

- Seminar/Assignment 7 4 7 100

Total 35 26 35 650
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Table 8: Course of study for M. Pharm (Pharmaceutical Biotechnology)

Semester |
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MPB Modern Pharmaceutical Analytical 4 4 4 100
101T Techniques
MPB Microbial And Cellular Biology 4 4 4 100
102T
MPB Bioprocess Engineering and 4 4 4 100
103T Technology
MPB Advanced Pharmaceutical 4 4 4 100
104T Biotechnology
MPB Pharmaceutical Biotechnology 12 6 12 150
105P Practical |
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
Semester 11
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MPB Proteins and protein Formulation 4 4 4 100
201T
MPB Immunotechnology 4 4 4 100
202T
MPB Bioinformatics and Computer 4 4 4 100
203T Technology
MPB Biological Evaluation of Drug 4 4 4 100
204T Therapy
MPB Pharmaceutical Biotechnology 12 6 12 150
205P Practical 1l
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
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Table 9: Course of study for M. Pharm (Pharmacy Practice)

Semester |
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MPP Clinical Pharmacy Practice 4 4 4 100
101T
MPP Pharmacotherapeutics-I 4 4 4 100
102T
MPP Hospital & Community 4 4 4 100
103T Pharmacy
MPP Clinical Research 4 4 4 100
104T
MPP Pharmacy Practice Practical | 12 6 12 150
105P
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
Semester 11
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MPP Principles of Quality Use of Medicines 4 4 4 100
201T
MPP Pharmacotherapeutics 1l 4 4 4 100
102T
MPP Clinical Pharmacokinetics and 4 4 4 100
203T Therapeutic Drug Monitoring
MPP Pharmacoepidemiology & 4 4 4 100
204T Pharmacoeconomics
MPP Pharmacy Practice Practical Il 12 6 12 150
205P
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
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Table 10: Course of study for M.Pharm (Pharmacology)

Semester |
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MPL Modern Pharmaceutical Analytical 4 4 4 100
101T Techniques
MPL Advanced Pharmacology-I 4 4 4 100
102T
MPL Pharmacological and Toxicological 4 4 4 100
103T Screening Methods-I
MPL Cellular and Molecular Pharmacology 4 4 4 100
104T
MPL Pharmacology Practical | 12 6 12 150
105P
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
Semester 11
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MPL Advanced Pharmacology Il 4 4 4 100
201T
MPL Pharmacological and Toxicological 4 4 4 100
202T Screening Methods-I1
MPL Principles of Drug Discovery 4 4 4 100
203T
MPL Experimental Pharmacology practical- 4 4 4 100
2041 I
MPL Pharmacology Practical Il 12 6 12 150
205P
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
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Table 11: Course of study for M. Pharm (Pharmacognosy)

Semester |
Course Course Credit Credit Points | Hrs./wk | Marks
Code Hours
MPG Modern Pharmaceutical Analytical | 4 4 4 100
101T Techniques
MPG Advanced Pharmacognosy-1 4 4 4 100
102T
MPG Phytochemistry 4 4 4 100
103T
MPG Industrial Pharmacognostical 4 4 4 100
104T Technology
MPG Pharmacognosy Practical 1 12 6 12 150
105P
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
Semester 11
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MPG Medicinal Plant 4 4 4 100
201T biotechnology
MPG Advanced Pharmacognosy-II 4 4 4 100
102T
MPG Indian system of medicine 4 4 4 100
203T
MPG Herbal cosmetics 4 4 4 100
204T
MPG Pharmacognosy Practical Il 12 6 12 150
205P
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
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Table 12: Course of study for M. Pharm (Medical Devices)

Semester |
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MMD Basics of Medical Device Technology | 4 4 4 100
101T
MMD Regulatory Affairs of Medical 4 4 4 100
102T Devices
MMD Medical Device Manufacturing 4 4 4 100
103T
MMD Medical Device Biocompatibility and | 4 4 4 100
104T Toxicology
MMD Medical Device Technology Lab | 12 6 12 150
105P
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
Semester 11
Course Course Credit Credit Hrs./wk | Marks
Code Hours Points
MMD Medical Device Innovations and 4 4 4 100
201T Emerging Technologies
MMD Medical Device Quality Control, Risk 4 4 4 100
202T Assessment and Safety Management
MMD Clinical Evaluation and Market Access of | 4 4 4 100
203T Medical Devices
MMD Ethics, IPR, and Entrepreneurship in 4 4 4 100
204T Medical Devices
MMD Medical Device Technology Lab Il 12 6 12 150
205P
- Seminar/Assignment 7 4 7 100
Total 35 26 35 650
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Table 13: Course of study for M. Pharm 111 Semester (Common for All Specializations)

Course Code | Course Credit Hours | Credit Points
MRM 301T Research Methodology and Biostatistics* 4 4

- Journal club 1 1

- Discussion / Presentation (Proposal Presentation) | 2 2

- Research Work 28 14

Total 35 21

Non-University Exam

Table 14: Course of study for M. Pharm. IV Semester (Common for All Specializations)

Course Code Course Credit Hours Credit
Points

- Journal Club 1 1

- Research Work 31 16

- Discussion/Final Presentation 3 3

Total 35 20
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Table 15: Semester-wise credits distribution

Semester Credit Points

I 26

1 26

1" 21

v 20

Co-curricular Activities (Attending Conference, Scientific Minimum=02

Presentations, and Other Scholarly Activities) Maximum=07*
Total Credit Points Minimum=95

Maximum=100*

Credit Points for Co-curricular Activities

Table 16: Guidelines for Awarding Credit Points for Co-curricular Activities

Name of the Activity Maximum Credit Points
Eligible / Activity

Participation in National Level Seminar/Conference/Workshop/ 01

Symposium/ Training Programs (related to the specialization of the

student)

Participation in international Level 02

Seminar/Conference/Workshop/Symposium/ Training Programs
(related to the specialization of the student)

Academic Award/Research Award from State Level/National Agencies 01
Academic Award/Research Award from International Agencies 02
Research / Review Publication in National Journals (Indexed in Scopus 01
/ Web of Science)

Research / Review Publication in International Journals (Indexed in 02

Scopus / Web of Science)

Note

e International Conference: Held Outside India

e International Journal: The Editorial Board Outside India
The credit points assigned for extracurricular and or co-curricular activities shall be given by
the Principals of the colleges and the same shall be submitted to the University. The criteria to
acquire this credit point shall be defined by the colleges from time to time.



252

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

10. Program Committee Composition

Point

Duties

Description

The M. Pharm program shall have a Program Committee constituted by the Head of the
institution, in consultation with all Heads of Departments.

The composition of the Program Committee shall be as follows: A teacher at the cadre

of Professor shall be the Chairperson; One Teacher from each M Pharm specialization
and four student representatives (two from each academic year), nominated by the Head

of the institution.

of the Program Committee

S. No.

Duty

Periodically reviewing the progress of the classes.

Discussing the problems concerning curriculum, syllabus, and the conduct of classes.

Discussing with the course teachers on the nature and scope of assessment for the course
and the same shall be announced to the students at the beginning of respective semesters.

Communicating its recommendation to the Head of the institution on academic matters.

The Program Committee shall meet at least twice in a semester, preferably at the end of
each sessional exam and before the end-of-semester exam.

11.0 Examinations / Assessments

111 E

Descri

nd Semester Examinations

ption

The End Semester Examinations for each theory and practical course through semesters 1to 1V

shall b

e conducted by the respective university, except for the subject with an asterisk symbol

(*) in tables I and Il, for which examinations shall be conducted by the subject experts at the
college level, and the marks/grades shall be submitted to the university.
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Table 17: Schemes for internal assessments and end-semester examinations
(Pharmaceutics — MPH)

Course Course Internal Assessment End Semester Exams | Total
Code Continu | Sessional Duratio Tota | End Duratio Mark
ous Exams n I Semester | n s
Mode (Marks) (Marks)
SEMESTER |

MIP Modern 10 15 1Hr 25 75 3 Hrs 100
101T Pharmaceutical

Analytical

Techniques
MIP Drug Delivery 10 15 1Hr 25 75 3 Hrs 100
102T System
MIP Modern 10 15 1Hr 25 75 3 Hrs 100
103T Pharmaceutics
MIP Regulatory 10 15 1Hr 25 75 3 Hrs 100
104T Affair
MIP Pharmaceutics 20 30 6 Hrs 50 100 6 Hrs 150
105P Practical |
- Seminar/Assign | - - - - - - 100

ment

Total | 650
SEMESTER 1I

MIP Molecular 10 15 1Hr 25 75 3 Hrs 100
201T Pharmaceutics

(Nano Tech and

Targeted DDS)
MIP Advanced 10 15 1Hr 25 75 3 Hrs 100
202T Biopharmaceuti

cs &

Pharmacokinetic

S
MIP Computer Aided | 10 15 1 Hr 25 75 3 Hrs 100
203T Drug Delivery

System
MIP Cosmetic and 10 15 1Hr 25 75 3 Hrs 100
204T Cosmeceuticals
MIP Pharmaceutics 20 30 6 Hrs 50 100 6 Hrs 150
205P Practical 11
- Seminar/Assign | - - - - - - 100

ment

Total | 650
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Table 18: Schemes for internal assessments and end-semester examinations
(Industrial Pharmacy — MIP)

Course Course Internal Assessment End Semester Exams | Total
Code Continu | Sessional Duratio Tota | End Duratio Mark
ous Exams n | Semester n S
Mode (Marks) (Marks)
SEMESTER |

MIP Modern 10 15 1Hr 25 75 3 Hrs 100
101T Pharmaceutical

Analytical

Techniques
MIP Pharmaceutical 10 15 1Hr 25 75 3 Hrs 100
102T Formulation

Development
MIP Novel drug 10 15 1Hr 25 75 3 Hrs 100
103T delivery systems
MIP Intellectual 10 15 1Hr 25 75 3 Hrs 100
104T Property Rights
MIP Industrial 20 30 6 Hrs 50 100 6 Hrs 150
105P Pharmacy

Practical |
- Seminar - - - - - - 100

/Assignment

Total | 650
SEMESTER I

MIP Advanced 10 15 1Hr 25 75 3 Hrs 100
201T Biopharmaceuti

cs and

Pharmacokinetic

S
MIP Scale up and 10 15 1Hr 25 75 3 Hrs 100
202T Technology

Transfer
MIP Pharmaceutical 10 15 1Hr 25 75 3 Hrs 100
203T Production

Technology
MIP Entrepreneurshi 10 15 1Hr 25 75 3 Hrs 100
204T p Management
MIP Industrial 20 30 6 Hrs 50 100 6 Hrs 150
205P Pharmacy

Practical Il
- Seminar - - - - - - 100

/Assignment

Total | 650
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Table 19: Schemes for internal assessments and end-semester examinations
(Pharmaceutical Chemistry — MPC)

Course Course Internal Assessment End Semester Exams | Total
Code Continu | Sessional Duratio Tota | End Duratio Mark
ous Exams n I Semester | n s
Mode (Marks) (Marks)
SEMESTER |

MPC Modern 10 15 1Hr 25 75 3 Hrs 100
101T Pharmaceutical

Analytical

Techniques
MPC Advanced 10 15 1Hr 25 75 3 Hrs 100
102T Organic

Chemistry - |
MPC Advanced 10 15 1Hr 25 75 3 Hrs 100
103T Medicinal

Chemistry
MPC Chemistry of 10 15 1Hr 25 75 3 Hrs 100
104T Natural Products
MPC Pharmaceutical | 20 30 6 Hrs 50 100 6 Hrs 150
105P Chemistry

Practical 1
- Seminar - - - - - - 100

/Assignment

Total | 650
SEMESTER I

MPC Advanced 10 15 1Hr 25 75 3 Hrs 100
201T Spectral

Analysis
MPC Advanced 10 15 1Hr 25 75 3 Hrs 100
202T Organic

Chemistry - 11
MPC Computer- 10 15 1Hr 25 75 3 Hrs 100
203T Aided Drug

Design
MPC Pharmaceutical 10 15 1Hr 25 75 3 Hrs 100
204T Process

Chemistry
MPC Pharmaceutical 20 30 6 Hrs 50 100 6 Hrs 150
205P Chemistry

Practical 1l
- Seminar - - - - - - 100

/Assignment

Total | 650
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Table 20: Schemes for internal assessments and end-semester examinations
(Pharmaceutical Analysis — MPA)

Course Course Internal Assessment End Semester Exams | Total
Code Continu | Sessional Duratio Tota | End Duratio Mark
ous Exams n | Semester n S
Mode (Marks) (Marks)
SEMESTER |

MPA Modern 10 15 1Hr 25 75 3 Hrs 100
101T Pharmaceutical

Analysis
MPA Advanced 10 15 1Hr 25 75 3 Hrs 100
102T Pharmaceutical

Analysis
MPA Pharmaceutical 10 15 1Hr 25 75 3 Hrs 100
103T Validation
MPA Food Analysis 10 15 1Hr 25 75 3 Hrs 100
104T
MPA Pharmaceutical | 20 30 6 Hrs 50 100 6 Hrs 150
105P Analysis-I
- Seminar - - - - - - 100

/Assignment

Total | 650
SEMESTER 1I

MPA Advanced 10 15 1Hr 25 75 3 Hrs 100
201T Instrumental

Analysis
MPA Modern Bio- 10 15 1Hr 25 75 3 Hrs 100
202T Analytical

Techniques
MPA Quality Control | 10 15 1Hr 25 75 3 Hrs 100
203T and Quality

Assurance
MPA Herbal and 10 15 1Hr 25 75 3 Hrs 100
204T Cosmetic

Analysis
MPA Pharmaceutical 20 30 6 Hrs 50 100 6 Hrs 150
205P Analysis-I
- Seminar - - - - - - 100

/Assignment

Total | 650
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Table 21: Schemes for internal assessments and end-semester examinations

(Pharmaceutical Quality Assurance — MQA)

Course Course Internal Assessment End Semester Exams | Total
Code Continu | Sessional Duratio Tota | End Duratio Mark
ous Exams n I Semester | n s
Mode (Marks) (Marks)
SEMESTER I

MQA Modern 10 15 1Hr 25 75 3 Hrs 100
101T Pharmaceutical

Analytical

Techniques
MQA Quality 10 15 1Hr 25 75 3 Hrs 100
102T Management

System
MQA Quality Control | 10 15 1Hr 25 75 3 Hrs 100
103T and Quality

Assurance
MQA Product 10 15 1Hr 25 75 3 Hrs 100
104T Development

and Technology

Transfer
MQA Pharmaceutical 20 30 6 Hrs 50 100 6 Hrs 150
105P Quality

Assurance

Practical |
- Seminar - - - - - - 100

/Assignment

Total | 650
SEMESTER I

MQA Hazards and 10 15 1Hr 25 75 3 Hrs 100
201T Safety

Management
MQA Pharmaceutical 10 15 1Hr 25 75 3 Hrs 100
202T Validation
MQA Audits and 10 15 1Hr 25 75 3 Hrs 100
203T Regulatory

Compliance
MQA Pharmaceutical | 10 15 1Hr 25 75 3 Hrs 100
204T Manufacturing

Technology
MQA Pharmaceutical 20 30 6 Hrs 50 100 6 Hrs 150
205P Quality

Assurance

Practical Il
- Seminar - - - - - - 100

/Assignment

Total | 650
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Table 22: Schemes for internal assessments and end-semester examinations
(Pharmaceutical Regulatory Affairs — MRA)

Course Course Internal Assessment End Semester Total
Code Exams Mark

Continu | Sessiona | Dura | Total | End Durat | s

ous | Exams | tion Semester | ion

Mode (Marks) (Marks)

SEMESTER |

MRA Good Pharmaceutical 10 15 1Hr | 25 75 3 Hrs | 100
101T Practices
MRA Documentation and 10 15 1Hr | 25 75 3 Hrs | 100
102T Regulatory Writing
MRA Clinical Research 10 15 1Hr | 25 75 3 Hrs | 100
103T Regulations
MRA Regulations and 10 15 1Hr | 25 75 3 Hrs | 100

104T Legislation for Drugs
& Cosmetics, Medical
Devices, Biologicals &
Herbals, and Food &
Nutraceuticals in India
and Intellectual
Property Rights

MRA Pharmaceutical 20 30 6 Hrs | 50 100 6 Hrs | 150
105P Regulatory Affairs

Practical |
- Seminar /Assignment - - - - - - 100

Total | 650
SEMESTER I

MRA Regulatory Aspects of | 10 15 1Hr | 25 75 3 Hrs | 100
201T Drugs & Cosmetics
MRA Regulatory Aspects of | 10 15 1Hr | 25 75 3 Hrs | 100
202T Herbal & Biologicals
MRA Regulatory Aspects of | 10 15 1Hr | 25 75 3 Hrs | 100
203T Medical Devices
MRA Regulatory Aspects of | 10 15 1Hr | 25 75 3 Hrs | 100
204T Food & Nutraceuticals
MRA Pharmaceutical 20 30 6 Hrs | 50 100 6 Hrs | 150
205P Regulatory Affairs

Practical 1l
- Seminar /Assignment - - - - - - 100

Total | 650
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(Pharmaceutical Biotechnology — MPB)

Table 23: Schemes for internal assessments and end-semester examinations

Course Course Internal Assessment End Semester Exams | Total
Code Continu | Sessional Duratio Tota | End Duratio Mark
ous Exams n | Semester n S
Mode (Marks) (Marks)
SEMESTER |

MPB Modern 10 15 1Hr 25 75 3 Hrs 100
Pharmaceutical

toir Analytical
Techniques

MPB Microbial And 10 15 1Hr 25 75 3 Hrs 100

100T Cellular Biology

MPB Bioprocess 10 15 1Hr 25 75 3 Hrs 100
Engineering and

103T
Technology

MPB Advanced 10 15 1Hr 25 75 3 Hrs 100
Pharmaceutical

1041 Biotechnology

MPB Pharmaceutical 20 30 6 Hrs 50 100 6 Hrs 150

105P Blote(.:hnology
Practical |

- Seminar - - - - - - 100
/Assignment

Total | 650
SEMESTER 1I

MPB Proteins and 10 15 1Hr 25 75 3 Hrs 100
Protein

201T Formulation

MPB Immuno- 10 15 1Hr 25 75 3 Hrs 100
technology

202T

MPB Bioinformatics 10 15 1Hr 25 75 3 Hrs 100
and Computer

203T Technology

MPB Biological 10 15 1Hr 25 75 3 Hrs 100
Evaluation of

204T Drug Therapy

MPB Pharmaceutical 20 30 6 Hrs 50 100 6 Hrs 150
Biotechnology

205pP Practical 11

- Seminar - - - - - - 100
/Assignment

Total | 650
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Table 24: Schemes for internal assessments and end-semester examinations
(Pharmacy Practice — MPP)

Course Course Internal Assessment End Semester Exams
Code Continu | Sessional Duratio Tota | End Duratio Total
ous Exams n | Semester n Mark
Mode (Marks) (Marks) S
SEMESTER |

MPP Clinical 10 15 1Hr 25 75 3 Hrs 100
101T Pharmacy

Practice
MPP Pharmacotherap | 10 15 1Hr 25 75 3 Hrs 100
102T eutics-1
MPP Hospital & 10 15 1Hr 25 75 3 Hrs 100
103T Community

Pharmacy
MPP Clinical 10 15 1Hr 25 75 3 Hrs 100
104T Research
MPP Pharmacy 20 30 6 Hrs 50 100 6 Hrs 150
105P Practice

Practical |
- Seminar - - - - - - 100

/Assignment

Total | 650
SEMESTER I

MPP Principles of 10 15 1Hr 25 75 3 Hrs 100
201T Quality Use of

Medicines
MPP Pharmacotherap | 10 15 1 Hr 25 75 3 Hrs 100
202T eutics |1
MPP Clinical 10 15 1Hr 25 75 3 Hrs 100
203T Pharmacokinetic

s and

Therapeutic

Drug

Monitoring
MPP Pharmacoepide | 10 15 1Hr 25 75 3 Hrs 100
204T miology &

Pharmacoecono

mics
MPP Pharmacy 20 30 6 Hrs 50 100 6 Hrs 150
205P Practice

Practical 1l
- Seminar - - - - - - 100

/Assignment

Total | 650




["rT ll—gue 4]

HTLT =T TSI . ST

261

Table 25: Schemes for internal assessments and end-semester examinations
(Pharmacology — MPL)

Course Course Internal Assessment End Semester Exams | Total
Code Continu Sessiona | Duratio | Tota | End Duratio Mark
ous |Exams | n | Semester n S
Mode (Marks) (Marks)
SEMESTER |

MPL Modern 10 15 1Hr 25 75 3 Hrs 100
101T Pharmaceutical

Analytical

Techniques
MPL Advanced 10 15 1Hr 25 75 3 Hrs 100
102T Pharmacology-I
MPL Pharmacological 10 15 1Hr 25 75 3 Hrs 100
103T and Toxicological

Screening

Methods-I
MPL Cellular and 10 15 1Hr 25 75 3 Hrs 100
104T Molecular

Pharmacology
MPL Experimental 20 30 6 Hrs 50 100 6 Hrs 150
105P Pharmacology - |
- Seminar - - - - - - 100

/Assignment

Total | 650
SEMESTER 1l

MPL Advanced 10 15 1 Hr 25 75 3 Hrs 100
201T Pharmacology Il
MPL Pharmacological | 10 15 1Hr 25 75 3 Hrs 100
202T and Toxicological

Screening

Methods-11
MPL Principles of Drug | 10 15 1Hr 25 75 3 Hrs 100
203T Discovery
MPL Clinical Research | 10 15 1Hr 25 75 3 Hrs 100
204T and

pharmacovigilanc

e
MPL Experimental 20 30 6 Hrs 50 100 6 Hrs 150
205P Pharmacology - Il
- Seminar - - - - - - 100

/Assignment

Total | 650
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Table 26: Schemes for internal assessments and end-semester examinations
(Pharmacognosy — MPG)
Course Course Internal Assessment End Semester Exams
Code Continu | Sessional Duratio Tota | End Duratio Total
ous Exams n | Semester n Mark
Mode (Marks) (Marks) S
SEMESTER |
MPG Modern 10 15 1Hr 25 75 3 Hrs 100
101T Pharmaceutical
Analytical
Techniques
MPG Advanced 10 15 1Hr 25 75 3 Hrs 100
102T Pharmacognosy-
|
MPG Phytochemistry | 10 15 1Hr 25 75 3 Hrs 100
103T
MPG Industrial 10 15 1Hr 25 75 3 Hrs 100
104T Pharmacognosti
cal Technology
MPG Pharmacognosy | 20 30 6 Hrs 50 100 6 Hrs 150
105P Practical |
- Seminar - - - - - - 100
/Assignment
Total | 650
SEMESTER I
MPG Medicinal Plant | 10 15 1Hr 25 75 3 Hrs 100
Biotechnology
201T
MPG Advanced 10 15 1Hr 25 75 3 Hrs 100
Pharmacognosy-
202T I
MPG Indian system of | 10 15 1Hr 25 75 3 Hrs 100
medicine
203T
MPG Herbal 10 15 1Hr 25 75 3 Hrs 100
cosmetics
204T
MPG Pharmacognosy | 20 30 6 Hrs 50 100 6 Hrs 150
Practical Il
205P
- Seminar - - - - - - 100
/Assignment
Total | 650
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(Medical Devices — MMD)

Table 27: Schemes for internal assessments and end-semester examinations

Course Course Internal Assessment End Semester Exams | Total
Code Continu | Sessional Duratio Tota | End Duratio Mark
ous Exams n | Semester n s
Mode (Marks) (Marks)
SEMESTER |

MMD Basics of 10 15 1Hr 25 75 3 Hrs 100
101T Medical Device

Technology
MMD Regulatory 10 15 1Hr 25 75 3 Hrs 100
102T Affairs of

Medical Devices
MMD Medical Device | 10 15 1Hr 25 75 3 Hrs 100
103T Manufacturing
MMD Medical Device | 10 15 1Hr 25 75 3 Hrs 100
104T Biocompatibilit

y and

Toxicology
MMD Medical Device | 20 30 6 Hrs 50 100 6 Hrs 150
105P Technology Lab

|
- Seminar - - - - - - 100

/Assignment

Total | 650
SEMESTER I

MMD Medical Device | 10 15 1Hr 25 75 3 Hrs 100
201T Innovations and

Emerging

Technologies
MMD Medical Device | 10 15 1Hr 25 75 3 Hrs 100
202T Quality Control,

Risk

Assessment, and

Safety

Management
MMD Clinical 10 15 1Hr 25 75 3 Hrs 100
203T Evaluation and

Market Access

of Medical

Devices
MMD Ethics, IPR,and | 10 15 1Hr 25 75 3 Hrs 100
204T Entrepreneurshi

p in Medical

Devices
MMD Medical Device | 20 30 6 Hrs 50 100 6 Hrs 150
205P Technology Lab

I
- Seminar/ - - - - - - 100

Assignment

Total | 650
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Table 28: Schemes for internal assessments and end-semester examinations
(Semester 111 & 1V)

SEMESTER 111
Cours | Course Continuou | Sessiona | Duratio Tota | ESE Duratio | Total
e Code s Mode | Marks | n | Mark | n Mark
S S
MRM Research 10 15 1Hr 25 75 3 Hrs 100
Methodolog
301T
y and
Biostatistics
*
- Journal club | - - - 25 - - 25
- Discussion/ | - - - 50 - - 50
Presentation
(Proposal
Presentation
)
- Research - - - - 350 1 Hr 350
work*
Total 525
SEMESTER IV
Cours | Course Continuou Sessiona | Duratio Tota | ESE Duratio Total
e Code s Mode I Marks | n | Mark | n Mark
S S
- Journal club | - - - 25 - - 25
- Discussion/ | - - - 75 - - 75
Presentation
(Proposal
Presentation
)
- Research - - - - 400 1 Hr 400
work and
Colloguium
Total 500

*Non-University Examination
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11.2. Internal assessment: Continuous mode

The marks allocated for the Continuous mode of Internal Assessment shall be awarded as per

the scheme given below.

Table 29: Scheme for awarding internal assessment: Continuous mode

Theory
Criteria Maximum
Marks
Attendance (Refer to Table 28) 8
Student — Teacher interaction 2
Total 10
Practical
Attendance (Refer to Table 28 10
Based on Practical Records, Regular viva voce, etc. 10
Total 20
Table 30: Guidelines for the allotment of marks for attendance
Percentage of Attendance | Theory | Practical
95 —-100 8 10
90-94 6 7.5
85-89 4 5
80-84 2 2.5
Less than 80 0 0

11.2.1. Sessional Exams

Two sessional exams shall be conducted for each theory / practical course as per the schedule
fixed by the college(s). The scheme of the question paper for theory and practical sessional
examinations is given in the table. The average marks of the two sessional exams shall be
computed for internal assessment as per the requirements given in the tables.

12. Promotion and award of grades

A student shall be declared PASS and eligible for getting a grade in a course of the M. Pharm
program if he/she secures at least 50% marks in that particular course, including internal

assessment.
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13. Carry forward of marks

In case a student fails to secure the minimum 50% in any Theory or Practical course as specified
in 12, then he/she shall reappear for the end semester examination of that course. However,
his/her marks of the Internal Assessment shall be carried over, and he/she shall be entitled to the
grade obtained by him/her on passing.

14. Improvement of internal assessment

A student shall have the opportunity to improve his/her performance only once in the sessional
exam component of the internal assessment. The re-conduct of the sessional exam shall be
completed before the commencement of next end semester theory examinations.

15. Re-examination of end semester examinations

Re-examination of end semester examination shall be conducted as per the schedule given in
Table 31. The exact dates of examinations shall be notified from time to time.

Table 31: Tentative schedule of end semester examinations

Semester | For Regular Candidates | For Failed Candidates

I and Il November / December May / June

Iland IV | May/ June November / December

16. Allowed to keep terms (ATKT):

No student shall be admitted to any examination unless he/she fulfils the norms given in 6. ATKT
rules are applicable as follows:

« Astudent shall be eligible to carry forward all the courses of | and Il semesters till the 111
semester examinations. However, he/she shall not be eligible to attend the courses of
IV semester until all the courses of I, I, and 111 semesters are successfully completed.

« Astudent shall be eligible to get his’her CGPA upon successful completion of the courses
of | to IV semesters within the stipulated time period as per the norms.

Note: Grade AB should be considered as failed and treated as one head for deciding ATKT. Such
rules are also applicable to those students who fail to register for examination(s) of any course in
any semester.
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17. Grading of performances
17.1. Letter grades and grade points allocations:

Based on their performance, each student shall be awarded a final letter grade for each course at
the end of the semester. The letter grades and their corresponding grade points are given in Table
32.

Table 32: Letter grades and grade points equivalent to
Percentage of marks and performances

Percentage of Marks Obtained | Letter Grade | Grade Point | Performance
90.00 — 100 0 10 Outstanding
80.00 — 89.99 A 9 Excellent
70.00 — 79.99 B 8 Good

60.00 — 69.99 C 7 Fair

50.00 —59.99 D 6 Average

Less than 50 F 0 Fail

Absent AB 0 Fail

A learner who remains absent for any end semester examination shall be assigned a letter grade
of AB and a corresponding grade point of zero. He/she should reappear for the said
evaluation/examination in due course.

18. The Semester grade point average (SGPA)

The performance of a student in a semester is indicated by a number called ‘Semester Grade Point
Average’ (SGPA). The SGPA is the weighted average of the grade points obtained in all the
courses by the student during the semester.

For example, if a student takes five courses (Theory/Practical) in a semester with credits C1, C2,
C3, and C4, and the student’s grade points in these courses are G1, G2, G3, and G4, respectively,
then the student’s SGPA is equal to:

C1G1 + C2G2 + C3G3 + C4G4
Cl1+C2+C3+C4

SGPA =

The SGPA is calculated to two decimal points. It should be noted that the SGPA for any
semester shall take into consideration the F and ABS grades awarded in that semester.

For example, if a learner has an F or ABS grade in course 4, the SGPA shall then be computed
as:

C1G1 + C2G2 + C3G3 + C4 X ZERO
C1+C2+C3+C4

SGPA =
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19. Cumulative Grade Point Average (CGPA)

The CGPA is calculated with the SGPA of all the IV semesters to two decimal points and is
indicated in the final grade report card/final transcript, showing the grades of all IV semesters
and their courses.

The CGPA shall reflect the failed status in case of F grade(s), till the course(s) is/are passed.
When the course(s) is/are passed by obtaining a pass grade on subsequent examination(s), the
CGPA shall only reflect the new grade and not the failure grades earned earlier.

The CGPA is calculated as:

C1S1 + €252 + C3S3 + (454
C1+C2+C3+C4

CGPA =

where

Cl1, C2, C3,.... is the total number of credits for semester I, II, II1,....
and S1, S2, S3,.... is the SGPA of semester I, II, II1,....

20. Declaration of class

The class shall be awarded on the basis of CGPA as follows:

Classification CGPA

First Class with Distinction | 7.50 and above

First Class 6.00to 7.49

Second Class 5.00t0 5.99

21. Project work

All students shall undertake a project under the supervision of a teacher in Semesters Il1-1V
and submit a report.

4 copies of the project report shall be submitted (typed & bound copy not less than 75 pages).

The internal and external examiners appointed by the University shall evaluate the project at
the time of the Practical examinations of other semesters.
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The projects shall be evaluated according to the criteria below.

Evaluation of Dissertation Book

Criteria Marks

Objective(s) of the work done | 50 Marks

Methodology adopted 150 Marks

Results and Discussions 250 Marks

Conclusions and Outcomes 50 Marks

Total 500 Marks

Evaluation of Presentation

Criteria Marks

Presentation of work 150 Marks

Communication skills Question and answer skills | 100 Marks

Total 250 Marks

22. Research Supervision

In cases where students undertake their research projects at collaborating institutions under
formal collaborative arrangements, each student shall be assigned two supervisors to ensure
effective guidance and academic oversight:

« Internal Supervisor: A faculty member from the parent institution recognized as a
postgraduate research guide in accordance with the norms of Pharmacy Council of India
(PCI).

o External Supervisor / Co-Supervisor / Joint Supervisor: A qualified professional from
the collaborating institution with relevant expertise and experience in the respective
research area, responsible for providing domain-specific guidance and facilitating the
research work at the host organization.

23. Mandatory Requirements of M. Pharm (Medical Devices)

To ensure academic integrity and proper supervision, the following requirements are mandatory
for institutions approved to conduct the M. Pharm (Medical Devices) program.
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23.1. Research project in a collaborative institute

For the M. Pharm. (Medical Devices) specialization, the research work and dissertation
undertaken during the 3rd and 4th semesters may be permitted and actively encouraged to be
carried out in collaboration with external institutions.

The research work may be conducted either at the parent institution, where approved Medical
Device research centres/facilities are available, or at the following external organizations (but not
limited to), provided they possess recognized Medical Device research centres/facilities with
adequate infrastructure and expertise to carry out such work:

o CDSCO-approved Medical Device Industries

« Medical Device Testing Laboratories recognized by national regulatory authorities

o Institutes of National Importance

o Hospitals approved by the Indian Pharmacopeia Commission as Materiovigilance
Centres

o Government Research Laboratories

o Accredited Clinical Research Organizations (CROSs)

e Research and Development laboratories

23.2. Memorandum of Understanding (MoU)

A formal and legally valid Memorandum of Understanding (MoU) shall be executed between
The Pharmacy Institution offering the M. Pharm (Medical Devices) programme, and the Research
Centre / Industry / Hospital / Institute where appropriate facilities for carrying out the research
project, as prescribed under the M. Pharm (Medical Devices) programme are available.

The MoU must be executed in line with the prescribed format approved by the Pharmacy Council
of India (PCI), as specified in Annexure I-MD. No student shall undertake dissertation work
outside the parent institution without an approved MoU. If the institute enters into more than one
MoU, the summary of each MoU should be provided in a tabular format as follows.

MoU Summary Format

S. Name of Total No of Students Name of Contact Details
No. | Industry/ permitted for Dissertation Contact Person from Industry/
institute work institute

24. Award of Ranks

Ranks and Medals shall be awarded on the basis of the final CGPA. However, candidates who
fail in one or more courses during the M. Pharm program shall not be eligible for the award of
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ranks. Moreover, the candidates should have completed the M. Pharm program in a minimum
prescribed number of years (two years) for the award of Ranks.

25. Award of degree

Candidates who fulfill the requirements mentioned above shall be eligible for the award of a
degree during the ensuing convocation.

26. Duration for completion of the program of study

The duration for the completion of the program shall be fixed as double the actual duration of the
program, and the students have to pass within the said period; they have to get a fresh Registration.

27. Revaluation / Retotalling of answer papers

There is no provision for revaluation of the answer papers in any examination. However, the
candidates can apply for retotalling by paying the prescribed fee.

28. Re-admission after a break in study

A candidate who seeks re-admission to the program after a break in study has to get approval
from the university by paying a condonation fee.
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PHARMACEUTICS(MPH)
MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES
(MPH 101T)
Scope

This subject deals with various advanced analytical instrumental techniques for
identification, characterization and quantification of drugs. Instruments dealt are
NMR, Mass spectrometer, IR, HPLC, GC etc.

Objectives
After completion of course student is able to know,
=  Chemicals and Excipients
=  The analysis of various drugs in single and combination dosage forms
=  Theoretical and practical skills of the instruments

THEORY 60 HOURS
1. a. UV-Visible spectroscopy: Introduction, Theory, Laws, 11
Instrumentation associated with UV-Visible spectroscopy, Hrs
Choice of solvents and solvent effect and Applications of UV-
Visible spectroscopy.

b. IR spectroscopy: Theory, Modes of Molecular vibrations, Sample
handling, Instrumentation of Dispersive and Fourier -
Transform IR Spectrometer, Factors affecting vibrational
frequencies and Applications of IR spectroscopy

¢. Spectroflourimetry: Theory of Fluorescence, Factors affecting
fluorescence, Quenchers, Instrumentation and Applications
of fluorescence spectrophotometer.

d. Flame emission spectroscopy and Atomic absorption
spectroscopy: Principle, Instrumentation, Interferences and

Applications.
2 NMR spectroscopy: Quantum numbers and their role in NMR, 1

Principle, Instrumentation, Solvent requirement in NMR, Hrs
Relaxation process, NMR signals in various compounds,
Chemical shift, Factors influencing chemical shift, Spin-Spin
coupling, Coupling constant, Nuclear magnetic double resonance,

Brief outline of principles of FT-NMR and 13C NMR. Applications

of NMR spectroscopy.
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3 Mass Spectroscopy: Principle, Theory, Instrumentation of Mass 11
Spectroscopy, Different types of ionization like electron impact, Hrs
chemical, field, FAB and MALDI, APCI, ESI, APPI Analyzers of
Quadrupole and Time of Flight, Mass fragmentation and its rules,
Meta stable ions, Isotopic peaks and Applications of Mass
spectroscopy

4 Chromatography:  Principle, apparatus, instrumentation, 1
chromatographic parameters, factors affecting resolution and Hrs
applications of the following:

a) Paper chromatography b) Thin Layer chromatography
¢) lon exchange chromatography d) Column chromatography
e) Gas chromatography f) High Performance Liquid

chromatography
g) Affinity chromatography

5 a. Electrophoresis:  Principle, Instrumentation, Working 11
conditions, factors affecting separation and applications of the Hrs

following:
a) Paper electrophoresis b) Gel electrophoresis ¢) Capillary

electrophoresis d) Zone electrophoresis e) Moving boundary
electrophoresis f) Iso electric focusing
b. X ray Crystallography: Production of X rays, Different X ray
diffraction methods, Bragg's law, Rotating crystal technique, X
ray powder technique, Types of crystals and applications of X-
ray diffraction. 5 Hrs
6 Immunological assays : RIA (Radio immuno assay), ELISA,
Bioluminescence assays.
REFERENCES

1. Spectrometric Identification of Organic compounds - Robert M Silverstein, Sixth
edition, John Wiley & Sons, 2004.

2. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler, Timothy
A. Nieman, 5th edition, Eastern press, Bangalore, 1998.

3. Instrumental methods of analysis - Willards, 7th edition, CBS publishers.

4. Practical Pharmaceutical Chemistry - Beckett and Stenlake, Vol Il, 4th edition,
CBS Publishers, New Delhi, 1997.

5. Organic Spectroscopy - William Kemp, 3rd edition, ELBS, 1991.

6. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi, 3rd Edition,
CBS Publishers, New Delhi, 1997.

7. Pharmaceutical Analysis- Modern methods - Part B - J W Munson, Volume 11,
Marcel Dekker Series
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DRUG DELIVERY SYSTEMS
(MPH 102T)
SCOPE

This course is designed to impart knowledge on the area of advances in novel
drug delivery systems.
OBJECTIVES
Upon completion of the course, student shall be able to understand
o The various approaches for development of novel drug delivery
systems.
o The criteria for selection of drugs and polymers for the development of
delivering system
o The formulation and evaluation of Novel drug delivery systems..

THEORY 60 Hrs

1. Sustained Release(SR) and Controlled Release (CR) formulations: 10
Introduction & basic concepts, advantages/ disadvantages, Hrs
factors influencing, Physicochemical & biological approaches for
SR/CR formulation, Mechanism of Drug Delivery from SR/CR
formulation. Polymers: introduction, definition, classification,
properties and application Dosage Forms for Personalized
Medicine: Introduction, Definition,
Pharmacogenetics, Categories of Patients for Personalized
Medicines: Customized drug delivery systems, Bioelectronic
Medicines, 3D printing of pharmaceuticals, Telepharmacy.

2 Rate Controlled Drug Delivery Systems: Principles & Fundamentals, 10
Types, Activation; Modulated Drug Delivery Hrs
Systems;Mechanically activated, pH activated, Enzyme activated,
and Osmotic activated Drug Delivery Systems Feedback
regulated Drug Delivery Systems; Principles & Fundamentals.

3 Gastro-Retentive Drug Delivery Systems: Principle, concepts 10
advantages and disadvantages, Modulation of Gl transit time Hrs
approaches to extend Gl transit. Buccal Drug Delivery Systems:
Principle of muco adhesion, advantages and disadvantages,
Mechanism of drug permeation, Methods of formulation and

its evaluations.
4 Occular Drug Delivery Systems: Barriers of drug permeation, 06

Methods to overcome barriers. Hrs
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5  Transdermal Drug Delivery Systems: Structure of skin and barriers, 10
Penetration enhancers, Transdermal Drug Delivery Systems, Hrs
Formulation and evaluation.

6 Protein and Peptide Delivery: Barriers for protein delivery. E'S

rs

Formulation and Evaluation of delivery systems of proteins and
other macromolecules.

7  Vaccine delivery systems: Vaccines, uptake of antigens, single 06

shot vaccines, mucosal and transdermal delivery of vaccines. Hrs
REFERENCES
1. Y W. Chien, Novel Drug Delivery Systems, 2nd edition, revised and
expanded,

Marcel Dekker, Inc., New York, 1992.
2. Robinson, J. R., Lee V. H. L, Controlled Drug Delivery Systems, Marcel
Dekker,Inc., New York, 1992.
3. Encyclopedia of controlled delivery, Editor- Edith Mathiowitz, Published by
Wileylnterscience Publication, John Wiley and Sons, Inc, New York!
Chichester/Weinheim
4.N.K. Jain, Controlled and Novel Drug Delivery, CBS Publishers & Distributors,
New Delhi, First edition 1997 (reprint in 2001).
5. S.P.Vyas and R.K.Khar, Controlled Drug Delivery - concepts and advances,
Vallabh Prakashan, New Delhi, First edition 2002

JOURNALS
1. Indian Journal of Pharmaceutical Sciences (IPA)
2. Indian drugs (IDMA)
3. Journal of controlled release (Elsevier Sciences) desirable
4. Drug Development and Industrial Pharmacy (Marcel & Decker) desirable
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MODERN PHARMACEUTICS
(MPH 103T)
Scope
Course designed to impart advanced knowledge and skills required to learn
various aspects and concepts at pharmaceutical industries

Objectives

Upon completion of the course, student shall be able to understand
=  The elements of preformulation studies.
= The Active Pharmaceutical Ingredients and Generic drug Product

development
= Industrial Management and GMP Considerations.
=  Optimization Techniques & Pilot Plant Scale Up Techniques
= Stability Testing, sterilization process & packaging of dosage forms.

THEORY 60 HRS

1. a.Preformation Concepts — Drug Excipient interactions - different 10
methods, kinetics of stability, Stability testing. Theories of Hrs
dispersion and pharmaceutical Dispersion (Emulsion and
Suspension, SMEDDS) preparation and stability Large and small
volume parental - physiological and formulation consideration,
Manufacturing and evaluation.

b. Optimization techniques in Pharmaceutical Formulation: Concept 10
and parameters of optimization, Optimization techniques in Hrs
pharmaceutical formulation and processing. Statistical design,
Response surface method, Contour designs, Factorial designs

and application in formulation

2 Validation : Introduction to Pharmaceutical Validation, Scope & 10
merits of Validation, Validation and calibration of Master plan, Hrs
ICH & WHO guidelines for calibration and validation of
equipments, Validation of specific dosage form, Types of
validation. Government regulation, Manufacturing Process Model,
URS, DQ, IQ, 0Q & P.Q. of facilities.

3  ¢GMP & Industrial Management: Objectives and policies of 10
current good manufacturing practices, layout of buildings, Hrs
services, equipments and their maintenance Production
management: Production organization, , materials management,
handling and transportation, inventory management and control,
production and planning control, Sales forecasting, budget and
cost control, industrial and personal relationship. Concept of Total
Quality Management.
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4

Compression and compaction: Physics of tablet compression, 10
compression, consolidation, effect of friction, distribution of Hrs
forces, compaction profiles. Solubility.
Study of consolidation parameters; Diffusion parameters, I]-|?s
Dissolution parameters and Pharmacokinetic parameters, Heckel
plots, Similarity factors - f2 and f1, Higuchi and Peppas plot,
Linearity Concept of significance, Standard deviation , Chi square
test, students T-test , ANOVA test.

REFERENCES

1. Theory and Practice of Industrial Pharmacy By Lachmann and Libermann

2. Pharmaceutical dosage forms: Tablets Vol. 1-3 by Leon Lachmann.

3. Pharmaceutical Dosage forms: Disperse systems, Vol, 1-2; By Leon
Lachmann.

4. Pharmaceutical Dosage forms: Parenteral medications Vol. 1-2; By Leon
Lachmann.

5. Modern Pharmaceutics; By Gillbert and S. Banker.

6. Remington’s Pharmaceutical Sciences.

7. Advances in Pharmaceutical Sciences Vol. 1-5; By H.S. Bean & A.H.
Beckett.

8. Physical Pharmacy; By Alfred martin

9. Bentley’s Textbook of Pharmaceutics - by Rawlins.

10. Good manufacturing practices for Pharmaceuticals: A plan for total quality
control, Second edition; By Sidney H. Willig.

11. Quality Assurance Guide; By Organization of Pharmaceutical producers of
India.

12.Drug formulation manual; By D.P.S. Kohli and D.H.Shah. Eastern
publishers, New Delhi.

13. How to practice GMPs; By P.P.Sharma. Vandhana Publications, Agra.

14. Pharmaceutical Process Validation; By Fra. R. Berry and Robert A. Nash.

15. Pharmaceutical Preformulations; By J.J. Wells.

16. Applied production and operations management; By Evans, Anderson,
Sweeney and Williams.

17. Encyclopaedia of Pharmaceutical technology, Vol I - III.
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REGULATORY AFFAIRS
(MPH 104T)
Scope

Course designed to impart advanced knowledge and skills required to learn the
concept of generic drug and their development, various regulatory filings in
different countries, different phases of clinical trials and submitting regulatory
documents : filing process of IND, NDA and ANDA

=  Toknow the approval process of

= To know the chemistry, manufacturing controls and their regulatory

importance
= Tolearn the documentation requirements for

= Tolearn the importance and
Objectives:
Upon completion of the course, itis expected that the students will be able to
understand

= The Concepts of innovator and generic drugs, drug development
process

= The Regulatory guidance’s and guidelines for filing and approval
process

= Preparation of Dossiers and their submission to regulatory agencies in
different countries

=  Post approval regulatory requirements for actives and drug products

= Submission of global documents in CTD/ eCTD formats

=  Clinical trials requirements for approvals for conducting clinical trials

= Pharmacovigilence and process of monitoring in clinical trials.

THEORY 60 Hrs

1. a. Documentation in Pharmaceutical industry: Master formula 12
record, DMF (Drug Master File), distribution records. Generic Hrs
drugs product development Introduction , Hatch-Waxman act
and amendments, CFR (CODE OF FEDERAL REGULATION)
,drug product performance, in-vitro, ANDA regulatory approval
process, NDA approval process, BE and drug product assessment,
in -vivo, scale up process approval changes, post marketing

surveillance, outsourcing BA and BE to CRO.
b. Regulatory requirement for product approval: API,

biologics, novel, therapies obtaining NDA, ANDA for generic
drugs ways and means of US registration for foreign drugs
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2 CMC, post approval regulatory affairs. Regulation for combination 12
products and medical devices.CTD and ECTD format, industry Hrs
and FDA liaison. ICH - Guidelines of ICH-Q, S E, M. Regulatory
requirements of EU, MHRA, TGA and ROW countries.

3 Non clinical drug development: Global submission of IND, NDA,
ANDA. Investigation of medicinal products dossier, dossier (IMPD)
and investigator brochure (IB).

4 Clinical trials: Developing clinical trial protocols. Institutional 12
review board/ independent ethics committee Formulation and Hrs
working procedures informed Consent process and procedures.
HIPAA- new, requirement to clinical study process,
pharmacovigilance safety monitoring in clinical trials.

12
Hrs

REFERENCES

1. Generic Drug Product Development, Solid Oral Dosage forms, Leon Shargel
and IsaderKaufer,Marcel Dekker series, Vol.143

2. The Pharmaceutical Regulatory Process, Second Edition Edited by Ira R.
Berry and Robert P.Martin, Drugs and the Pharmaceutical Sciences,Vol.185,
Informa Health care Publishers.

3. New Drug Approval Process: Accelerating Global Registrations By Richard A
Guarino, MD,5th edition, Drugs and the Pharmaceutical Sciences,Vol.190.

4. Guidebook for drug regulatory submissions / Sandy Weinberg. By John Wiley
& Sons.Inc.

5. FDA regulatory affairs: a guide for prescription drugs, medical devices, and

biologics/edited By Douglas J. Pisano, David Mantus.

Clinical Trials and Human Research: A Practical Guide to Regulatory

Compliance By Fay A.Rozovsky and Rodney K. Adams
www.ich.org/

www.fda.gov/
europa.eu/index_en.htm
0 https://www.tga.gov.au/tga-basics

o

S©eN


http://www.ich.org/
http://www.fda.gov/
https://www.tga.gov.au/tga-basics
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Se®NOVI AW

0.

11.
12.
13.
14.
15.
16.
17.
18.

PHARMACEUTICS PRACTICALS - |
(MPH 105P)

. Analysis of pharmacopoeial compounds and their formulations by UV Vis

spectrophotometer

Simultaneous estimation of multi component containing formulations by UV
spectrophotometry

Experiments based on HPLC

Experiments based on Gas Chromatography

Estimation of riboflavin/quinine sulphate by fluorimetry

Estimation of sodium/potassium by flame photometry

To perform In-vitro dissolution profile of CR/ SR marketed formulation
Formulation and evaluation of sustained release matrix tablets

Formulation and evaluation osmotically controlled DDS

Preparation and evaluation of Floating DDS- hydro dynamically balanced
DDS

Formulation and evaluation of Muco adhesive tablets.

Formulation and evaluation of trans dermal patches.

To carry out preformulation studies of tablets.

To study the effect of compressional force on tablets disintegration time.

To study Micromeritic properties of powders and granulation.

To study the effect of particle size on dissolution of a tablet.

To study the effect of binders on dissolution of a tablet.

To plot Heckal plot, Higuchi and peppas plot and determine similarity
factors.
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MOLECULAR PHARMACEUTICS (NANO TECHNOLOGY &
TARGETED DDS) (NTDS)
(MPH 201T)
Scope

This course is designed to impart knowledge on the area of advances in novel
drug delivery systems.

Objectives
Upon completion of the course student shall be able to understand

= The various approaches for development of novel drug delivery
systems.

= The criteria for selection of drugs and polymers for the development of
NTDS

=  The formulation and evaluation of novel drug delivery systems.

THEORY 60 Hrs

1. Targeted Drug Delivery Systems: Concepts, Events and biological 12
process involved in drug targeting. Tumor targeting and Brain Hrs
specific delivery.

2 Targeting Methods: introduction preparation and evaluation. 12
Nano Particles & Liposomes: Types, preparation and evaluation. Hrs

3 Micro Capsules / Micro Spheres: Types, preparation and 12
evaluation , Monoclonal Antibodies ; preparation and application, Hrs
preparation and application of Niosomes, Aquasomes,
Phytosomes, Electrosomes.

4 pulmonary Drug Delivery Systems : Aerosols, propellents, 12
ContainersTypes, preparation and evaluation, Intra Nasal Route  Hrs
Delivery systems; Types, preparation and evaluation.

5 Nucleic acid based therapeutic delivery system : Gene therapy, 12
introduction (ex-vivo & in-vivo gene therapy). Potential target Hrs
diseases for gene therapy (inherited disorder and cancer). Gene
expression systems (viral and nonviral gene transfer). Liposomal
gene delivery systems.

Biodistribution and Pharmacokinetics. knowledge of therapeutic
antisense molecules and aptamers as drugs of future.
REFERENCES

1. 'Y W. Chien, Novel Drug Delivery Systems, 2nd edition, revised and
expanded,Marcel Dekker, Inc., New York, 1992.

2. S.P.Vyas and R.K.Khar, Controlled Drug Delivery - concepts and
advances, VallabhPrakashan, New Delhi, First edition 2002.

3. N.K. Jain, Controlled and Novel Drug Delivery, CBS Publishers &
Distributors, NewDelhi, First edition 1997 (reprint in 2001).
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ADVANCED BIOPHARMACEUTICS & PHARMACOKINETICS

(MPH 202T)
Scope

This course is designed to impart knowledge and skills necessary for dose
calculations, dose adjustments and to apply biopharmaceutics theories in
practical problem solving. Basic theoretical discussions of the principles of
biopharmaceutics and pharmacokinetics are provided to help the students’ to
clarify the concepts.

Objectives

Upon completion of this course it is expected that students will be able

understand,

The basic concepts in biopharmaceutics and pharmacokinetics.

= The use raw data and derive the pharmacokinetic models and
parameters the best describe the process of drug absorption,
distribution, metabolism and elimination.

= The critical evaluation of biopharmaceutic studies involving drug
product equivalency.

= The design and evaluation of dosage regimens of the drugs using
pharmacokinetic and biopharmaceutic parameters.

= The potential clinical pharmacokinetic problems and application of
basics of pharmacokinetic

THEORY 60 Hrs

1. Drug Absorption from the Gastrointestinal Tract: Gastrointestinal 12
tract, Mechanism of drug absorption, Factors affecting drug Hrs
absorption, pH-partition theory of drug absorption. Formuulation
and physicochemical factors: Dissolution rate, Dissolution
process, Noyes-Whitney equation and drug dissolution,
Factors affecting the dissolution rate. Gastrointestinal absorption:
role of the dosage form: Solution (elixir, syrup and solution) as
a dosage form ,Suspension as a dosage form, Capsule as a
dosage form, Tablet as a dosage form ,Dissolution methods
,Formulation and processing factors, Correlation of in vivo data
with in vitro dissolution data.Transport model: Permeability-
Solubility-Charge State and the pH Partition Hypothesis,
Properties of the Gastrointestinal Tract (GIT), pH Microclimate
Intracellular pH Environment, Tight-Junction Complex.
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2

Biopharmaceutic  considerations in  drug product design and
In Vitro Drug Product Performance: Introduction, biopharmaceutic
factors affecting drug bioavailability, rate-limiting steps in drug
absorption, physicochemical nature of the drug formulation
factors affecting drug product performance, in vitro: dissolution
and drug release testing, compendial methods of dissolution,
alternative methods of dissolution testing,meeting dissolution
requirements,problems  of  variable control in  dissolution
testingperformance of drug products. In vitro-in vivo correlation,
dissolution  profile comparisons, drug product
stability,considerations in the design of a drug product.

Pharmacokinetics: Basic considerations, pharmacokinetic models,
compartment modeling: one compartment model- IV bolus, IV
infusion,  extra-vascular.  Multi  compartment  model:two
compartment - model in brief, non-linear pharmacokinetics: cause
of non-linearity, Michaelis - Menten equation, estimation of kmax
and vmax. Drug interactions: introduction, the effect of protein-
binding interactions,the effect of tissue-binding
interactions,cytochrome p450-based drug interactions,drug

interactions linked to transporters.
Drug Product Performance, In Vivo: Bioavailability and

Bioequivalence: drug product performance, purpose of
bioavailability studies, relative and absolute availability. methods
for assessing bioavailability, bioequivalence studies, design and
evaluation of bioequivalence studies, study designs, crossover
study designs, evaluation of the data, bioequivalence example,
study submission and drug review process. biopharmaceutics
classification system, methods. Permeability: In-vitro, in-situ and
In-vivo  methods.generic  biologics  (biosimilar  drug
products),clinical significance of bioequivalence studies, special
concerns in bioavailability and bioequivalence studies, generic
substitution.

Application of Pharmacokinetics: Modified-Release Drug
Products, Targeted Drug Delivery Systems and Biotechnological
Products. Introduction to Pharmacokinetics and
pharmacodynamic, drug interactions. Pharmacokinetics and
pharmacodynamics of biotechnology drugs. Introduction, Proteins
and peptides, Monoclonal antibodies, Oligonucleotides, Vaccines
(immunotherapy), Gene therapies.

12
Hrs

12
Hrs

12
Hrs

12
Hrs
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REFERENCES

1. Biopharmaceutics and Clinical Pharmacokinetics by Milo Gibaldi, 4th
edition,Philadelphia, Lea and Febiger, 1991

2. Biopharmaceutics and Pharmacokinetics, A. Treatise, D .M. Brahmankar
and Sunil B. Jaiswal., VallabPrakashan, Pitampura, Delhi

3. Applied Biopharmaceutics and Pharmacokinetics by Shargel. Land
YuABC, 2ndedition, Connecticut Appleton Century Crofts, 1985

4. Textbook of Biopharmaceutics and Pharmacokinetics, Dr. Shobha Rani R.
Hiremath,Prism Book

5. Pharmacokinetics by Milo Gibaldi and D. Perrier, 2nd edition, Marcel
Dekker Inc.,New York, 1982

6. Current Concepts in Pharmaceutical Sciences: Biopharmaceutics,
Swarbrick. J, Leaand Febiger, Philadelphia, 1970

7. Clinical Pharmacokinetics, Concepts and Applications 3rd edition by
MalcolmRowland and Thom~ N. Tozer, Lea and Febiger, Philadelphia,
1995

8. Dissolution, Bioavailability and Bioequivalence, Abdou. H.M, Mack
PublishingCompany, Pennsylvania 1989

9. Biopharmaceutics and Clinical Pharmacokinetics, An Introduction, 4th
edition,revised and expande by Robert. E. Notari, Marcel Dekker Inc, New
York and Basel,1987.

10. Biopharmaceutics and Relevant Pharmacokinetics by John. G Wagner and
M.Pemarowski, 1st edition, Drug Intelligence Publications, Hamilton,
lllinois, 1971.

11.Encyclopedia of Pharmaceutical Technology, Vol 13, James Swarbrick,
James. G.Boylan, Marcel Dekker Inc, New York, 1996.

12.Basic Pharmacokinetics,1 st edition,Sunil S JambhekarandPhilip J
Breen,pharmaceutical press, RPS Publishing,2009.

13. Absorption and Drug Development- Solubility, Permeability, and Charge
State, Alex Avdeef, John Wiley & Sons, Inc,2003.
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COMPUTER AIDED DRUG DEVELOPMENT
(MPH 203T)
Scope

This course is designed to impart knowledge and skills necessary for computer
Applications in pharmaceutical research and development who want to
understand the application of computers across the entire drug research and
development process. Basic theoretical discussions of the principles of more
integrated and coherent use of computerized information (informatics) in the
drug development process are provided to help the students to clarify the
concepts.

Objectives
Upon completion of this course it is expected that students will be able to
understand,
=  History of Computers in Pharmaceutical Research and Development
=  Computational Modeling of Drug Disposition
=  Computers in Preclinical Development
=  Optimization Techniques in Pharmaceutical Formulation
=  Computers in Market Analysis
=  Computers in Clinical Development
- Artificial Intelligence (Al) and Robotics
=  Computational fluid dynamics(CFD)

THEORY 60 Hrs

1. a. Computers in  Pharmaceutical ~Research  and Development: 12
A General Overview: History of Computers in Pharmaceutical Hrs
Research and Development. Statistical modeling in
Pharmaceutical research and development: Descriptive versus
Mechanistic Modeling, Statistical Parameters, Estimation,
Confidence Regions, Nonlinearity at the Optimum, Sensitivity

Analysis, Optimal Design, Population Modeling
b. Quality-by-Design In  Pharmaceutical Development:

Introduction, ICH Q8 guideline, Regulatory and industry views on
QbD, Scientifically based QbD - examples of application.

2 Computational Modeling Of Drug Disposition: Introduction 12
,Modeling Techniques: Drug Absorption, Solubility, Intestinal Hrs
Permeation, Drug Distribution ,Drug Excretion, Active Transport;
P-gp, BCRP, Nucleoside Transporters, hPEPT1, ASBT, OCT,
OATP, BBB-Choline Transporter.
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Computer-aided formulation development:: Concept of 12
optimization, Optimization parameters, Factorial design, Hrs
Optimization technology & Screening design. Computers in
Pharmaceutical Formulation: Development of pharmaceutical
emulsions, microemulsion drug carriers Legal Protection of
Innovative Uses of Computers in R&D, The Ethics of Computing
in Pharmaceutical Research, Computers in Market analysis 12

a. Computer-aided biopharmaceutical characterization:
Gastrointestinal absorption simulation. Introduction, Theoretical Hrs
background, Model construction, Parameter sensitivity analysis,
Virtual trial, Fed vs. fasted state, In vitro dissolution and in vitro-

in vivo correlation, Biowaiver considerations
b. Computer  Simulations in  Pharmacokinetics and

Pharmacodynamics: Introduction, Computer Simulation: Whole
Organism, Isolated Tissues, Organs, Cell, Proteins and Genes.
c. Computers in Clinical Development: Clinical Data Collection

and Management, Regulation of Computer Systems
Atrtificial Intelligence (Al), Robotics and Computational fluid dynamics: 12

General overview, Pharmaceutical Automation, Hrs
Pharmaceutical applications, Advantages and Disadvantages.
Current Challenges and Future Directions.

REFERENCES

1. Computer Applications in Pharmaceutical Research and Development,
Sean Ekins, 2006, John Wiley & Sons.

2. Computer-Aided Applications in Pharmaceutical Technology, 1st Edition,
Jelena Djuris, Woodhead Publishing

3. Encyclopedia of Pharmaceutical Technology, Vol 13, James Swarbrick,
James. G.Boylan, Marcel Dekker Inc, New York, 1996.
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COSMETICS AND COSMECEUTICALS
(MPH 204T)
Scope
This course is designed to impart knowledge and skills necessary
forthefundamental need for cosmetic and cosmeceutical products.

Objectives
Upon completion of the course, the students shall be able to understand
= Keyingredients used in cosmetics and cosmeceuticals.
Key building blocks for various formulations.
Current technologies in the market

= Various key ingredients and basic science to develop cosmetics and
cosmeceuticals

= Scientific knowledge to develop cosmetics and cosmeceuticals with
desired Safety, stability, and efficacy.

THEORY 60 Hrs

1. Cosmetics — Regulatory : Definition of cosmetic products as per 12
Indian regulation. Indian regulatory requirements for labeling of Hrs
cosmetics Regulatory provisions relating to import of cosmetics.,
Misbranded and spurious cosmetics. Regulatory provisions
relating to manufacture of cosmetics - Conditions for obtaining
license, prohibition of manufacture and sale of certain cosmetics,
loan license, offences and penalties.

2 Cosmetics - Biological aspects : Structure of skin relating to 12
problems like dry skin, acne, pigmentation, prickly heat, wrinkles ~ Hrs
and body odor. Structure of hair and hair growth cycle. Common
problems associated with oral cavity. Cleansing and care needs
for face, eye lids, lips, hands, feet, nail, scalp, neck, body and

under-arm.
3 Formulation Building blocks: Building blocks for different product 12
formulations of  cosmetics/cosmeceuticals.  Surfactants - Hrs

Classification and application. Emollients, rheological additives:
classification and application. Antimicrobial used as preservatives,
their merits and demerits. Factors affecting microbial preservative
efficacy. Building blocks for formulation of a moisturizing cream,
vanishing cream, cold cream, shampoo and toothpaste. Soaps

and syndetbars.
Perfumes; Classification of perfumes. Perfume ingredients listed

as allergens in EU regulation.
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Controversial ingredients: Parabens, formaldehyde liberators,
dioxane.

Design of cosmeceutical products: Sun protection, sunscreens 12
classification and regulatory aspects. Addressing dry skin, acne, Hrs
sun-protection, pigmentation, prickly heat, wrinkles, body odor.,
dandruff, dental cavities, bleeding gums, mouth odor and
sensitive teeth through cosmeceutical formulations.

Herbal Cosmetics : Herbal ingredients used in Hair care, skin 12
care and oral care. Review of guidelines for herbal cosmetics by Hrs
private bodies like cosmos with respect to preservatives,
emollients, foaming agents, emulsifiers and rheology modifiers.
Challenges in formulating herbal cosmetics.

REFERENCES

1.
2.
3.

Harry’s Cosmeticology. 8th edition.
Poucher’sperfumecosmeticsandSoaps,10th edition.

Cosmetics - Formulation, Manufacture and quality control, PP.Sharma,4th
edition

. Handbook of cosmetic science and Technology A.O.Barel, M.Paye and

H.l. Maibach. 3 rdedition

. Cosmetic and Toiletries recent suppliers catalogue.
. CTFA directory.
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7.
8.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

PHARMACEUTICS PRACTICALS - II
(MPH 205P)

. To study the effect of temperature change , non solvent addition,

incompatible polymer addition in microcapsules preparation
Preparation and evaluation of Alginate beads

Formulation and evaluation of gelatin /albumin microspheres

Formulation and evaluation of liposomes/niosomes

Formulation and evaluation of spherules

Improvement of dissolution characteristics of slightly soluble drug by Solid
dispersion technique.

Comparison of dissolution of two different marketed products /brands
Protein binding studies of a highly protein bound drug & poorly protein
bound drug

Bioavailability studies of Paracetamol in animals.

Pharmacokinetic and IVIVC data analysis by WinnolineR software

In vitro cell studies for permeability and metabolism

DoE Using Design Expert® Software

Formulation data analysis Using Design Expert® Software
Quality-by-Design in Pharmaceutical Development

Computer Simulations in Pharmacokinetics and Pharmacodynamics
Computational Modeling Of Drug Disposition

To develop Clinical Data Collection manual

To carry out Sensitivity Analysis, and Population Modeling.

Development and evaluation of Creams

Development and evaluation of Shampoo and Toothpaste base

21.Toincorporate herbal and chemical actives to develop products
22.To address Dry skin, acne, blemish, Wrinkles, bleeding gums and

dandruff
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INDUSTRIALPHARMACY(MIP)
MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES

(MIP 101T)

Scope
This subject deals with various advanced analytical instrumental techniques for
identification, characterization and quantification of drugs. Instruments dealt are
NMR, Mass spectrometer, IR, HPLC, GC etc.

Objectives
After completion of course student is able to know,
=  The analysis of various drugs in single and combination dosage forms
=  Theoretical and practical skills of the instruments

THEORY 60 HOURS

1. UV-Visible spectroscopy: Introduction, Theory, Laws, 11
Instrumentation associated with UV-Visible spectroscopy, Choice of Hrs
solvents and solvent effect and Applications of UV-Visible
spectroscopy.

IR spectroscopy: Theory, Modes of Molecular vibrations, Sample
handling, Instrumentation of Dispersive and Fourier - Transform IR
Spectrometer, Factors affecting vibrational frequencies and
Applications of IR spectroscopy

Spectroflourimetry: Theory of Fluorescence, Factors affecting
fluorescence, Quenchers, Instrumentation and Applications of
fluorescence spectrophotometer.

Flame emission spectroscopy and Atomic absorption spectroscopy:
Principle, Instrumentation, Interferences and Applications.

2 NMR spectroscopy: Quantum numbers and their role in NMR, 11
Principle, Instrumentation, Solvent requirement in NMR, Hrs
Relaxation process, NMR signals in various compounds,
Chemical shift, Factors influencing chemical shift, Spin-Spin
coupling, Coupling constant, Nuclear magnetic double resonance,
Brief outline of principles of FT-NMR and 13C NMR. Applications
of NMR spectroscopy.
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11

Mass Spectroscopy: Principle, Theory, Instrumentation of Mass H
rs

Spectroscopy, Different types of ionization like electron impact,
chemical, field, FAB and MALDI, APCI, ESI, APPI Analyzers of
Quadrupole and Time of Flight, Mass fragmentation and its rules,
Meta stable ions, Isotopic peaks and Applications of Mass
spectroscopy

Chromatography: ~ Principle, apparatus, instrumentation, 11
chromatographic parameters, factors affecting resolution and Hrs
applications of the following:

a) Paper chromatography b) Thin Layer chromatography

¢) lon exchange chromatography d) Column chromatography

e) Gas chromatography f) High Performance Liquid
chromatography

g) Affinity chromatography

Electrophoresis: Principle, Instrumentation, Working conditions, 11
factors affecting separation and applications of the following: Hrs
a) Paper electrophoresis b) Gel electrophoresis c) Capillary
electrophoresis d) Zone electrophoresis e) Moving boundary
electrophoresis f) Iso electric focusing

X ray Crystallography: Production of X rays, Different X ray
methods, Bragg‘s law, Rotating crystal technique, X ray powder
technique, Types of crystals and applications of X-ray diffraction.

Immunological Assays: Radioimmunology assay (RIA), ELISA 5 Hrs
(Theory & practical) and knowledge on Bioluminescence assays.

REFERENCES

1.

Hwo N

[e2) %, ]

Spectrometric Identification of Organic compounds - Robert M Silverstein,
6" edition, John Wiley & Sons, 2004.

Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler,
Timothy A. Nieman, 5th edition, Eastern press, Bangalore, 1998.
Instrumental methods of analysis - Willards, 7th edition, CBS publishers.
Practical Pharmaceutical Chemistry - Beckett and Stenlake, Vol II, 4t
edition, CBS Publishers, New Delhi, 1997.

Organic Spectroscopy - William Kemp, 3 edition, ELBS, 1991.
Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi,
3" Edition, CBS Publishers, New Delhi, 1997.

. Pharmaceutical Analysis- Modern methods - Part B - J W Munson,

Volume 11, Marcel Dekker Series
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PHARMACEUTICAL FORMULATION DEVELOPMENT
(MIP 102T)

Scope

This course is designed to impart knowledge and skills necessary to train the
students on par with the routine of Industrial activities in R&D and F&D.

Objectives
On completion of this course it is expected that students will be able to
understand-
=  The scheduled activities in a Pharmaceutical firm.
= The pre formulation studies of pilot batches of pharmaceutical industry.
=  The significance of dissolution and product stability

THEORY 60 Hrs

1. Preformulation Studies: Molecular optimization of APIs (drug 12
substances), crystal morphology and variations, powder flow, Hrs
structure modification, drug-excipient compatibility studies,
methods of determination.

2 Formulation Additives: Study of different formulation additives, 12
factors influencing their incorporation, role of formulation Hrs
development and processing, new developments in excipient
science. Design of experiments - factorial design for product and
process development.

3 Solubility: Importance, experimental determination, phase- 12
solubility analysis, pH-solubility profile, solubility techniques to Hrs
improve solubility and utilization of analytical methods -
cosolvency, salt formation, complexation, solid dispersion,
micellar solubilization and hydrotropy.

4 Dissolution: Theories, mechanisms of dissolution, in-vitro 12
dissolution testing models - sink and non-sink. Factors Hrs
influencing dissolution and intrinsic dissolution studies.
Dissolution test apparatus - designs, dissolution testing for
conventional and controlled release products. Data handling and
correction factor. Biorelevent media, in-vitro and in-vivo
correlations, levels of correlations.
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Product Stability: Degradation kinetics, mechanisms, stability 12
testing of drugs and pharmaceuticals, factors influencing-media Hrs
effects and pH effects, accelerated stability studies, interpretation

of kinetic data (API & tablets). Solid state stability and shelf life
assignment. Stability protocols, reports and ICH guidelines.

REFERENCES

1. Lachman L, Lleberman HA, Kanig JL. The Theory and Practice Of
Industrial Pharmacy, 3 ed Varghese Publishers, Mumbai 1991.

th

2. Sinko PJ. Martin's physical pharmacy and pharmaceutical sciences, 5
ed., B.l. Publications Pvt. Ltd, Noida, 2006.

3. Lieberman HA, LachmanL SchwartzJB Pharmaceutical dosage forms:
tablets Vol. I-1I, 2 ed CBS Publishers & distributors, New Delhi, 2005.

4, Conners KA. A Text book of pharmaceutical analysi Wells JI.
Pharmaceutical preformulation: The physicochemical properties of drug
substances. Ellis Horwood Ltd., England, 1998.

5. Yalkowsky SH. Techniques of solubilization of drugs. Vol-12. Marcel
Dekker Inc., New York, 1981

6. Dressman J, Kramer J. Pharmaceutical dissolution testing. Saurah printer
pvt. Ltd., New Delhi,2005. .

7. Sethi PD. Quantitative analysis of drugs in pharmaceutical formulations, 3
ed., CBS publications, New Delhi, 2008. y

8. Carstensen JT, Rhodes CT. Drug stability principles and practices, 3 ed.,
CBS Publishers & distributors, New Delhi, 2005.

9. Yoshioka S, Stella V). Stability of drugs and dosage forms, Springer
(India) Pvt. Ltd., New Delhi, 2006. "

10.Banker GS, Rhodes CT. Modern Pharmaceutics, 4 ed., Marcel Dekker
Inc, New York, 2005.

11.W. Grimm - Stability testing of drug products.

12. Mazzo DJ. International stability testing. Eastern Press Pvt. Ltd.,
Bangalore, 1999. 13. Behckett AH, Stenlake JB. Practical pharmaceutical

t
chemistry, Part | &Il., 4 ed.,CBS Publishers & distributors, New Delhi,
2004.

14. Indian Pharmacopoeia. Controller of Publication. Delhi, 1996.

15. British Pharmacopoeia. British Pharmacopoeia Commission Office,
London, 2008.

16. United States Pharmacopoeia. United States Pharmacopeial Convention,
Inc, USA, 2003.

17. Encyclopaedia of Pharm. Technology, Vol | - lII.

18. Wells J. I. Pharmaceutical Preformulation : The physicochemical

properties of drug substances, Ellis Horwood Ltd. England, 1988.
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NOVEL DRUG DELIVERY SYSTEMS
(MIP 103T)
Scope
This course is designed to impart knowledge and skills necessary to train the
students in the area of novel drug delivery systems.

Objective
On completion of this course it is expected that students will be able to
understand,
= The need, concept, design and evaluation of various customized,
sustained and controlled release dosage forms.

=  Toformulate and evaluate various novel drug delivery systems

THEORY 60 Hrs

1. Concept & Models for NDDS: Classification of rate controlled drug 12
delivery systems (DDS), rate programmed release, activation Hrs
modulated & feedback regulated DDS, effect of system parameters
in controlled drug delivery, computation of desired release rate
and dose for controlled release DDS, pharmacokinetic design
for DDS - intermittent, zero order & first order release.

Carriers for Drug Delivery: Polymers / co-polymers-
introduction, classification, characterization, polymerization
techniques, application in CDDS / NDDS, biodegradable & natural
polymers.

2 Study of Various DDS: Concepts, design, formulation & 12
evaluation of controlled release oral DDS, Mucoadhesive DDS Hrs
(buccal, nasal, pulmonary) Pulsatile, colon specific, liquid
sustained release systems, Ocular delivery systems

3 Transdermal Drug Delivery Systems: Theory, design, formulation 08
& evaluation including iontophoresis and other latest developments Hrs
in skin delivery systems.

4 Sub Micron Cosmeceuticals: Biology, formulation science and 04
evaluation of various cosmetics for skin, hair, nail, eye etc and it’s Hrs
regulatory aspects.
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Targeted Drug Delivery Systems: Importance, concept, biological
process and events involved in drug targeting, design,
formulation & evaluation, methods in drug targeting -
nanoparticles, liposomes, niosomes, pharmacosomes, resealed
erythrocytes, microspheres, magnetic microspheres. Specialized
pharmaceutical emulsions - multiple emulsions, micro-emulsions.

Protein / Peptide Drug Delivery Systems: Concepts, delivery
techniques, formulation, stability testing, causes of protein
destabilization, stabilization methods.

Biotechnology in Drug Delivery Systems: Brief review of major
areas-recombinant DNA technology, monoclonal antibodies, gene
therapy.

New trends for Personalized Medicine: Introduction, Definition,
Pharmacogenetics, Categories of Patients for Personalized
Medicines: Customized drug delivery systems, Bioelectronic
Medicines, 3D printing of pharmaceuticals, Telepharmacy.

12
Hrs

06
Hrs

06
Hrs
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REFERENCES

1.
2.

3.

Novel Drug Delivery System, Y.W. Chein, Vol 50, Marcel Dekker, NY.
Controlled Drug Delivery Systems, Robinson, Vol 29, Marcel Dekker, NY.
Transdermal Controlled Systemic Medications, YW Chein, Vol 31, Marcel
Dekker, NY.

4. Bioadhesive DDS, E. Mathiowitz, Vol 98, Marcel Dekker, NY.

5. Nasal System Drug Delivery, K.S.E. Su, Vol 39, Marcel Dekker, NY.
6. Drug Delivery Devices, Vol 32, P Tyle Marcel Dekker, NY.

7.
8
9

Polymers for Controlled Drug Delivery, P.J. Tarcha, CRC Press.

. Pharmaceutical Biotechnology, Vyas, CBS, Delhi.
. Biotechnology of Industrial Antibiotics, E.J. Vandamme, Marcel Dekker,

NY.

10. Protein Formulation & Delivery, E.J. McNally, Vol 99, Marcel Dekker, NY.
11.Drug Targeting, M.H. Rubinstein, John Wiley, NY.
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INTELLECTUAL PROPERTY RIGHTS
(MIP 104T)

Scope

This course is designed to impart knowledge and skills necessary to train the
students to be on par with the routine of Industrial activities in drug regulatory
affairs

Objectives
On completion of this course it is expected that students will be able to
understand,
=  Assist in Regulatory Audit process.
=  Establish requlatory guidelines for drug and drug products
=  The Regulatory requirements for contract research organization

THEORY 60 Hrs

1. Definition, Need for patenting, Types of Patents, Conditionsto 12 Hrs
be satisfied by an invention to be patentable, Introduction to
patent search. Parts of patents. Filling of patents. The
essential elements of patent; Guidelines for preparation of
laboratory note book, Non-obviousness in Patent.

2 Role of GATT, TRIPS, and WIPO 12 Hrs

3 Brief introduction to Trademark protection and WHO Patents. 12 Hrs
IPR’s and its types, Major bodies regulating Indian
Pharmaceutical sector.

4 Brief introduction to CDSCO. WHO, USFDA, EMEA, TGA, 12 Hrs
MHRA, MCC, ANVISA
5 Regulatory requirements for contract research organization. 12 Hrs

Regulations for Biosimilars.
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REFERENCES :

1. Pharmaceutical Process Validation: By Fra R. Berry and Robert A. Nash, Vol
57, 2nd Edition

2. Applied Production and Operation Management By Evans, Anderson and
Williams

3.GMP for pharmaceuticals Material Management by K.K. Ahuja Published by
CBS publishers

4. 1SO 9000-Norms and explanations

5. GMP for pharmaceuticals- Willing S.H. Marcel and Dekker

INDUSTRIAL PHARMACY PRACTICAL -1

(MIP 105P)
1. Analysis of pharmacopoeial compounds and their formulations by UV Vis
spectrophotometer
2. Simultaneous estimation of multi component containing formulations by UV
spectrophotometry

Experiments based on HPLC / GC

Estimation of riboflavin/quinine sulphate by fluorimetry

Estimation of sodium/potassium by flame photometry

Effect of surfactants on the solubility of drugs.

Effect of pH on the solubility of drugs.

Stability testing of solution and solid dosage forms for photo degradation..

XN AW

o o
9. Stability studies of drugs in dosage forms at25 C, 60%RH and 40 C, 75%
RH.
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10. Compatibility evaluation of drugs and excipients (DSC & FTIR).

11. Preparation and evaluation of different polymeric membranes.

12.Formulation and evaluation of sustained release oral matrix tablet/ oral
reservoir system.

13.Formulation and evaluation of microspheres / microcapsules.

14.Formulation and evaluation of transdermal drug delivery systems.

15.Design and evaluation of face wash, body- wash, creams, lotions, shampoo,
toothpaste, lipstick.

16. Electrophoresis of protein solution.

17.Preparation and evaluation of Liposome delivery system.
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ADVANCED BIOPHARMACEUTICS & PHARMACOKINETICS
(MIP 201T)
Scope

This course is designed to impart knowledge and skills necessary for dose
calculations, dose adjustments and to apply Biopharmaceutics theories in
practical problem solving.

Objectives

On completion of this course it is expected that students will be able to
understand,

= The basic concepts in Biopharmaceutics and pharmacokinetics.

= The use of raw data and derive the pharmacokinetic models and
parameters the best describe the process of drug absorption,
distribution, metabolism and elimination.

= To critically evaluate Biopharmaceutics studies involving drug product
equivalency.

- To design and evaluate dosage regimens of the drugs using
pharmacokinetic and biopharmaceutic parameters.

THEORY 60 Hrs

1. Drug Absorption From The Gastrointestinal Tract: Gastrointestinal 12
tract, Mechanism of drug absorption, Factors affecting, pH- Hrs
partition theory, Formulation and physicochemical factors:
Dissolution rate, Dissolution process, Noyes-Whitney
equation and drug dissolution, Factors affecting the dissolution
rate. Gastrointestinal absorption: role of the dosage form: Solution
(elixir, syrup and solution) as a dosage form ,Suspension as a

dosage form, Capsule as a dosage form, Tablet as a dosage form
,Dissolution methods ,Formulation and processing factors,

Correlation of in vivo data with in vitro dissolution data. Transport
model: Permeability-Solubility-Charge State and the pH Partition
Hypothesis, Properties of the Gastrointestinal Tract (GIT), pH
Microclimate Intracellular pH Environment, Tight-Junction
Complex. Solubility: Experimental methods. Permeability: In-vitro,
in-situ and In-vivo methods.

2 Biopharmaceutic ~ Considerations in  Drug Product  Design 12
and In  Vitro Drug Product Performance: Introduction, Hrs
Biopharmaceutic Factors Affecting Drug Bioavailability, Rate-
Limiting Steps in Drug Absorption, Physicochemical Nature of the
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Drug Formulation Factors Affecting Drug Product Performance, In
Vitro: Dissolution and Drug Release Testing, Compendial
Methods of Dissolution, Alternative Methods of Dissolution
Testing, Meeting Dissolution Requirements, Problems of Variable
Control in Dissolution Testing Performance of Drug Products: In
Vitro-In Vivo Correlation, Dissolution Profile Comparisons, Drug
Product Stability, Considerations in the Design of a Drug Product.

3 Pharmacokinetics: Basic considerations, Pharmacokinetic models, 12
Compartment modeling: One compartment model- IV bolus, IV Hrs
infusion, Extra-vascular; Multi Compartment model: Two
compartment - model in brief, Non-Linear Pharmacokinetics:
Cause of non-linearity, Michaelis - Menten equation, Estimation
Kmax and Vmax. Drug interactions: Introduction, The effect of
protein-binding interactions, The effect of tissue-binding
interactions, Cytochrome P450-based drug interactions, Drug
interactions linked to transporters.

4 Drug Product Performance, In Vivo: Bioavailability and 12
Bioequivalence: Drug Product Performance, Purpose of Hrs
Bioavailability Studies, Relative and Absolute Availability, ,
Methods for Assessing Bioavailability, Bioequivalence Studies,
Design and Evaluation of Bioequivalence Studies, Study Designs,
Crossover Study Designs, Evaluation of the Data, Bioequivalence
Example, Study Submission and Drug Review Process, The
Biopharmaceutics Classification System, Generic Biologics
(Biosimilar Drug Products),Clinical Significance of Bioequivalence
Studies, Special Concerns in Bioavailability and Bioequivalence
Studies, Generic Substitution.

5  Application of Pharmacokinetics: Modified-Release Drug Products, 12
Targeted Drug Delivery Systems and Biotechnological Products. Hrs
Relationship between Pharmacokinetics including
Pharmacodynamics: Generation of a pharmacokinetic-
pharmacodynamic (PKPD) equation, Pharmacokinetic and
pharmacodynamic, interactions. Pharmacokinetics and
pharmacodynamics of biotechnology drugs: Introduction, Proteins
and peptides, Monoclonal antibodies, Oligonucleotides, Vaccines
(immunotherapy),Gene therapies.
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REFERENCES

1. Biopharmaceutics and Clinical Pharmacokinetics by Milo Gibaldi, 4th
edition,Philadelphia, Lea and Febiger, 1991

2. Biopharmaceutics and Pharmacokinetics, A. Treatise, D .M. Brahmankar
and Sunil B.J aiswal., Vallab Prakashan, Pitampura, Delhi

3. Applied Biopharmaceutics and Pharmacokinetics by Shargel. Land
YUuABC, 2nd edition, Connecticut Appleton Century Crofts, 1985

4. Textbook of Biopharmaceutics and Pharmacokinetics, Dr. Shobha Rani R.
Hiremath,Prism Book

5. Pharmacokinetics by Milo Gibaldi and D. Perrier, 2nd edition, Marcel
Dekker Inc.,New York, 1982

6. Current Concepts in Pharmaceutical Sciences: Biopharmaceutics,
Swarbrick. J, Lea and Febiger, Philadelphia, 1970

7. Clinical Pharmacokinetics, Concepts and Applications 3rd edition by
Malcolm Rowland and Thom~ N. Tozer, Lea and Febiger, Philadelphia,
1995

8. Dissolution, Bioavailability and Bioequivalence, Abdou. H.M, Mack
Publishing Company, Pennsylvania 1989

9. Biopharmaceutics and Clinical Pharmacokinetics, An Introduction, 4th
edition, revised and expande by Robert. E. Notari, Marcel Dekker Inc, New
York and Basel,1987.

10. Biopharmaceutics and Relevant Pharmacokinetics by John. G Wagner and
M.Pemarowski, 1st edition, Drug Intelligence Publications, Hamilton,
lllinois, 1971.

11.Encyclopedia of Pharmaceutical Technology, Vol 13, James Swarbrick,
James. G.Boylan, Marcel Dekker Inc, New York, 1996.

12.Basic Pharmacokinetics,1 st edition, Sunil S Jambhekar and Philip J
Breen,pharmaceutical press, RPS Publishing,2009.

13. Absorption and Drug Development- Solubility, Permeability, and Charge
State, Alex Avdeef, John Wiley & Sons, Inc,2003.
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SCALE UP AND TECHNOLOGY TRANSFER
(MIP 202T)

Scope

This course is designed to impart knowledge and skills necessary to train the
students to be on scale up, technology transfer process and industrial safety
issues.

Objectives:

On completion of this course it is expected that students will be able to
understand,

THEORY
1.

= Manage the scale up process in pharmaceutical industry.
= Assist in technology transfer.
= Toestablish safety guidelines, which prevent industrial hazards.

Pilot plant design: Basic requirements for design, facility,
equipment selection, for tablets, capsules, liquid orals, parentral
and semisolid preparations.

Scale up: Importance, Technology transfer from R & D to pilot
plant to plant scale, process scale up for tablets, capsules, liquid
orals, semisolids, parentral, NDDS products - stress on formula,
equipments, product uniformity, stability, raw materials, physical
layout, input, in-process and finished product specifications,
problems encountered during transfer of technology

Validation: General concepts, types, procedures & protocols,
documentation, VMF. Analytical method validation, cleaning
validation and vender qualification.

Equipment Qualification: Importance, 1Q, OQ, PQ for equipments
- autoclave, DHS, membrane filter, rapid mixer granulator,
cone blender, FBD, tablet compression machine, liquid filling
and sealing machine. Aseptic room validation.

Process validation: Importance, validation of mixing, granulation,
drying, compression, tablet coating, liquid filling and sealing,
sterilization, water process systems, environmental control.

60 Hrs

12
Hrs

12
Hrs

12
Hrs

12
Hrs
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5 Industrial safety: Hazards - fire, mechanical, electrical, chemical 12
and pharmaceutical, Monitoring & prevention systems, industrial Hrs
effluent testing & treatment. Control of environmental pollution.

REFERENCES
1. Pharmaceutical process validation, JR Berry, Nash, Vol 57, Marcel Dekker,
NY.

2. Pharmaceutical Production facilities, design and applications, by GC Cole,
Taylor and Francis.
3. Pharmaceutical project management, T.Kennedy, Vol 86, Marcel Dekker,

NY.
4. The theory & Practice of Industrial Pharmacy, L.Lachman, H.A.Lieberman,

Varghese Publ. Bombay.

5. Tablet machine instruments in pharmaceuticals, PR Watt, John Wiloy.

6. Pharmaceutical dosage forms, Tablets, Vol 1, 2, 3 by Lachman,
Lieberman, Marcel Dekker, NY.

7. Pharmaceutical dosage forms, Parentral medications, Vol 1, 2 by K.E.
Avis, Marcel Dekker, NY.

8. Dispersed system Vol 1, 2, 3 by Lachman, Lieberman, Marcel Dekker,
NY.

9. Subrahmanyam, CVS, Pharmaceutical production and Management, 2007,
Vallabh Prakashan,Dehli.
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PHARMACEUTICAL PRODUCTION TECHNOLOGY
(MIP 203T)

Scope

This course is designed to impart knowledge and skills necessary to train the
students to be on par with the routine of Industrial activities in Production

Objectives

On completion of this course it is expected that students will be able to
understand,
o Handle the scheduled activities in a Pharmaceutical firm.
o Manage the production of large batches of pharmaceutical
formulations.

THEORY 60 Hrs
Improved Tablet Production: Tablet production process, unit 12
1. operation improvements, granulation and pelletization Hrs
equipments, continuous and batch mixing, rapid mixing
granulators, rota granulators, spheronizers and marumerisers,
and other specialized granulation and drying equipments.
Problems encountered.

Coating Technology: Process, equipments, particle coating,
fluidized bed coating, application techniques. Problems
encountered.

2 Parenteral Production: Area planning & environmental control, 12
wall and floor treatment, fixtures and machineries, change rooms, Hrs
personnel flow, utilities & utilities equipment location, engineering
and maintenance.

3 Lyophilization & Spray drying Technology: Principles, 12
process, freeze-drying and spray drying equipments. Hrs

4 Capsule Production: Production process, improved capsule 12
manufacturing and filling machines for hard and soft gelatin Hrs
capsules. Layout and problems encountered.

Disperse Systems Production: Production processes,
applications of mixers, mills, disperse equipments including fine
solids dispersion, problems encountered.
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Packaging Technology: Types of packaging materials,
machinery, labeling, package printing for different dosage forms.

5  Air Handling Systems: Study of AHUs, humidity & temperature 12
control, air filtration systems, dust collectors. Water Treatment Hrs
Process: Techniques and maintenance - RO, DM, ultra -

filtration, WFI.

REFERENCES

1. The Theory & Practice of Industrial Pharmacy, L. Lachman, Varghese
Publ, Bombay.

2. Modern Pharmaceutics by Banker, Vol 72, Marcel Dekker, NY.

3. Pharmaceutical Dosage Forms, Vol 1, 2, 3 by Lachman, Lieberman,
Marcel Dekker, NY.

4. Pharmaceutical Dosage Forms, Parentral medications, Vol 1, 2 by K.E.
Avis, Marcel Dekker, NY.

5. Pharmaceutical Production Facilities, design and applications, by G.C.
Cole, Taylor and Francis.

6. Dispersed System Vol 1, 2, 3 by Lachman, Lieberman, Marcel Dekker, NY.

Product design and testing of polymeric materials by N.P. Chezerisionoff.

. Pharmaceutical Project Management, T.Kennedy, Vol 86, Marcel Dekker,

NY.

9. Packaging Pharmaceutical and Health Care, H.Lockhard.

10.Quality Control of Packaging Materials in Pharmaceutical Industy,
.Kharburn, Marcel Dekker, NY.

11.Freeze drying / Lyophilization of Pharmaceuticals & Biological Products, L.
Ray, Vol 96, Marcel Dekker, NY.

12.Tablet Machine Instrumentation In Pharmaceuticals, PR Watt, Ellis
Horwoods, UK.

%o N
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ENTREPRENEURSHIP MANAGEMENT
(MIP 204T)

Scope

This course is designed to impart knowledge and skills necessary to train the
students on entrepreneurship management.

Objectives:

On completion of this course it is expected that students will be able to
understand,

= The Role of enterprise in national and global economy
=  Dynamics of motivation and concepts of entrepreneurship
= Demands and challenges of Growth Strategies And Networking

THEORY
1.

Conceptual Frame Work: Concept need and process in
entrepreneurship development. Role of enterprise in national and
global economy. Types of enterprise - Merits and Demerits.
Government policies and schemes for enterprise development.
Institutional support in enterprise development and management.

Entrepreneur: Entrepreneurial motivation - dynamics of
motivation. Entrepreneurial competency -Concepts. Developing
Entrepreneurial competencies - requirements and understanding
the process of entrepreneurship development, self-awareness,
interpersonal skills, creativity, assertiveness, achievement, factors
affecting entrepreneur role.

Launching And Organising An Enterprise: Environment scanning
- Information, sources, schemes of assistance, problems.
Enterprise selection, market assessment, enterprise feasibility
study, SWOT Analysis. Resource mobilisation - finance,
technology, raw material, site and manpower. Costing and
marketing management and quality control. Feedback,
monitoring and evaluation.

Growth Strategies And Networking: Performance appraisal and
assessment. Profitability and control measures, demands and
challenges. Need for diversification. Future Growth - Techniques
of expansion and diversification, vision strategies. Concept and
dynamics. Methods, Joint venture, co-ordination and feasibility
study.

60 Hrs

12
Hrs

12
Hrs

12
Hrs

12
Hrs



308 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1l—SEC.4]

12
5 Preparing Project Proposal To Start On New Enterprise Hrs
Project work - Feasibility report; Planning, resource mobilisation
and implementation.
REFERENCES
1. Akhauri, M.M.P.(1990): Entrepreneurship for Women in India, NIESBUD,
New Delhi.

2. Hisrich, R.D & Brush, C.G.(1996) The Women Entrepreneurs, D.C. Health
& Co., Toranto.

3. Hisrich, R.D. and Peters, M.P. (1995): Entrepreneurship - Starting,
Developing and Managing a New Enterprise, Richard D., Inwin, INC, USA.

4. Meredith, G.G. etal (1982): Practice of Entrepreneurship, ILO, Geneva.

5. Patel, V.C. (1987): Women Entrepreneurship - Developing New
Entrepreneurs, Ahmedabad EDII.
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INDUSTRIAL PHARMACY PRACTICAL - I
(MIP 205P)

. Improvement of dissolution characteristics of slightly soluble drug by Solid

dispersion technique.
Comparison of dissolution of two different marketed products /brands

Protein binding studies of a highly protein bound drug & poorly protein bound
drug

Bioavailability studies of Paracetamol (Animal).

Pharmacokinetic and IVIVC data analysis by WinnolineR software

In vitro cell studies for permeability and metabolism

Formulation and evaluation of tablets

Formulation and evaluation of capsules

Formulation and evaluation of injections

10. Formulation and evaluation of emulsion

11.Formulation and evaluation of suspension.
12.Formulation and evaluation of enteric coating tablets.
13.Preparation and evaluation of a freeze dried formulation.
14.Preparation and evaluation of a spray dried formulation.
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PHARMACEUTICALCHEMISTRY(MPC)
MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES
(MPC 101T)
Scope

This subject deals with various advanced analytical instrumental techniques for
identification, characterization and quantification of drugs. Instruments dealt are
NMR, Mass spectrometer, IR, HPLC, GC etc.

Objectives

After completion of course student is able to know about chemicals and
excipients

THEORY
1.

a. UV-Visible spectroscopy: Introduction, Theory, Laws,
Instrumentation associated with UV-Visible spectroscopy, Choice of
solvents and solvent effect and Applications of UV-Visible
spectroscopy, Difference/ Derivative spectroscopy.

b. IR spectroscopy: Theory, Modes of Molecular vibrations, Sample
handling, Instrumentation of Dispersive and Fourier - Transform
IR Spectrometer, Factors affecting vibrational frequencies and

Applications of IR spectroscopy, Data Interpretation.
c. Spectroflourimetry: Theory of Fluorescence, Factors affecting

fluorescence (Characterestics of drugs that can be analysed by
flourimetry), Quenchers, Instrumentation and Applications of
fluorescence spectrophotometer.

d. Flame emission spectroscopy and Atomic absorption spectroscopy:
Principle, Instrumentation, Interferences and Applications.
NMR spectroscopy: Quantum numbers and their role in NMR,
Principle, Instrumentation, Solvent requirement in NMR,
Relaxation process, NMR signals in various compounds,
Chemical shift, Factors influencing chemical shift, Spin-Spin
coupling, Coupling constant, Nuclear magnetic double resonance,
Brief outline of principles of FT-NMR and 13C NMR. Applications
of NMR spectroscopy.

The analysis of various drugs in single and combination dosage forms
=  Theoretical and practical skills of the instruments

60 Hrs

10
Hrs

10
Hrs
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10

3 Mass Spectroscopy: Principle, Theory, Instrumentation of Mass H
rs

Spectroscopy, Different types of ionization like electron impact,
chemical, field, FAB and MALDI, APCI, ESI, APPI Analyzers of
Quadrupole and Time of Flight, Mass fragmentation and its rules,
Meta stable ions, Isotopic peaks and Applications of Mass
spectroscopy.

4 Chromatography: Principle, apparatus, instrumentation, 10
chromatographic parameters, factors affecting resolution, isolation Hrs
of drug from excipients, data interpretation and applications of the
following:

a) Thin Layer chromatography
b) High Performance Thin Layer Chromatography

) lon exchange chromatography

) Column chromatography

) Gas chromatography

) High Performance Liquid chromatography

Ultra High Performance Liquid chromatography

) Affinity chromatography

Gel Chromatography

SKQ dP>m o n
~

=

5  a.Electrophoresis: Principle, Instrumentation, Working 10
conditions, factors affecting separation and applications of the Hrs
following:

a) Paper electrophoresis b) Gel electrophoresis ¢) Capillary
electrophoresis d) Zone electrophoresis e) Moving boundary
electrophoresis f) Iso electric focusing

b)X ray Crystallography: Production of X rays, Different X ray
methods, Bragg‘s law, Rotating crystal technique, X ray powder
technique, Types of crystals and applications of X-ray diffraction.

6  a.Potentiometry: Principle, working, lon selective Electrodes 10
and Application of potentiometry. Hrs

b. Thermal Techniques: Principle, thermal transitions and
Instrumentation (Heat flux and power-compensation and designs),
Modulated DSC, Hyper DSC, experimental parameters (sample
preparation, experimental conditions, calibration, heating and
cooling rates, resolution, source of errors) and their influence,
advantage and disadvantages, pharmaceutical applications.
Differential Thermal Analysis (DTA): Principle, instrumentation
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and advantage and disadvantages, pharmaceutical applications,
derivative differential thermal analysis (DDTA). TGA: Principle,
instrumentation, factors affecting results, advantage and
disadvantages, pharmaceutical applications.

REFERENCES

1. Spectrometric Identification of Organic compounds - Robert M Silverstein,
Sixth edition, John Wiley & Sons, 2004.
2. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler,

Timothy A. Nieman, 5th edition, Eastern press, Bangalore, 1998.
3. Instrumental methods of analysis - Willards, 7th edition, CBS publishers.

4. Practical Pharmaceutical Chemistry - Beckett and Stenlake, Vol Il, 4th
edition, CBS Publishers, New Delhi, 1997.

5. Organic Spectroscopy - William Kemp, 3rd edition, ELBS, 1991.

6. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi,
3rd Edition, CBS Publishers, New Delhi, 1997.

7. Pharmaceutical Analysis - Modern Methods - Part B - J W Munson, Vol
11, Marcel. Dekker Series

8. Spectroscopy of Organic Compounds, 2nd edn., P.S/Kalsi, Wiley estern
Ltd., Delhi.

9. Textbook of Pharmaceutical Analysis, KA.Connors, 3rd Edition, John Wiley
& Sons, 1982.
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ADVANCED ORGANIC CHEMISTRY -1

(MPC 102T)
Scope

The subject is designed to provide in-depth knowledge about advances in
organic chemistry, different techniques of organic synthesis and their
applications to process chemistry as well as drug discovery.

Objectives

Upon completion of course, the student shall be to understand

The principles and applications of reterosynthesis
The mechanism & applications of various named reactions
The concept of disconnection to develop synthetic routes for small

target molecule.
The various catalysts used in organic reactions

The chemistry of heterocyclic compounds

THEORY 60 Hrs
1. Basic Aspects of Organic Chemistry: 12
1. Organic intermediates: Carbocations, carbanions, free Hrs
radicals, carbenes and nitrenes. Their method of
formation, stability and synthetic applications.
2. Types of reaction mechanisms and methods of
determining them,
3. Detailed knowledge regarding the reactions,
mechanisms and their relative reactivity and orientations.
Addition reactions

a) Nucleophilic uni- and bimolecular reactions (SN1 and

SN2)
b) Elimination reactions (E1 & E2; Hoffman & Saytzeff’s
rule)
¢) Rearrangement reaction
2 Study of mechanism and synthetic applications of following 12

named Reactions: Hrs

Ugi reaction, Brook rearrangement, Ullmann coupling reactions,
Dieckmann Reaction, Doebner-Miller Reaction, Sandmeyer
Reaction, Mitsunobu reaction, Mannich reaction, Vilsmeyer-Haack
Reaction, Sharpless asymmetric epoxidation, Baeyer-Villiger
oxidation, Shapiro & Suzuki reaction, Ozonolysis and Michael
addition reaction
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Synthetic Reagents & Applications: 12
Aluminiumisopropoxide, N-bromosuccinamide, diazomethane, Hrs
dicyclohexylcarbodimide, Wilkinson reagent, Witting reagent.
Osmium tetroxide, titanium chloride, diazopropane, diethyl
azodicarboxylate, Triphenylphosphine, Benzotriazol-1-yloxy) tris
(dimethylamino) phosphonium hexafluoro-phosphate (BOP).

Protecting groups
a. Role of protection in organic synthesis
b. Protection for the hydroxyl group, including 1,2-and1,3-diols:
ethers, esters, carbonates, cyclic acetals & ketals
c. Protection for the Carbonyl Group: Acetals and Ketals
d. Protection for the Carboxyl Group: amides and hydrazides,
esters
e. Protection for the Amino Group and Amino acids: carbamates
and amides
Heterocyclic Chemistry: 12
Organic Name reactions with their respective mechanism and Hrs
application involved in synthesis of drugs containing five, six
membered and fused hetrocyclics such as Debus-Radziszewski
imidazole synthesis, Knorr Pyrazole Synthesis Pinner Pyrimidine
Synthesis, Combes Quinoline Synthesis, Bernthsen Acridine
Synthesis, Smiles rearrangement and Traube purine synthesis.

Synthesis of few representative drugs containing these
hetrocyclic nucleus such as Ketoconazole, Metronidazole,
Miconazole, celecoxib, antipyrin, Metamizole sodium,
Terconazole, Alprazolam, Triamterene, Sulfamerazine,
Trimethoprim, Hydroxychloroquine, Quinine, Chloroquine,
Quinacrine, Amsacrine, Prochlorpherazine, Promazine,
Chlorpromazine, Theophylline , Mercaptopurine and Thioguanine.

Synthon approach and retrosynthesis applications 12

i. Basic principles, terminologies and advantages of Hrs
retrosynthesis; guidelines for dissection of molecules.
Functional group interconvertion and addition (FGI and FGA)

ii. C -X disconnections; C-C disconnections - alcohols and
carbonyl compounds; 1,2-, 1,3-,1,4-, 1,5-, 1,6-difunctionalized
compounds

iii. Strategies for synthesis of three, four, five and six-membered
ring.
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“Advanced Organic chemistry, Reaction, Mechanisms and Structure”, J
March, John Wiley and Sons, New York.

“Mechanism and Structure in Organic Chemistry”, ES Gould, Hold Rinchart
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University Press 2001.
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Longman, New Delhi).

Reactive Intermediates in Organic Chemistry, Tandom and Gowel, Oxford

& IBH Publishers.

Combinational Chemistry - Synthesis and applications - Stephen R
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ADVANCED MEDICINAL CHEMISTRY
(MPC 103T)
Scope
The subject is designed to impart knowledge about recent advances in the field
of medicinal chemistry at the molecular level including different techniques for the
rational drug design.

Objectives
At completion of this course it is expected that students will be able to
understand
= Different stages of drug discovery
=  Role of medicinal chemistry in drug research
Different techniques for drug discovery

Various strategies to design and develop new drug like molecules for

biological targets
Peptidomimetics

THEORY 60 Hrs
1. Drug discovery: Stages of drug discovery, lead discovery; 12
identification, validation and diversity of drug targets. Hrs

Biological drug targets: Receptors, types, binding and activation,
theories of drug receptor interaction, drug receptor
interactions, agonists vs antagonists, artificial enzymes.

2 Prodrug Design and Analog design: 12
a) Prodrug design: Basic concept, Carrier linked prodrugs/ Hrs
Bioprecursors, Prodrugs of functional group, Prodrugs to
improve patient acceptability, Drug solubility, Drug
absorption and distribution, site specific drug delivery
and sustained drug action. Rationale of prodrug design
and practical consideration of prodrug design.

b) Combating drug resistance: Causes for drug resistance,
strategies to combat drug resistance in antibiotics and
anticancer therapy, Genetic principles of drug resistance.

¢) Analog Design: Introduction, Classical & Non classical,
Bioisosteric replacement strategies, rigid analogs,
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alteration of chain branching, changes in ring size, ring
position isomers, design of stereo isomers and
geometric isomers, fragments of a lead molecule,
variation in inter atomic distance.

a) Medicinal chemistry aspects of the following class of drugs

Systematic study, SAR, Mechanism of action and synthesis of

new generation molecules of following class of drugs:

a) Anti -hypertensive drugs, Psychoactive drugs, Anticonvulsant
drugs, H1 & H2 receptor antagonist, COX1 & COX2 inhibitors,
Adrenergic & Cholinergic agents, Antineoplastic and Antiviral
agents.

b) Stereochemistry and Drug action: Realization that stereo
selectivity is a pre-requisite for evolution. Role of chirality in
selective and specific therapeutic agents. Case studies,
Enantio selectivity in drug adsorption, metabolism, distribution
and elimination.

Rational Design of Enzyme Inhibitors

Enzyme kinetics & Principles of Enzyme inhibitors, Enzyme
inhibitors in medicine, Enzyme inhibitors in basic research,
rational design of non-covalently and covalently binding enzyme
inhibitors.

Peptidomimetics

Therapeutic  values of Peptidomimetics, design of
peptidomimetics by manipulation of the amino acids, modification
of the peptide backbone, incorporating conformational constraints
locally or globally. Chemistry of prostaglandins, leukotrienes and
thromboxones.

REFERENCES

1.
2.

Medicinal Chemistry by Burger, Vol | -VI.

12
Hrs

12
Hrs

12
Hrs

Wilson and Gisvold’s Text book of Organic Medicinal and Pharmaceutical
Chemistry, 12th Edition, Lppincott Williams & Wilkins, Woltess Kluwer

(India) Pvt.Ltd, New Delhi.
Comprehensive Medicinal Chemistry - Corwin and Hansch.

Computational and structural approaches to drug design edited by Robert

M Stroud and Janet. F Moore
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5. Introduction to Quantitative Drug Design by Y.C. Martin.
6. Principles of Medicinal Chemistry by William Foye, 7th Edition, Ippincott

Williams & Wilkins, Woltess Kluwer (India) Pvt.Ltd, New Delhi.

7. Drug Design Volumes by Arienes, Academic Press, Elsevier Publishers,

Noida, Uttar Pradesh..

Principles of Drug Design by Smith.

The Organic Chemistry of the Drug Design and Drug action by Richard

B.Silverman, Il Edition, Elsevier Publishers, New Delhi.

10.An Introduction to Medicinal Chemistry, Graham L.Patrick, Il Edition,
Oxford University Press, USA.

11.Biopharmaceutics and pharmacokinetics, DM.Brahmankar, Sunil B.
Jaiswal Il Edition, 2014, Vallabh Prakashan, New Delhi.

12.Peptidomimetics in Organic and Medicinal Chemistry by Antonio Guarna
and Andrea Trabocchi, First edition, Wiley publishers.

© ®
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CHEMISTRY OF NATURAL PRODUCTS
(MPC 104T)
Scope

The subject is designed to provide detail knowledge about chemistry of
medicinal compounds from natural origin and general methods of structural
elucidation of such compounds. It also emphasizes on isolation, purification and
characterization of medicinal compounds from natural origin.

Objectives
At completion of this course it is expected that students will be able to
understand-
-« Different types of natural compounds and their chemistry and
medicinal importance
= Theimportance of natural compounds as lead molecules for new drug
discovery
=  The concept of rDNA technology tool for new drug discovery
= General methods of structural elucidation of compounds of natural
origin
= Isolation, purification and characterization of simple chemical
constituents from natural source

THEORY 60 Hrs
1.  Study of Natural products as leads for new pharmaceuticals 12
for the following class of drugs Hrs
a) Drugs Affecting the Central Nervous System: Morphine
Alkaloids
b) Anticancer Drugs: Paclitaxel and Docetaxel, Etoposide, and
Teniposide

¢) Cardiovascular Drugs: Lovastatin, Teprotide and Dicoumarol

d) Neuromuscular Blocking Drugs: Curare alkaloids

e) Anti-malarial drugs and Analogues

f) Chemistry of macrolid antibiotics (Erythromycin, Azithromycin,
Roxithromycin, and Clarithromycin) and B - Lactam antibiotics
(Cephalosporins and Carbapenem)

2 a) Alkaloids 12
General introduction, classification, isolation, purification, Hrs
molecular modification and biological activity of alkaloids, general
methods of structural determination of alkaloids, structural
elucidation and stereochemistry of ephedrine, morphine, ergot,
emetine and reserpine.
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b) Flavonoids

Introduction, isolation and purification of flavonoids, General
methods of structural determination of flavonoids; Structural
elucidation of quercetin.

c) Steroids

General introduction, chemistry of sterols, sapogenin and cardiac
glycosides. Stereochemistry and nomenclature of steroids,
chemistry of contraceptive agents male & female sex hormones
(Testosterone, Estradiol, Progesterone), adrenocorticoids
(Cortisone), contraceptive agents and steroids (Vit - D).

3 a) Terpenoids 12

Hrs

Classification, isolation, isoprene rule and general methods of
structural elucidation of Terpenoids; Structural elucidation of
drugs belonging to mono (citral, menthol, camphor), di(retinol,
Phytol, taxol) and tri terpenoids (Squalene,Ginsenoside)
carotinoids (B carotene).

b) Vitamins
Chemistry and Physiological significance of Vitamin A, B1, B2,
B12, C, E, Folic acid and Niacin.

4 a). Recombinant DNA technology and drug discovery 12
rDNA technology, hybridoma technology, New pharmaceuticals Hrs
derived from biotechnology; Oligonucleotide therapy. Gene
therapy: Introduction, Clinical application and recent advances in
gene therapy, principles of RNA & DNA estimation

b). Active constituent of certain crude drugs used in Indigenous
system Diabetic therapy - Gymnema sylvestre, Salacia

reticulate, Pterocarpus marsupiam, Swertia chirata,

Trigonella foenum graccum; Liver dysfunction - Phyllanthus niruri;
Antitumor - Curcuma longa Linn.

5 Structural Characterization of natural compounds 12
Structural characterization of natural compounds using IR, Hrs
THNMR, 13CNMR and MS Spectroscopy of specific drugs e.g.,
Penicillin, Morphine, Camphor, Vit-D, Quercetin and Digitalis
glycosides.
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2. Phytochemistry Vol. | and Il by Miller, Jan Nostrant Rein Hld.
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Organic Chemistry of Natural Products Vol | and Il by Gurdeep and
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Krishan Prakashan.
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Ny ewWw

PHARMACEUTICAL CHEMISTRY PRACTICAL - |
(MPC 105P)

Analysis of Pharmacopoeial compounds and their formulations by UV Vis

spectrophotometer, RNA & DNA estimation
Simultaneous estimation of multi component containing formulations by UV

spectrophotometry

Experiments based on Column chromatography
Experiments based on HPLC

Experiments based on Gas Chromatography
Estimation of riboflavin/quinine sulphate by fluorimetry
Estimation of sodium/potassium by flame photometry

To perform the following reactions of synthetic importance

NOoOuvihhwWwN—

®

10.

Purification of organic solvents, column chromatography

Claisen-schimidt reaction.

Benzyllic acid rearrangement.

Beckmann rearrangement.

Hoffmann rearrangement

Mannich reaction

Synthesis of medicinally important compounds involving more than one
step along with purification and Characterization using TLC, melting point
and IR spectroscopy (4 experiments)

Estimation of elements and functional groups in organic natural compounds
Isolation, characterization like melting point, mixed melting point, molecular
weight determination, functional group analysis, co-chromatographic
technique for identification of isolated compounds and interpretation of UV
and IR data.

Some typical degradation reactions to be carried on selected plant
constituents
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ADVANCED SPECTRAL ANALYSIS
(MPC 201T)
Scope

This subject deals with various hyphenated analytical instrumental techniques
for identification, characterization and quantification of drugs. Instruments dealt
are LC-MS, GC-MS, ATR-IR, DSC etc.

Objectives
At completion of this course it is expected that students will be able to
understand-
= Interpretation of the NMR, Mass and IR spectra of various organic
compounds
= Theoretical and practical skills of the hyphenated instruments
= Identification of organic compounds

THEORY 60Hrs
1. UV and IR spectroscopy: 12
Wood ward - Fieser rule for 1,3- butadienes, cyclic dienes and &, B- Hrs
carbonyl compounds and interpretation compounds of enones.
ATR-IR, IR Interpretation of organic compounds.

2 NMR spectroscopy: 12
1-D and 2-D NMR, NOESY and COSY, HECTOR, INADEQUATE  Hrs
techniques, Interpretation of organic compounds.

3 Mass Spectroscopy 12

Hrs
Mass fragmentation and its rules, Fragmentation of important

functional groups like alcohols, amines, carbonyl groups and
alkanes, Meta stable ions, Mc Lafferty rearrangement, Ring rule,
Isotopic peaks, Interpretation of organic compounds.

4 Chromatography: 12
Principle, Instrumentation and Applications of the following : Hrs
a) GC-MS b) GC-AAS c¢) LC-MS d) LC-FTIR e) LC-NMR f) CE-
MS g) High Performance Thin Layer chromatography h) Super
critical fluid chromatography i) lon Chromatography j) 1-EC (lon-
Exclusion Chromatography) k) Flash chromatography
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a). Thermal methods of analysis 12

Introduction, principle, instrumentation and application of DSC, Hrs
DTA and TGA.

b). Raman Spectroscopy
Introduction, Principle, Instrumentation and Applications.

¢). Radio immuno assay

Biological standardization , bioassay, ELISA, Radioimmuno
assay of digitalis and insulin.

REFERENCES

1.

w

Spectrometric Identification of Organic compounds - Robert M Silverstein,
Sixth edition, John Wiley & Sons, 2004.

. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler,

Timothy A. Nieman, 5t edition, Eastern press, Bangalore, 1998.

. Instrumental methods of analysis - Willards, 7th edition, CBS publishers.

4. Organic Spectroscopy - William Kemp, 3rd edition, ELBS, 1991.

. Quantitative analysis of Pharmaceutical formulations by HPTLC - P D

Sethi, CBS Publishers, New Delhi.

. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi,

3rd Edition, CBS Publishers, New Delhi, 1997.

. Pharmaceutical Analysis- Modern methods - Part B - J W Munson,

Volume 11, Marcel Dekker Series
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Scope

ADVANCED ORGANIC CHEMISTRY - II
(MPC 202T)

The subject is designed to provide in-depth knowledge about advances in

organic chemistry, different techniques of organic

applications to process chemistry as well as drug discovery.

Objectives
Upon completion of course, the student shall able to understand

The principles and applications of Green chemistry

The concept of peptide chemistry.

The various catalysts used in organic reactions

The concept of stereochemistry and asymmetric synthesis.

THEORY
1. Green Chemistry:

a.
b.

d.

Introduction, principles of green chemistry

Microwave assisted reactions: Merit and demerits of its use,
increased reaction rates, mechanism, superheating effects of
microwave, effects of solvents in microwave assisted
synthesis, microwave technology in process optimization, its
applications in various organic reactions and heterocycles
synthesis

Ultrasound assisted reactions: Types of sonochemical
reactions, homogenous, heterogeneous liquid-liquid and
liquid-solid reactions, synthetic applications

Continuous flow reactors: Working principle, advantages and
synthetic applications.

2 Chemistry of peptides

a.

Coupling reactions in peptide synthesis

b. Principles of solid phase peptide synthesis, t-BOC and FMOC

protocols, various solid supports and linkers: Activation
procedures, peptide bond formation, deprotection and
cleavage from resin, low and high HF cleavage protocols,
formation of free peptides and peptide amides, purification and
case studies, site-specific chemical modifications of peptides
Segment and sequential strategies for solution phase peptide
synthesis with any two case studies

d. Side reactions in peptide synthesis: Deletion peptides, side

synthesis and their

60 Hrs

12

Hrs

12
Hrs
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reactions initiated by proton abstraction, protonation, over-
activation and side reactions of individual amino acids.

Photochemical Reactions
Basic principles of photochemical reactions. Photo-oxidation,
photo-addition and photo-fragmentation.

Pericyclic reactions

Mechanism, Types of pericyclic reactions such as cyclo addition,
electrocyclic reaction and sigmatrophic rearrangement reactions
with examples

Catalysis:

a.

b.

Types of catalysis, heterogeneous and homogenous catalysis,
advantages and disadvantages

Heterogeneous catalysis - preparation, characterization,
kinetics, supported catalysts, catalyst deactivation and
regeneration, some examples of heterogeneous catalysis
used in synthesis of drugs.

Homogenous catalysis, hydrogenation, hydroformylation,
hydrocyanation, Wilkinson catalysts, chiral ligands and chiral
induction, Ziegler-Natta catalysts, some examples of
homogenous catalysis used in synthesis of drugs

. Transition-metal and Organo-catalysis in organic synthesis:

Metal-catalyzed reactions

Biocatalysis: Use of enzymes in organic synthesis,
immobilized enzymes/cells in organic reaction.

Phase transfer catalysis - theory and applications

Stereochemistry & Asymmetric Synthesis

a.

Basic concepts in stereochemistry - optical activity, specific
rotation, racemates and resolution of racemates, the Cahn,
Ingold, Prelog (CIP) sequence rule, meso compounds, pseudo
asymmetric centres, axes of symmetry, Fischers D and L
notation, cis-trans isomerism, E and Z notation.

. Methods of asymmetric synthesis using chiral pool, chiral

auxiliaries and catalytic asymmetric synthesis, enantiopure
separation and Stereo selective synthesis with examples.

12
Hrs

12
Hrs

12
Hrs
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COMPUTER AIDED DRUG DESIGN
(MPC 203T)
Scope
The subject is designed to impart knowledge on the current state of the art
techniques involved in computer assisted drug design.

Objectives
At completion of this course it is expected that students will be able to
understand
Role of CADD in drug discovery
Different CADD techniques and their applications
Various strategies to design and develop new drug like molecules.

= Working with molecular modeling softwares to design new drug
molecules
The in silico virtual screening protocols

Theory 60 Hrs
1. Introduction to Computer Aided Drug Design (CADD) 12
Hrs

History, different techniques and applications.

Quantitative Structure Activity Relationships: Basics

History and development of QSAR: Physicochemical parameters
and methods to calculate physicochemical parameters: Hammett
equation and electronic parameters (sigma), lipophilicity effects
and parameters (log P, pi-substituent constant), steric effects
(Taft steric and MR parameters) Experimental and theoretical
approaches for the determination of these physicochemical
parameters.

2 Quantitative Structure Activity Relationships: Applications 12
Hansch analysis, Free Wilson analysis and relationship between  Hrs
them, Advantages and disadvantages; Deriving 2D-QSAR

equations.
3D-QSAR approaches and contour map analysis.

Statistical methods used in QSAR analysis and importance of
statistical parameters.

3 Molecular Modeling and Docking 12
a) Molecular and Quantum Mechanics in drug design. Hrs
b) Energy Minimization Methods: comparison between global
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minimum conformation and bioactive conformation

¢) Molecular docking and drug receptor interactions: Rigid
docking, flexible docking and extra-precision docking.
Agents acting on enzymes such as DHFR, HMG-CoA
reductase and HIV protease, choline esterase ( AchE &
BchE)

4 Molecular Properties and Drug Design 12

a) Prediction and analysis of ADMET properties of new Hrs
molecules and its importance in drug design.

b) De novo drug design: Receptor/enzyme-interaction and its
analysis, Receptor/enzyme cavity size prediction, predicting
the functional components of cavities, Fragment based drug
design.

¢) Homology modeling and generation of 3D-structure of
protein.

5 Pharmacophore Mapping and Virtual Screening 12
Concept of pharmacophore, pharmacophore mapping, Hrs
identification of Pharmacophore features and Pharmacophore
modeling; Conformational search used in pharmacophore

mapping.

In Silico Drug Design and Virtual Screening Techniques
Similarity based methods and Pharmacophore based screening,
structure based In-silico virtual screening protocols.

REFERENCES

1. Computational and structural approaches to drug discovery, Robert M
Stroud and Janet. F Moore, RCS Publishers.

2. Introduction to Quantitative Drug Design by Y.C. Martin, CRC Press,
Taylor & Francis group..

3. Drug Design by Ariens Volume 1 to 10, Academic Press, 1975, Elsevier
Publishers.

4. Principles of Drug Design by Smith and Williams, CRC Press, Taylor &
Francis.

5. The Organic Chemistry of the Drug Design and Drug action by Richard B.
Silverman, Elsevier Publishers.

6. Medicinal Chemistry by Burger, Wiley Publishing Co.
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7. An Introduction to Medicinal Chemistry -Graham L. Patrick, Oxford
University Press.

8. Wilson and Gisvold’s Text book of Organic Medicinal and Pharmaceutical
Chemistry, Ippincott Williams & Wilkins.

9. Comprehensive Medicinal Chemistry - Corwin and Hansch, Pergamon
Publishers.

10. Computational and structural approaches to drug design edited by Robert
M Stroud and Janet. F Moore
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PHARMACEUTICAL PROCESS CHEMISTRY
(MPC 204T)

Scope

Process chemistry is often described as scale up reactions, taking them from
small quantities created in the research lab to the larger quantities that are
needed for further testing and then to even larger quantities required for
commercial production. The goal of a process chemist is to develop synthetic
routes that are safe, cost-effective, environmentally friendly, and efficient. The
subject is designed to impart knowledge on the development and optimization of
a synthetic route/s and the pilot plant procedure for the manufacture of Active
Pharmaceutical Ingredients (APIs) and new chemical entities (NCEs) for the
drug development phase.

Objectives

At completion of this course it is expected that students will be able to
understand

=  The strategies of scale up process of apis and intermediates
= The various unit operations and various reactions in process chemistry

THEORY 60 Hrs
1. Process chemistry 12
Introduction, Synthetic strategy Hrs

Stages of scale up process: Bench, pilot and large scale process.
In-process control and validation of large scale process.

Case studies of some scale up process of APIs.

Impurities in API, types and their sources including genotoxic
impurities

Unit operations 12

a) Extraction: Liquid equilibria, extraction with reflux, Hrs
extraction with agitation, counter current extraction.

b) Filtration: Theory of filtration, pressure and vacuum
filtration, centrifugal filtration,

c) Distillation: azeotropic and steam distillation

d) Evaporation: Types of evaporators, factors affecting
evaporation.

e) Crystallization: Crystallization from aqueous, non-
aqueous solutions factors affecting crystallization,
nucleation. Principle and general methods of Preparation
of polymorphs, hydrates, solvates and amorphous APIs.
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3 Unit Processes - | 12

a) Nitration: Nitrating agents, Aromatic nitration, kinetics Hrs
and mechanism of aromatic nitration, process equipment
for technical nitration, mixed acid for nitration,

b) Halogenation: Kinetics of halogenations, types of
halogenations, catalytic halogenations. Case study on
industrial halogenation process.

¢) Oxidation: Introduction, types of oxidative reactions,
Liquid phase oxidation with oxidizing agents. Nonmetallic
Oxidizing agents such as H202, sodium hypochlorite,
Oxygen gas, ozonolysis.

4 Unit Processes - Il 12

a) Reduction: Catalytic hydrogenation, Heterogeneous Hrs
and homogeneous catalyst; Hydrogen transfer reactions,
Metal hydrides. Case study on industrial reduction

process.
b) Fermentation: Aerobic and anaerobic fermentation.

Production of

i. Antibiotics; Penicillin and Streptomycin,

ii. Vitamins: B2 and B12

iii. Statins: Lovastatin, Simvastatin

¢) Reaction progress kinetic analysis

i. Streamlining reaction steps, route selection,

ii. Characteristics of expedient routes, characteristics of
cost-effective routes, reagent selection, families of
reagents useful for scale-up.

5 Industrial Safety 12
a) MSDS (Material Safety Data Sheet), hazard labels of Hrs
chemicals and Personal Protection Equipment (PPE)
b) Fire hazards, types of fire & fire extinguishers
¢) Occupational Health & Safety Assessment Series 1800
(OHSAS-1800) and ISO-14001(Environmental
Management System), Effluents and its management
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REFERENCES

1. Process Chemistry in the Pharmaceutical Industry: Challenges in an Ever-
Changing Climate-An Overview; K. Gadamasetti, CRC Press.

2. Pharmaceutical Manufacturing Encyclopedia, 3rd edition, Volume 2.

3. Medicinal Chemistry by Burger, 6t edition, Volume 1-8.

4. W.L. McCabe, J.C Smith, Peter Harriott. Unit operations of chemical
engineering, 7th edition, McGraw Hill

5. Polymorphism in Pharmaceutical Solids .Dekker Series Volume 95 Ed: H
G Brittain (1999)

6. Regina M. Murphy: Introduction to Chemical Processes: Principles,
Analysis, Synthesis

7. Peter J. Harrington: Pharmaceutical Process Chemistry for Synthesis:
Rethinking the Routes to Scale-Up

8. P.H.Groggins: Unit processes in organic synthesis (MGH)

9. F.A.Henglein: Chemical Technology (Pergamon)

10.M.Gopal: Dryden’s Outlines of Chemical Technology, WEP East-West
Press

11.Clausen,Mattson: Principle of Industrial Chemistry, Wiley Publishing Co.,

12.Lowenheim & M.K. Moran: Industrial Chemicals

13.S.D. Shukla & G.N. Pandey: A text book of Chemical Technology Vol. I,
Vikas Publishing House

14.]).K. Stille: Industrial Organic Chemistry (PH)

15.Shreve: Chemical Process, Mc Grawhill.

16.B.K.Sharma: Industrial Chemistry, Goel Publishing House

17.1CH Guidelines

18. United States Food and Drug Administration official website www.fda.gov
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12.
13.
14.
15.
16.

17.

18.

19.

20.

21.
22.

PHARMACEUTICAL CHEMISTRY PRACTICALS — II
(MPC 205P)

Synthesis of organic compounds by adapting different approaches

involving (3 experiments)
a) Oxidation

b) Reduction/hydrogenation

¢) Nitration

Comparative study of synthesis of APIs/intermediates by different synthetic
routes (2 experiments)

Assignments on regulatory requirements in APl (2 experiments)
Comparison of absorption spectra by UV and Wood ward - Fieser rule
Interpretation of organic compounds by FT-IR

Interpretation of organic compounds by NMR

Interpretation of organic compounds by MS

Determination of purity by DSC in pharmaceuticals

Identification of organic compounds using FT-IR, NMR, CNMR and Mass
spectra

. To carry out the preparation of following organic compounds
. Preparation of 4-chlorobenzhydrylpiperazine. (an intermediate for cetirizine

HCI).

Preparation of 4-iodotolene from p-toluidine.

NaBH4 reduction of vanillin to vanillyl alcohol

Preparation of umbelliferone by Pechhman reaction

Preparation of triphenyl imidazole

To perform the Microwave irradiated reactions of synthetic importance
(Any two)

Determination of log P, MR, hydrogen bond donors and acceptors of
selected drugs using softwares

Calculation of ADMET properties of drug molecules and its analysis using
softwares

Pharmacophore modeling

2D-QSAR based experiments

3D-QSAR based experiments

Docking study based experiment

Virtual screening based experiment
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PHARMACEUTICALANALYSIS(MPA)

MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES

(MPA 101T)

Scope

This subject deals with various advanced analytical instrumental techniques for
identification, characterization and quantification of drugs. Instruments dealt are
NMR, Mass spectrometer, IR, HPLC, GC etc.

Objectives

After completion of course student is able to know about chemicals and
excipients
=  The analysis of various drugs in single and combination dosage forms

THEORY
1.

=  Theoretical and practical skills of the instruments

a. UV-Visible spectroscopy: Introduction, Theory, Laws,
Instrumentation associated with UV-Visible spectroscopy, Choice of
solvents and solvent effect and Applications of UV-Visible
spectroscopy, Difference/ Derivative spectroscopy.

b. IR spectroscopy: Theory, Modes of Molecular vibrations, Sample
handling, Instrumentation of Dispersive and Fourier - Transform
IR Spectrometer, Factors affecting vibrational frequencies and

Applications of IR spectroscopy, Data Interpretation.
c. Spectroflourimetry: Theory of Fluorescence, Factors affecting

fluorescence (Characterestics of drugs that can be analysed by
flourimetry), Quenchers, Instrumentation and Applications of
fluorescence spectrophotometer.

d. Flame emission spectroscopy and Atomic absorption spectroscopy:
Principle, Instrumentation, Interferences and Applications.
NMR spectroscopy: Quantum numbers and their role in NMR,
Principle, Instrumentation, Solvent requirement in NMR,
Relaxation process, NMR signals in various compounds,
Chemical shift, Factors influencing chemical shift, Spin-Spin
coupling, Coupling constant, Nuclear magnetic double resonance,
Brief outline of principles of FT-NMR and 13C NMR. Applications
of NMR spectroscopy.

Mass Spectroscopy: Principle, Theory, Instrumentation of Mass

60 Hrs

10
Hrs

10
Hrs

10
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Spectroscopy, Different types of ionization like electron impact,
chemical, field, FAB and MALDI, APCI, ESI, APPI Analyzers of
Quadrupole and Time of Flight, Mass fragmentation and its rules,
Meta stable ions, Isotopic peaks and Applications of Mass
spectroscopy.

Chromatography: Principle, apparatus, instrumentation,
chromatographic parameters, factors affecting resolution, isolation
of drug from excipients, data interpretation and applications of the
following:

Thin Layer chromatography

High Performance Thin Layer Chromatography

lon exchange chromatography

Column chromatography

Gas chromatography

High Performance Liquid chromatography

Ultra High Performance Liquid chromatography

Affinity chromatography

Gel Chromatography

TS WQ Mmoo 0o e

a. Electrophoresis:  Principle, Instrumentation, Working
conditions, factors affecting separation and applications of the

following:
a) Paper electrophoresis b) Gel electrophoresis c) Capillary

electrophoresis d) Zone electrophoresis e) Moving boundary
electrophoresis f) Iso electric focusing

b. X ray Crystallography: Production of X rays, Different X ray
methods, Bragg‘s law, Rotating crystal technique, X ray powder
technique, Types of crystals and applications of X-ray diffraction

Potentiometry: Principle, working, lon selective Electrodes and
Application of potentiometry.

Thermal Techniques: Principle, thermal transitions and
Instrumentation (Heat flux and power-compensation and designs),
Modulated DSC, Hyper DSC, experimental parameters (sample
preparation, experimental conditions, calibration, heating and
cooling rates, resolution, source of errors) and their influence,
advantage and disadvantages, pharmaceutical applications.
Differential Thermal Analysis (DTA): Principle, instrumentation

Hrs

10
Hrs

10
Hrs

10
Hrs
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and advantage and disadvantages, pharmaceutical applications,
derivative differential thermal analysis (DDTA). TGA: Principle,
instrumentation, factors affecting results, advantage and
disadvantages, pharmaceutical applications.

REFERENCES

1. Spectrometric Identification of Organic compounds - Robert M Silverstein,
Sixth edition, John Wiley & Sons, 2004.

2. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler,

Timothy A. Nieman, 5t edition, Eastern press, Bangalore, 1998.
3. Instrumental methods of analysis - Willards, 7th edition, CBS publishers.

4. Practical Pharmaceutical Chemistry - Beckett and Stenlake, Vol Il, 4th
edition, CBS Publishers, New Delhi, 1997.

5. Organic Spectroscopy - William Kemp, 3rd edition, ELBS, 1991.

6. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi,
3rd Edition, CBS Publishers, New Delhi, 1997.

7. Pharmaceutical Analysis - Modern Methods - Part B - J W Munson, Vol
11, Marcel. Dekker Series

8. Spectroscopy of Organic Compounds, 2nd edn., P.S/Kalsi, Wiley estern
Ltd., Delhi.

9. Textbook of Pharmaceutical Analysis, KA.Connors, 3rd Edition, John Wiley
& Sons, 1982.
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ADVANCED PHARMACEUTICAL ANALYSIS
(MPA 102T)

Scope

This subject deals with the various aspects of Impurity, Impurities in new drug
products, in residual solvents, Elemental impurities, Impurity profiling and
characterization of degradents, Stability testing of phytopharmaceuticals and
their protocol preparation. It also covers the biological testing of various
vaccines and their principle and procedure.

Objective
After completion of the course students shall able to know,

= Appropriate analytical skills required for the analytical method
development.

= Principles of various reagents used in functional group analysis that
renders necessary support in research methodology and
demonstrates its application in the practical related problems.

= Analysis of impurities in drugs, residual solvents and stability studies of

drugs and biological products
THEORY 60 Hrs
1. Impurity and stability studies: 10

Definition, classification of impurities in drug Substance or Active ~ Hrs
Pharmaceutical Ingredients and quantification of impurities as per
ICH guidelines

Impurities in new drug products:

Rationale for the reporting and control of degradation products,
reporting degradation products content of batches, listing of
degradation products in specifications, qualification of degradation
products

Impurities in residual solvents:

General principles, classification of residual solvents, Analytical
procedures, limits of residual solvents, reporting levels of residual

solvents

2 Elemental impurities: 10
Element classification, control of elemental impurities, Potential Hrs
Sources of elemental Impurities, Identification of Potential
Elemental Impurities, analytical procedures, instrumentation & C,

H, N and S analysis
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Stability testing protocols:

Selection of batches, container orientation, test parameters,
sampling frequency, specification, storage conditions, recording of
results, concept of stability, commitment etc. Important
mechanistic and stability related information provided by results of
study of factors like temperature, pH, buffering species ionic
strength and dielectric constant etc. on the reaction rates. With
practical considerations.

3 Impurity profiling and degradent characterization: Method 10
development, Stability studies and concepts of validation Hrs
accelerated stability testing & shelf life calculation, WHO and ICH
stability testing guidelines, Stability zones, steps in development,
practical considerations. Basics of impurity profiling and
degradent characterization with special emphasis. Photostability
testing guidelines, ICH stability guidelines for biological products

4 Stability testing of phytopharmaceuticals: 10
Regulatory requirements, protocols, HPTLC/HPLC finger printing, Hrs
interactions and complexity.

5 Biological tests and assays of the following: 10
a. Adsorbed Tetanus vaccine b. Adsorbed Diphtheria vaccine Hrs
¢. Human anti haemophilic vaccine d. Rabies vaccine e.
Tetanus Anti toxin f. Tetanus Anti serum g. Oxytocin h.
Heparin sodium IP i. Antivenom. PCR, PCR studies for gene
regulation, instrumentation (Principle and Procedures)

6 Immunoassays (I1A) 10
Basic principles, Production of antibodies, Separation of bound Hrs
and unbound drug, Radioimmunoassay, Optical IA, Enzyme IA,

Fluoro IA, Luminiscence IA, Quantification and applications of IA.

REFERENCES

1. Vogel's textbook of quantitative chemical analysis - Jeffery J Bassett, J.
Mendham, R. C. Denney, 5thedition, ELBS, 1991.

2. Practical Pharmaceutical Chemistry - Beckett and Stenlake, Vol Il, 4th
Edition, CBS publishers, New Delhi, 1997.

3. Textbook of Pharmaceutical Analysis - K A Connors, 3rd Edition, John

Wiley & Sons, 1982.
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10.

11

12.

13.

14.

Pharmaceutical Analysis - Higuchi, Brochmman and Hassen, 2nd Edition,
Wiley - Inter science Publication, 1961.

. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi,

3rd Edition, CBS Publishers New Delhi, 1997.
Pharmaceutical Analysis- Modern methods - J W Munson - Part B,
Volume 11, Marcel Dekker Series.

. The Quantitative analysis of Drugs - D C Carratt, 3rd edition, CBS

Publishers, NewDelhi, 1964.

Indian Pharmacopoeia Vol I, 11 & I11 2007, 2010, 2014.

Methods of sampling and microbiological examination of water, first
revision, BIS

Practical HPLC method development - Snyder, Kirkland, Glajch, 2nd
edition, John Wiley & Sons.

.Analytical Profiles of drug substances - Klaus Florey, Volume 1 - 20,

Elsevier, 2005

Analytical Profiles of drug substances and Excipients - Harry G Brittan,
Volume 21 - 30, Elsevier, 2005.

The analysis of drugs in biological fluids - Joseph Chamberlain, 2nd
edition, CRC press, London.

ICH Guidelines for impurity profiles and stability studies.
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PHARMACEUTICAL VALIDATION
(MPA 103T)
Scope

The main purpose of the subject is to understand about validation and how it
can be applied to industry and thus to improve the quality of the products. The
subject covers the complete information about validation, types, methodology

and application.

Objectives
Upon completion of the subject student shall be able to
=  Explain the aspect of validation
= Carryout validation of manufacturing processes

= Apply the knowledge of validation to instruments and equipments

=  Validate the manufacturing facilities

THEORY

1. Introduction: Definition of Qualification and Validation, Advantage
of Validation, Streamlining of Qualification & Validation process
and Validation Master Plan.
Qualification:  User Requirement Specification, Design
Qualification, Factory Acceptance Test (FAT)/ Site Acceptance
Test (SAT), Installation Qualification, Operational Qualification,
Performance Qualification, Re- Qualification (Maintaining status-
Calibration Preventive Maintenance, Change management),
Qualification of Manufacturing Equipments, Qualification of
Analytical Instruments and Laboratory equipments.

2 Qualification of analytical instruments: Electronic balance, pH
meter, UV-Visible spectrophotometer, FTIR, GC, HPLC, HPTLC
Qualification of Glassware: Volumetric flask, pipette, Measuring
cylinder, beakers and burette.

3 Validation of Utility systems: Pharmaceutical Water System &
pure steam, HVAC system, Compressed air and nitrogen.
Cleaning Validation: Cleaning Validation - Cleaning Method
development, Validation and validation of analytical method used
in cleaning. Cleaning of Equipment, Cleaning of Facilities.
Cleaning in place (CIP).

4 Analytical method validation: General principles, Validation of
analytical method as per ICH guidelines and USP.

60 Hrs

12
Hrs

12
Hrs

12
Hrs

12
Hrs
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Computerized system validation: Electronic records and digital I]-|rs
significance-21 CFR part 11 and GAMP 5.

5  General Principles of Intellectual Property: Concepts of Intellectual
Property (IP), Intellectual Property Protection (IPP), Intellectual
Property Rights (IPR); Economic importance, mechanism for
protection of Intellectual Property -patents, Copyright,
Trademark; Factors affecting choice of IP protection; Penalties
for violation; Role of IP in pharmaceutical industry; Global
ramification and financial implications. Filing a patent
applications; patent application forms and guidelines. Types
patent applications-provisional and non-provisional, PCT and
convention patent applications; International patenting requirement
procedures and costs; Rights and responsibilities of a patentee;
Practical aspects regarding maintaining of a Patent file; Patent
infringement meaning and scope. Significance of transfer
technology (TOT), IP and ethics-positive and negative aspects
of IPP; Societal responsibility, avoiding unethical practices.

REFERENCES

1. B.T. Loftus & R. A. Nash, "Pharmaceutical Process Validation", Drugs and
Pharm Sci. Series, Vol. 129, 3rd Ed., Marcel Dekker Inc., N.Y.

2. The Theory & Practice of Industrial Pharmacy, 3rd edition, Leon Lachman,
Herbert A. Lieberman, Joseph. L. Karig, Varghese Publishing House,
Bombay.

3. Validation Master plan by Terveeks or Deeks, Davis Harwood International
publishing.

4. Validation of Aseptic Pharmaceutical Processes, 2nd Edition, by Carleton
& Agalloco, (Marcel Dekker).

5. Michael Levin, Pharmaceutical Process Scale-Up , Drugs and Pharm. Sci.
Series, Vol. 157,2nd Ed., Marcel Dekker Inc., N.Y.

6. Validation Standard Operating Procedures: A Step by Step Guide for
Achieving Compliance in the Pharmaceutical, Medical Device, and Biotech
Industries, Syed Imtiaz Haider

7. Pharmaceutical Equipment Validation: The Ultimate Qualification
Handbook, Phillip A. Cloud, Interpharm Press

8. Validation of Pharmaceutical Processes: Sterile Products, Frederick J.
Carlton (Ed.) and James Agalloco (Ed.), Marcel Dekker, 2nd Ed.

9. Analytical Method validation and Instrument Performance Verification by
Churg Chan, Heiman Lam, Y.C. Lee, Yue. Zhang, Wiley Inter Science.
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FOOD ANALYSIS
(MPA 104T)

Scope

This course is designed to impart knowledge on analysis of food constituents
and finished food products. The course includes application of instrumental
analysis in the determination of pesticides in variety of food products.

Objectives

At completion of this course student shall be able to understand various
analytical techniques in the determination of

= Food constituents
Food additives
Finished food products
Pesticides in food

legislations

THEORY
1.

Carbohydrates:  classification and properties of food
carbohydrates, General methods of analysis of food
carbohydrates, Changes in food carbohydrates during processing,
Digestion, absorption and metabolism of carbohydrates, Dietary

fibre, Crude fibre and application of food carbohydrates
Proteins: Chemistry and classification of amino acids and

proteins, Physico-Chemical properties of protein and their
structure, general methods of analysis of proteins and amino
acids, Digestion, absorption and metabolism of proteins.

Lipids: Classification, general methods of analysis, refining of fats
and oils; hydrogenation of vegetable oils, Determination of
adulteration in fats and oils, Various methods used for
measurement of spoilage of fats and fatty foods.

Vitamins: classification of vitamins, methods of analysis of
vitamins, Principles of microbial assay of vitamins of B-series.

Food additives: Introduction, analysis of Preservatives,
antioxidants, artificial sweeteners, flavors, flavor enhancers,

stabilizers, thickening and jelling agents.
Pigments and  synthetic dyes:  Natural pigments, their

occurrence and characteristic properties, permitted synthetic

And also student shall have the knowledge on food regulations and

60 Hrs

12
Hrs

12
Hrs

12
Hrs
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dyes, Non-permitted synthetic dyes used by industries, Method of
detection of natural, permitted and non-permitted dyes.

General Analytical methods for milk, milk constituents and milk
products like ice cream, milk powder, butter, margarine, cheese
including adulterants and contaminants of milk.

Analysis of fermentation products like wine, spirits, beer and
vinegar.

Pesticide analysis: Effects of pest and insects on various food,
use of pesticides in agriculture, pesticide cycle,
organophosphorus and organochlorine pesticides analysis,
determination of pesticide residues in grain, fruits, vegetables,

milk and milk products.
Legislation regulations of food products with special emphasis

on BIS, Agmark, FDA and US-FDA.

REFERENCES
The chemical analysis of foods - David Pearson, Seventh edition,

1.

Churchill Livingstone, Edinburgh London, 1976

Bartlett publishers, Boston London, 1994.

&1, 1997.

4. Analysis of Food constituents - Multon, Wiley VCH.

18th edition, 2005.

12
Hrs

12
Hrs

. Introduction to the Chemical analysis of foods - S. Nielsen, Jones &

. Official methods of analysis of AOAC International, sixth edition, Volume |

. Dr. William Horwitz, Official methods of analysis of AOAC International,
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PHARMACEUTICAL ANALYSIS PRACTICALS - I
(MPA 105P)

1. Analysis of Pharmacopoeial compounds and their formulations by UV Vis
spectrophotometer

2. Simultaneous estimation of multi component containing formulations by UV
spectrophotometry

3. Experiments based on HPLC

4. Experiments based on Gas Chromatography

5. Estimation of riboflavin/quinine sulphate by fluorimetry

6. Estimation of sodium/potassium by flame photometry

7. Assay of official compounds by different titrations

8. Assay of official compounds by instrumental techniques.

9. Quantitative determination of hydroxyl group.

10. Quantitative determination of amino group

11. Colorimetric determination of drugs by using different reagents

12. Imupurity profiling of drugs

13. Calibration of glasswares

14. Calibration of pH meter

15. Calibration of UV-Visible spectrophotometer

16. Calibration of FTIR spectrophotometer

17. Calibration of GC instrument

18. Calibration of HPLC instrument

19. Cleaning validation of any one equipment

20. Determination of total reducing sugar

21. Determination of proteins

22. Determination of saponification value, lodine value, Peroxide value, Acid
value in food products

23. Determination of fat content and rancidity in food products

24. Analysis of natural and synthetic colors in food

25. Determination of preservatives in food

26. Determination of pesticide residue in food products

27. Analysis of vitamin content in food products

28. Determination of density and specific gravity of foods

29. Determination of food additives
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ADVANCED INSTRUMENTAL ANALYSIS
(MPA 201T)
Scope

This subject deals with various hyphenated analytical instrumental techniques
for identification, characterization and quantification of drugs. Instruments dealt
are LC-MS, GC-MS, and hyphenated techniques.

Objectives

After completion of course student is able to know,
= interpretation of the NMR, Mass and IR spectra of various organic
compounds
= theoretical and practical skills of the hyphenated instruments
= identification of organic compounds

THEORY 60 Hrs

1. HPLC: Principle, instrumentation, pharmaceutical applications, 12
peak shapes, capacity factor, selectivity, plate number, plate Hrs
height, resolution, band broadening, pumps, injector, detectors,
columns, column problems, gradient HPLC, HPLC solvents,
trouble shooting, sample preparation, method development, New
developments in HPLC-role and principles of ultra, nano liquid
chromatography in pharmaceutical analysis. Immobilized
polysaccharide CSP’s: Advancement in enantiomeric separations,
revised phase Chiral method development and HILIC
approaches. HPLC in Chiral analysis of pharmaceuticals.
Preparative HPLC, practical aspects of preparative HPLC.

2 Biochromatography: Size exclusion chromatography, ion 12
exchange chromatography, ion pair chromatography, affinity Hrs
chromatography general principles, stationary phases and mobile
phases.

Gas chromatography: Principles, instrumentation, derivatization,
head space sampling, columns for GC, detectors, quantification.
High performance Thin Layer chromatography: Principles,

instrumentation, pharmaceutical applications.
3 Super critical fluid chromatography: Principles, 12

instrumentation, pharmaceutical applications. Hrs
Capillary electrophoresis: Overview of CE in pharmaceutical
analysis, basic configuration, CE characteristics, principles of CE,
methods and modes of CE. General considerations and method
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12

development in CE, Crown ethers as buffer additives in capillary
electrophoresis. CE-MS hyphenation.

Mass spectrometry: Principle, theory, instrumentation of mass
spectrometry, different types of ionization like electron impact,
chemical, field, FAB and MALD, APCl, ESI, APPlI mass
fragmentation and its rules, meta stable ions, isotopic peaks and
applications of mass spectrometry. LC-MS hyphenation and
DART MS analysis. Mass analysers (Quadrpole, Time of flight,
FT-ICR, ion trap and Orbitrap) instruments. MS/MS systems
(Tandem: QgQ, TOF-TOF;Q-IT, Q-TOF, LTQ-FT, LTQ-Orbitrap.

NMR spectroscopy: Quantum numbers and their role in NMR, 12
Principle, Instrumentation, Solvent requirement in NMR, Hrs
Relaxation process, NMR signals in various compounds,
Chemical shift, Factors influencing chemical shift, Spin-Spin
coupling, Coupling constant, Nuclear magnetic double resonance,

Brief outline of principles of FT-NMR with reference to 13CNMR:

Spin spin and spin lattice relaxation phenomenon. 13C NMR, 1-D

and 2-D NMR, NOESY and COSY techniques, Interpretation and
Applications of NMR spectroscopy. LC-NMR hyphenations.

REFERENCES

1.

Spectrometric Identification of Organic compounds - Robert M Silverstein,
Sixth edition, John Wiley & Sons, 2004.

. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler,

Timothy A. Nieman, 5th edition, Eastern press, Bangalore, 1998.

. Instrumental methods of analysis - Willards, 7th edition, CBS publishers.

4. Organic Spectroscopy - William Kemp, 3rd edition, ELBS, 1991.

. Quantitative analysis of Pharmaceutical formulations by HPTLC - P D

Sethi, CBS Publishers, New Delhi.

. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi,

3rd Edition, CBS Publishers, New Delhi, 1997.

. Pharmaceutical Analysis- Modern methods - Part B - J W Munson,

Volume 11, Marcel Dekker Series.

. Organic Spectroscopy by Donald L. Paviya, 5th Edition.
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MODERN BIO-ANALYTICAL TECHNIQUES
(MPA 202T)

Scope

This subject is designed to provide detailed knowledge about the importance of
analysis of drugs in biological matrices.

Objectives

Upon completion of the course, the student shall be able to understand

= Extraction of drugs from biological samples

=  Separation of drugs from biological samples using different techniques

=  Guidelines for BA/BE studies.

THEORY
1.

Extraction of drugs and metabolites from biological matrices: General
need, principle and procedure involved in the Bioanalytical
methods such as Protein precipitation, Liquid - Liquid extraction
and Solid phase extraction and other novel sample preparation

approach.
Bioanalytical method validation: USFDA and EMEA guidelines.

Biopharmaceutical Consideration:

Introduction, Biopharmaceutical Factors Affecting Drug
Bioavailability, In Vitro: Dissolution and Drug Release Testing,
Alternative Methods of Dissolution Testing Transport models,
Biopharmaceutics Classification System. Solubility: Experimental
methods. Permeability: In-vitro, in-situ and In-vivo methods.

Pharmacokinetics and Toxicokinetics:

Basic consideration, Drug interaction (PK-PD interactions), The
effect of protein-binding interactions, The effect of tissue-binding
interactions, Cytochrome P450-based drug interactions, Drug
interactions linked to transporters. Microsomal assays
Toxicokinetics-Toxicokinetic evaluation in preclinical studies,
Importance and applications of toxicokinetic studies. LC-MS in
bioactivity screening and proteomics.

Cell culture techniques

Basic equipments used in cell culture lab. Cell culture media,
various types of cell culture, general procedure for cell cultures;
isolation of cells, subculture, cryopreservation, characterization of

60 Hrs

12
Hrs

12
Hrs

12
Hrs

12
Hrs
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cells and their applications. Principles and applications of cell
viability assays (MTT assays), Principles and applications of flow
cytometry.

Metabolite identification: 12
In-vitro / in-vivo approaches, protocols and sample preparation. Hrs
Microsomal approaches (Rat liver microsomes (RLM) and Human

liver microsomes (HLM) in Met -ID. Regulatory perspectives.

In-vitro assay of drug metabolites & drug metabolizing enzymes.

Drug Product Performance, In Vivo: Bioavailability and
Bioequivalence:

Drug Product Performance, Purpose of Bioavailability Studies,
Relative and Absolute Availability. Methods for Assessing
Bioavailability, Bioequivalence Studies, Design and Evaluation of
Bioequivalence Studies, Study Designs, Crossover Study
Designs, Generic Biologics (Biosimilar Drug Products), Clinical
Significance of Bioequivalence Studies.

REFERENCES

1.

9.

Analysis of drugs in Biological fluids - Joseph Chamberlain, 2nd Edition.
CRC Press, Newyork. 1995.

. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler,

Timothy A. Nieman, 5th edition, Eastern press, Bangalore, 1998.
Pharmaceutical Analysis - Higuchi, Brochmman and Hassen, 2ndEdition,

Wiley - Interscience Publications, 1961.

Pharmaceutical Analysis- Modern methods - Part B - J W Munson,
Volume 11, Marcel Dekker Series

Practical HPLC method Development - Snyder, Kirkland, Glaich, 2nd
Edition, John Wiley & Sons, New Jercy. USA.

Chromatographic Analysis of Pharmaceuticals - John A Adamovics, 2nd
Edition, Marcel Dekker, Newyork, USA. 1997.

Chromatographic methods in clinical chemistry & Toxicology - Roger L
Bertholf, Ruth E Winecker, John Wiley & Sons, New Jercy, USA. 2007.
Good Laboratory Practice Regulations, 2nd Edition, Sandy Weinberg Vol.
69, Marcel Dekker Series, 1995.

Good laboratory Practice Regulations - Allen F. Hirsch, Volume 38,
Marcel Dekker Series, 1989.

10.ICH, USFDA & CDSCO Guidelines.
11.Palmer
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QUALITY CONTROL AND QUALITY ASSURANCE
(MPA 203T)

Scope

This course deals with the various aspects of quality control and quality
assurance aspects of pharmaceutical industries. It covers the important aspects
like cGMP, QC tests, documentation, quality certifications, GLP and regulatory
affairs.

Objectives

At the completion of this subject it is expected that the student shall be able to
know

the cGMP aspects in a pharmaceutical industry

to appreciate the importance of documentation

to understand the scope of quality certifications applicable to
Pharmaceutical industries

to understand the responsibilities of QA & QC departments

THEORY 60 hrs
1. Concept and Evolution of Quality Control and Quality 12
Assurance Hrs

Good Laboratory Practice, GMP, Overview of ICH Guidelines - QSEM,
with special emphasis on Q-series guidelines.

Good Laboratory Practices: Scope of GLP, Definitions, Quality
assurance unit, protocol for conduct of non clinical testing, control
on animal house, report preparation and documentation.

2. ¢cGMP guidelines according to schedule M, USFDA (inclusive 12
of CDER and CBER) Pharmaceutical Inspection Convention  Hrs

(PIC), WHO and EMEA covering: Organization and personnel
responsibilities, training, hygiene and personal records, drug
industry location, design, construction and plant lay out,
maintenance, sanitation, environmental control, utilities and
maintenance of sterile areas, control of contamination and Good
Warehousing Practice. CPCSEA guidelines.

3. Analysis of raw materials, finished products, packaging materials, 12
in process quality control (IPQC), Developing specification ICH Q6 Hrs
and Q3)
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5.

Purchase specifications and maintenance of stores for raw
materials. In process quality control and finished products quality
control for following formulation in Pharma industry according to
Indian, US and British pharmacopoeias: tablets, capsules,
ointments, suppositories, creams, parenterals, ophthalmic and
surgical products (How to refer pharmacopoeias), Quality control
test for containers, closures and secondary packing materials.

Documentation in pharmaceutical industry: Three tier documentation,
Policy, Procedures and Work instructions, and records (Formats),
Basic principles- How to maintain, retention and retrieval etc.
Standard operating procedures (How to write), Master Formula
Record, Batch Formula Record, Quality audit plan and reports.
Specification and test procedures, Protocols and reports.
Distribution records. Electronic data.

Manufacturing operations and controls: Sanitation of manufacturing
premises, mix-ups and cross contamination, processing of
intermediates and bulk products, packaging operations, IPQC,
release of finished product, process deviations, charge-in of
components, time limitations on production, drug product
inspection, expiry date calculation, calculation of vyields,
production record review, change control, sterile products, aseptic
process control, packaging.

12
Hrs

12
Hrs
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REFERENCES

1.

Quality Assurance Guide by organization of Pharmaceutical Procedures of
India, 31 revised edition, Volume | & Il, Mumbai, 1996.

. Good Laboratory Practice Regulations, 2nd Edition, Sandy Weinberg Vol.

69, Marcel Dekker Series, 1995.

. Quality Assurance of Pharmaceuticals- A compedium of Guide lines and

Related materials Vol | &I, 2nd edition, WHO Publications, 1999.

4. How to Practice GMP’s - P P Sharma, Vandana Publications, Agra, 1991.

. The International Pharmacopoeia - vol I, I, lll, IV & V - General Methods

of Analysis and Quality specification for Pharmaceutical Substances,

Excepients and Dosage forms, 3rd edition, WHO, Geneva, 2005.
Good laboratory Practice Regulations - Allen F. Hirsch, Volume 38, Marcel

Dekker Series, 1989.
ICH guidelines

. 1SO 9000 and total quality management

117he drugs and cosmetics act 1940 — Deshpande, Nilesh Gandhi, 4th

9.

edition, Susmit Publishers, 2006.
QA Manual - D.H. Shah, 1st edition, Business Horizons, 2000.

10. Good Manufacturing Practices for Pharmaceuticals a plan for total quality

control - Sidney H. Willig, Vol. 52, 3rd edition, Marcel Dekker Series.

11.Steinborn L. GMP/ISO Quality Audit Manual for Healthcare Manufacturers

and Their Suppliers, Sixth Edition, (Volume 1 - With Checklists and
Software Package). Taylor & Francis; 2003.

12.Sarker DK. Quality Systems and Controls for Pharmaceuticals. John Wiley

& Sons; 2008.
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HERBAL AND COSMETIC ANALYSIS
(MPA 204T)

Scope

This course is designed to impart knowledge on analysis of herbal products.
Regulatory requirements, herbal drug interaction with monographs.
Performance evaluation of cosmetic products is included for the better
understanding of the equipments used in cosmetic industries for the purpose.

Objectives

At completion of this course student shall be able to understand

=  Determination of herbal remedies and regulations

= Analysis of natural products and monographs

=  Determination of Herbal drug-drug interaction

= Principles of performance evaluation of cosmetic products.

THEORY
1.

Herbal remedies- Toxicity and Regulations: Herbals vs Conventional
drugs, Efficacy of herbal medicine products, Validation of
Herbal Therapies, Pharmacodynamic and Pharmacokinetic
issues. Herbal drug standardization: WHO and AYUSH
guidelines.

Adulteration and  Deterioration: Introduction, types of
adulteration/substitution of herbal drugs, Causes and Measure of
adulteration, Sampling Procedures, Determination of Foreign
Matter, DNA Finger printing techniques in identification of drugs of
natural origin, heavy metals, pesticide residues, phototoxin and

microbial contamination in herbal formulations.
Regulatory requirements for setting herbal drug industry:

Global marketing management, Indian and international patent
law as applicable herbal drugs and natural products and its
protocol.

Testing of natural products and drugs: Effect of herbal medicine
on clinical laboratory testing, Adulterant Screening using modern
analytical instruments, Regulation and dispensing of herbal
drugs, Stability testing of natural products, protocol.

Monographs of Herbal drugs: Study of monographs of herbal
drugs and comparative study in [P, USP, Ayurvedic

60 Hrs

12
Hrs

12

Hrs

12
Hrs
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Pharmacopoeia, American herbal Pharmacopoeia, British herbal
Pharmacopoeia, Siddha and Unani Pharmacopoeia, WHO
guidelines in quality assessment of herbal drugs.

Herbal drug-drug interaction:. WHO and AYUSH guidelines for
safety monitoring of natural medicine, Spontaneous reporting
schemes for bio drug adverse reactions, bio drug-drug and bio
drug-food interactions with suitable examples. Challenges in
monitoring the safety of herbal medicines.

Evaluation of cosmetic products: Determination of acid value, ester
value, saponification value, iodine value, peroxide value,
rancidity, moisture, ash, volatile matter, heavy metals, fineness of
powder, density, viscosity of cosmetic raw materials and finished
products. Study of quality of raw materials and general methods
of analysis of raw material used in cosmetic manufacture as per
BIS.

Indian Standard specification laid down for sampling and testing
of various cosmetics in finished forms such as baby care
products, skin care products, dental products, personal hygiene
preparations, lips sticks. Hair products and skin creams by the
Bureau Indian Standards.

12
Hrs

12
Hrs
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REFERENCES

Pharmacognosy by Trease and Evans

Pharmacognosy by Kokate, Purohit and Gokhale

Quality Control Methods for Medicinal Plant, WHO, Geneva

Pharmacognosy & Pharmacobiotechnology by Ashutosh Kar

Essential of Pharmacognosy by Dr.S.H.Ansari

Cosmetics - Formulation, Manufacturing and Quality Control, P.P.

Sharma, 4th edition, Vandana Publications Pvt. Ltd., Delhi

7. Indian Standard specification, for raw materials, BIS, New Delhi.

8. Indian Standard specification for 28 finished cosmetics BIS, New Delhi

9. Harry’s Cosmeticology 8th edition

10.Suppliers catalogue on specialized cosmetic excipients

11.Wilkinson, Moore, seventh edition, George Godwin. Poucher’s Perfumes,
Cosmetics and Soaps

12.Hilda Butler, 10th Edition, Kluwer Academic Publishers. Handbook of

Cosmetic Science and Technology, 3rd Edition,

o VT A WN—

PHARMACEUTICAL ANALYSIS PRACTICALS - |
(MPA 205P)

Comparison of absorption spectra by UV and Wood ward - Fiesure rule

Interpretation of organic compounds by FT-IR

Interpretation of organic compounds by NMR

Interpretation of organic compounds by MS

Determination of purity by DSC in pharmaceuticals

Identification of organic compounds using FT-IR, NMR, CNMR and Mass

spectra

7. Bio molecules separation utilizing various sample preparation techniques
and Quantitative analysis of components by gel electrophoresis.

8. Bio molecules separation utilizing various sample preparation techniques
and Quantitative analysis of components by HPLC techniques.

9. Isolation of analgesics from biological fluids (Blood serum and urine).

10. Protocol preparation and performance of analytical/Bioanalytical method
validation.

11. Protocol preparation for the conduct of BA/BE studies according to
guidelines.

12. In process and finished product quality control tests for tablets, capsules,
parenterals and creams

13. Quality control tests for Primary and secondary packing materials

14. Assay of raw materials as per official monographs

15. Testing of related and foreign substances in drugs and raw materials

16. Preparation of Master Formula Record.

A V1A WN—
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17.
18.
19.
20.
21.
22.
23.

Preparation of Batch Manufacturing Record.

Quantitative analysis of rancidity in lipsticks and hair oil

Determination of aryl amine content and Developer in hair dye
Determination of foam height and SLS content of Shampoo.
Determination of total fatty matter in creams (Soap, skin and hair creams)
Determination of acid value and saponification value.

Determination of calcium thioglycolate in depilatories
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PHARMACEUTICAL QUALITYASSURANCE(MOA)

MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES

(MQA 101T)

Scope

This subject deals with various advanced analytical instrumental techniques for
identification, characterization and quantification of drugs. Instruments dealt are
NMR, Mass spectrometer, IR, HPLC, GC etc.

Objectives

After completion of course student is able to know about chemicals and
excipients

THEORY
1.

a. UV-Visible spectroscopy: Introduction, Theory, Laws,
Instrumentation associated with UV-Visible spectroscopy, Choice of
solvents and solvent effect and Applications of UV-Visible
spectroscopy, Difference/ Derivative spectroscopy.

b. IR spectroscopy: Theory, Modes of Molecular vibrations,
Sample handling, Instrumentation of Dispersive and Fourier -
Transform IR Spectrometer, Factors affecting vibrational
frequencies and Applications of IR spectroscopy, Data

Interpretation.
c. Spectroflourimetry: Theory of Fluorescence, Factors

affecting fluorescence (Characterestics of drugs that can be
analysed by flourimetry), Quenchers, Instrumentation and

Applications of fluorescence spectrophotometer.
d. Flame emission spectroscopy and Atomic absorption

spectroscopy: Principle, Instrumentation, Interferences and
Applications.

NMR spectroscopy: Quantum numbers and their role in NMR,
Principle, Instrumentation, Solvent requirement in NMR,
Relaxation process, NMR signals in various compounds,
Chemical shift, Factors influencing chemical shift, Spin-Spin
coupling, Coupling constant, Nuclear magnetic double resonance,
Brief outline of principles of FT-NMR and 13C NMR. Applications
of NMR spectroscopy.

The analysis of various drugs in single and combination dosage forms
=  Theoretical and practical skills of the instruments

60 Hrs

12
Hrs

12
Hrs
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6

Mass Spectroscopy: Principle, Theory, Instrumentation of Mass
Spectroscopy, Different types of ionization like electron impact,
chemical, field, FAB and MALDI, APCI, ESI, APPI Analyzers of
Quadrupole and Time of Flight, Mass fragmentation and its rules,
Meta stable ions, Isotopic peaks and Applications of Mass
spectroscopy.

Chromatography: Principle, apparatus, instrumentation,
chromatographic parameters, factors affecting resolution, isolation
of drug from excipients, data interpretation and applications of the
following:

=  Thin Layer chromatography

=  High Performance Thin Layer Chromatography

= lon exchange chromatography

=  Column chromatography

= Gas chromatography

=  High Performance Liquid chromatography

= Ultra High Performance Liquid chromatography

= Affinity chromatography

=  Gel Chromatography

a.  Electrophoresis:  Principle, Instrumentation, Working
conditions, factors affecting separation and applications of the
following:

a) Paper electrophoresis b) Gel electrophoresis c¢) Capillary
electrophoresis d) Zone electrophoresis e) Moving boundary

electrophoresis f) Iso electric focusing
b. X ray Crystallography: Production of X rays, Different X ray

methods, Bragg'‘s law, Rotating crystal technique, X ray powder
technique, Types of crystals and applications of X-ray diffraction.

a. Potentiometry: Principle, working, lon selective Electrodes

and Application of potentiometry.

b. Thermal Techniques: Principle, thermal transitions and
Instrumentation (Heat flux and power-compensation and designs),
Modulated DSC, Hyper DSC, experimental parameters (sample
preparation, experimental conditions, calibration, heating and
cooling rates, resolution, source of errors) and their influence,
advantage and disadvantages, pharmaceutical applications.
Differential Thermal Analysis (DTA): Principle, instrumentation

12
Hrs

12
Hrs

12
Hrs

12
Hrs
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and advantage and disadvantages, pharmaceutical applications,
derivative differential thermal analysis (DDTA). TGA: Principle,
instrumentation, factors affecting results, advantage and
disadvantages, pharmaceutical applications.

REFERENCES

1. Spectrometric Identification of Organic compounds - Robert M Silverstein,
Sixth edition, John Wiley & Sons, 2004.
2. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler,

Timothy A. Nieman, 5th edition, Eastern press, Bangalore, 1998.
3. Instrumental methods of analysis - Willards, 7th edition, CBS publishers.

4. Practical Pharmaceutical Chemistry - Beckett and Stenlake, Vol Il, 4th
edition, CBS Publishers, New Delhi, 1997.

5. Organic Spectroscopy - William Kemp, 3rd edition, ELBS, 1991.

6. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi,
3rd Edition, CBS Publishers, New Delhi, 1997.

7. Pharmaceutical Analysis - Modern Methods - Part B - J W Munson, Vol
11, Marcel. Dekker Series

8. Spectroscopy of Organic Compounds, 2nd edn., P.S/Kalsi, Wiley estern
Ltd., Delhi.

9. Textbook of Pharmaceutical Analysis, KA.Connors, 3rd Edition, John Wiley
& Sons, 1982.

10.Textbook of Pharmaceutical Analysis, KA.Connors, 3rd Edition, John Wiley
& Sons, 1982.
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QUALITY MANAGEMENT SYSTEMS
(MQA 102T)
Scope
This course is designed to impart fundamental knowledge and concepts about
various quality management principles and systems utilized in the
manufacturing industry. It also aids in understanding the quality evaluation in the
pharmaceutical industries.

Objectives
At completion of this course it is expected that students will be able to
understand-
=  The importance of quality
< ISO management systems
= Tools for quality improvement
= Analysis of issues in quality
= Quality evaluation of pharmaceuticals
= Stability testing of drug and drug substances
=  Statistical approaches for quality

THEORY 60 Hrs
1. Introduction to Quality: Evolution of Quality, Definition of Quality, 12
Dimensions of Quality Hrs

Quality as a Strategic Decision: Meaning of strategy and strategic
quality management, mission and vision statements, quality
policy, Quality objectives, strategic planning and
implementation, McKinsey 7s model, Competitive analysis,
Management commitment to quality

Customer Focus: Meaning of customer and customer focus,
Classification of customers, Customer focus, Customer
perception of quality, Factors affecting customer perception,
Customer requirements, Meeting customer needs and
expectations, Customer satisfaction and Customer delight,
Handling customer complaints, Understanding customer behavior,
concept of internal and external customers. Case studies.

Cost of Quality: Cost of quality, Categories of cost of Quality,
Models of cost of quality, Optimising costs, Preventing cost of
quality.
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2

Pharmaceutical quality Management: Basics of Quality Management,
Total Quality Management (TQM), Principles of Six sigma, ISO
9001:2008, 9001:2015, ISO 14001:2004,

Pharmaceutical Quality Management - ICH Q10, Knowledge
management, Quality Metrics, Operational Excellence and Quality
Management Review. OSHAS guidelines, NABL certification and
accreditation, CFR-21 part 11, WHO-GMP requirements.

Six System Inspection model: Quality Management system,
Production system, Facility and Equipment system, Laboratory
control system, Materials system, Packaging and labeling system.

Concept of self inspection.
Quality systems: Change Management/ Change control.

Deviations, Out of Specifications (00S), Out of Trend (OOT),
Complaints - evaluation and handling, Investigation and
determination of root cause, Corrective & Preventive Actions
(CAPA), Returns and Recalls, Vendor Qualification, Annual
Product Reviews, Batch Review and Batch Release. Concept of
IPQC, area clearance/ Line clearance.

Drug Stability: ICH guidelines for stability testing of drug

substances and drug products.
Study of ICH Q8, Quality by Design and Process development

report

Quality risk management: Introduction, risk assessment, risk
control, risk review, risk management tools, HACCP, risk ranking
and filtering according to ICH Q9 guidelines.

Statistical Process control (SPC): Definition and Importance of SPC,
Quality measurement in manufacturing, Statistical control
charts - concepts and general aspects, Advantages of statistical
control, Process capability, Estimating Inherent or potential
capability from a control chart analysis, Measuring process control
and quality improvement, Pursuit of decreased process variability.

Regulatory Compliance through Quality Management and
development of Quality Culture

Benchmarking: Definition of benchmarking, Reasons for
benchmarking, Types of Benchmarking, Benchmarking process,
Advantages of benchmarking, Limitations of benchmarking.

12
Hrs

12
Hrs

12
Hrs

8 Hrs

4 Hrs
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REFERENCES

1. Implementing Juran's Road Map for Quality Leadership: Benchmarks and
Results, By Al Endres, Wiley, 2000

2. Understanding, Managing and Implementing Quality: Frameworks,
Techniques and Cases, By Jiju Antony; David Preece, Routledge, 2002

3. Organizing for High Performance: Employee Involvement, TQM,
Reengineering, and Knowledge Management in the Fortune 1000: The
CEO Report By Edward E. Lawler; Susan Albers Mohrman; George
Benson, Jossey-Bass, 2001

4. Corporate Culture and the Quality Organization By James W. Fairfield-
Sonn, Quorum Books, 2001

5. The Quality Management Sourcebook: An International Guide to Materials
and Resources By Christine Avery; Diane Zabel, Routledge, 1997

6. The Quality Toolbox, Second Edition, Nancy R. Tague, ASQ Publications

7. Juran's Quality Handbook, Sixth Edition, Joseph M. Juran and Joseph A.
De Feo, ASQ Publications

8. Root Cause Analysis, The Core of Problem Solving and Corrective Action,
Duke Okes, 2009, ASQ Publications.
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QUALITY CONTROL AND QUALITY ASSURANCE
(MQA 103T)

Scope

This course deals with the various aspects of quality control and quality
assurance aspects of pharmaceutical industries. It covers the important aspects
like cGMP, QC tests, documentation, quality certifications, GLP and regulatory
affairs.

Objectives

Upon completion of this course the student should be able to
= Understand the cGMP aspects in a pharmaceutical industry
= To appreciate the importance of documentation
= To understand the scope of quality certifications applicable to
Pharmaceutical industries
= Tounderstand the responsibilities of QA & QC departments.

THEORY 60 Hrs

1. Introduction: Concept and evolution and scopes of Quality Control 12
and Quality Assurance, Good Laboratory Practice, GMP, Overview of Hrs
ICH Guidelines - QSEM, with special emphasis on Q-series

guidelines.
Good Laboratory Practices: Scope of GLP, Definitions, Quality

assurance unit, protocol for conduct of non clinical testing, control
on animal house, report preparation and documentation.
CPCSEA guidelines.

2 cGMP guidelines according to schedule M, USFDA (inclusive of 12
CDER and CBER) Pharmaceutical Inspection Convention(PIC), Hrs
WHO and EMEA covering: Organization and personnel
responsibilities, training, hygiene and personal records, drug
industry location, design, construction and plant lay out,
maintenance, sanitation, environmental control, utilities and
maintenance of sterile areas, control of contamination and Good
Warehousing Practice.

3 Analysis of raw materials, finished products, packaging materials, in 12
process quality control (IPQC), Developing specification (ICH Q6 Hrs
and Q3), purchase specifications and maintenance of stores for
raw materials.
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In process quality control and finished products quality control for
following dosage forms in Pharma industry according to Indian,
US and British pharmacopoeias: tablets, capsules, ointments,
suppositories, creams, parenterals, ophthalmic and surgical
products (How to refer pharmacopoeias).

Documentation  in  pharmaceutical  industry:  Three  tier
documentation, Policy, Procedures and Work instructions, and
records (Formats), Basic principles- How to maintain, retention
and retrieval etc. Standard operating procedures (How to write),
Master Batch Record, Batch Manufacturing Record, Quality audit
plan and reports. Specification and test procedures, Protocols and
reports. Distribution records. Electronic data handling. Concepts of
controlled and uncontrolled documents.

Submission documents for regulators DMFs, as Common
Technical Document and Electronic Common Technical
Documentation (CTD, eCTD). Concept of regulated and non
regulated markets.

Manufacturing operations and controls: Sanitation of manufacturing
premises, mix-ups and cross contamination, processing of
intermediates and bulk products, packaging operations, IPQC,
release of finished product, process deviations, charge-in of
components, time limitations on production, drug product
inspection, expiry date calculation, calculation of vyields,
production record review, change control, sterile products, aseptic
process control, packaging, reprocessing, salvaging, handling of
waste and scrap disposal.

Introduction, scope and importance of intellectual property rights.

Concept of trade mark, copyright and patents.

12
Hrs

12
Hrs
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15.

Quality Assurance Guide by organization of Pharmaceutical Procedures of
India, 31 revised edition, Volume | & Il, Mumbai, 1996.

. Good Laboratory Practice Regulations, 2nd Edition, Sandy Weinberg Vol.

69, Marcel Dekker Series, 1995.

. Quality Assurance of Pharmaceuticals- A compedium of Guide lines and

Related materials Vol | & I, 2nd edition, WHO Publications, 1999.
How to Practice GMP’s - P P Sharma, Vandana Publications, Agra, 1991.

. The International Pharmacopoeia - vol I, II, lll, IV & V - General Methods

of Analysis and Quality specification for Pharmaceutical Substances,
Excepients and Dosage forms, 3rd edition, WHO, Geneva, 2005.

. Good laboratory Practice Regulations - Allen F. Hirsch, Volume 38, Marcel

Dekker Series, 1989.

ICH guidelines

ISO 9000 and total quality management

The drugs and cosmetics act 1940 - Deshpande, Nilesh Gandhi, 4th
edition, Susmit Publishers, 2006.

.QA Manual - D.H. Shah, 1st edition, Business Horizons, 2000.
. Good Manufacturing Practices for Pharmaceuticals a plan for total quality

control - Sidney H. Willig, Vol. 52, 3rd edition, Marcel Dekker Series.

.Steinborn L. GMP/ISO Quality Audit Manual for Healthcare Manufacturers

and Their Suppliers, Sixth Edition, (Volume 1 - With Checklists and
Software Package). Taylor & Francis; 2003.

.Sarker DK. Quality Systems and Controls for Pharmaceuticals. John Wiley

& Sons; 2008.
Packaging of Pharmaceuticals.
Schedule M and Schedule N.
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(MQA 104T)

Scope

PRODUCT DEVELOPMENT AND TECHNOLOGY TRANSFER

This deal with technology transfer covers the activities associated with Drug
Substance, Drug Product and analytical tests and methods, required following
candidate drug selection to completion of technology transfer from R&D to the
first receiving site and technology transfer related to post-marketing changes in
manufacturing places.

Objectives

Upon completion of this course the student should be able to

= Tounderstand the new product development process

To understand the necessary information to transfer technology from

R&D to actual manufacturing by sorting out various information

obtained during R&D

products between various manufacturing places

THEORY
1.

Principles of Drug discovery and development: Introduction, Clinical
research process. Development and informational content for
Investigational New Drugs Application (IND), New Drug
Application (NDA), Abbreviated New Drug Application (ANDA),
Supplemental New Drug Application (SNDA), Scale Up Post
Approval Changes (SUPAC) and Bulk active chemical Post
approval changes (BACPAC), Post marketing surveillance,
Product registration guidelines - CDSCO, USFDA.

Pre-formulation studies: Introduction/concept, organoleptic
properties, purity, impurity profiles, particle size, shape and
surface area. Solubility, Methods to improve solubility of Drugs:
Surfactants & its importance, co-solvency. Techniques for the
study of Crystal properties and polymorphism. Pre-formulation
protocol, Stability testing during product development.

Pilot plant scale up: Concept, Significance, design, layout of
pilot plant scale up study, operations, large scale manufacturing
techniques (formula, equipment, process, stability and quality
control) of solids, liquids, semisolid and parenteral dosage forms.
New era of drug products: opportunities and challenges.

To elucidate necessary information to transfer technology of existing

60 Hrs

12
Hrs

12
Hrs

12
Hrs
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4

12

Pharmaceutical packaging: Pharmaceutical dosage form and their H
rs

packaging requirments, Pharmaceutical packaging materials,
Medical device packaging, Enteral Packaging, Aseptic packaging
systems, Container closure systems, Issues facing modern drug
packaging, Selection and evaluation of Pharmaceutical packaging
materials.

Quality control test: Containers, closures and secondary

packing materials.
Technology transfer: Development of technology by R & D,

Technology transfer from R & D to production, Optimization and
Production, Qualitative and quantitative technology models.
Documentation in technology transfer: Development report,
technology transfer plan and Exhibit.

12
Hrs

SREFERENCES

1.

The process of new drug discovery and development. | and Il Edition
(2006) by Charles G. Smith, James T and O. Donnell. CRC Press, Group
of Taylor and Francis.

. Leon Lac Lachman, Herbert A. Liberman, Theory and Practice of Industrial

Pharmacy. Marcel Dekker Inc. New York.

Sidney H Willing, Murray M, Tuckerman. Williams Hitchings IV, Good
manufacturing of pharmaceuticals (A Plan for total quality control) 3rd
Edition. Bhalani publishing house Mumbai.

Tablets Vol. I, I, lll by Leon Lachman, Herbert A. Liberman, Joseph B.
Schwartz, 2nd Edn. (1989) Marcel Dekker Inc. New York.

. Text book of Bio- Pharmaceutics and clinical Pharmacokinetics by Milo

Gibaldi, 3rd Edn, Lea & Febriger, Philadelphia.

Pharmaceutical product development. Vandana V. Patrevale. John I.
Disouza. Maharukh T.Rustomiji. CRC Press, Group of Taylor and Francis.

Dissolution, Bioavailability and Bio—-Equivalence by Abdou H.M, Mack
Publishing company, Eastern Pennsylvania.

Remingtons Pharmaceutical Sciences, by Alfonso & Gennaro, 19th
Edn.(1995)002C Lippincott; Williams and Wilkins A Wolters Kluwer
Company, Philadelphia.

The Pharmaceutical Sciences; the Pharma Path way ‘Pure and applied
Pharmacy’ by D. A Sawant, Pragathi Books Pvt. Ltd.

.Pharmaceutical Packaging technology by D.A. Dean. E.R. Evans, I.H. Hall.

1st Edition(Reprint 2006). Taylor and Francis. London and New York.
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QUALITY ASSURANCE PRACTICAL - |
(MQA 105P)

PRACTICALS

1.

Nowhw

11

Analysis of Pharmacopoeial compounds in bulk and in their formulations
(tablet/ capsules/ semisolids) by UV Vis spectrophotometer

Simultaneous estimation of multi-drug component containing formulations
by UV spectrophotometry

Experiments based on HPLC

Experiments based on Gas Chromatography

Estimation of riboflavin/quinine sulphate by fluorimetry
Estimation of sodium/potassium by flame photometry or AAS
Case studies on

-« Total Quality Management

<« Six Sigma

= Change Management/ Change control. Deviations,

= Qut of Specifications (00S)

= OQutofTrend (OOT)

= Corrective & Preventive Actions (CAPA)

< Deviations

Development of Stability study protocol

Estimation of process capability

. In process and finished product quality control tests for tablets, capsules,

parenterals and semisolid dosage forms.

. Assay of raw materials as per official monographs
12.
13.
14.
15.
16.
17.
18.
19.

Testing of related and foreign substances in drugs and raw materials

To carry out pre formulation study for tablets, parenterals (2 experiment).
To study the effect of pH on the solubility of drugs, (1 experiment)
Quality control tests for Primary and secondary packaging materials
Accelerated stability studies (1 experiment)

Improved solubility of drugs using surfactant systems (1 experiment)
Improved solubility of drugs using co-solvency method (1 experiment)
Determination of Pka and Log p of drugs.
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HAZARDS AND SAFETY MANAGEMENT
(MQA 201T)
Scope

This course is designed to convey the knowledge necessary to understand
issues related to different kinds of hazard and their management. Basic
theoretical and practical discussions integrate the proficiency to handle the
emergency situation in the pharmaceutical product development process and
provides the principle based approach to solve the complex tribulations.

Objectives
At completion of this course itis expected that students will be able to

= Understand about environmental problems among learners.

= Impart basic knowledge about the environment and its allied problems.

=  Develop an attitude of concern for the industry environment.

=  Ensure safety standards in pharmaceutical industry

=  Provide comprehensive knowledge on the safety management

= Empower an ideas to clear mechanism and management in different
kinds of hazard management system

= Teach the method of Hazard assessment, procedure, methodology for
provide safe industrial atmosphere.

THEORY 60HTrs
1. Multidisciplinary nature of environmental studies: Natural Resources, 12
Renewable and non-renewable resources, Natural resources Hrs
and associated problems,
a) Forest resources; b) Water resources; ¢) Mineral resources; d)

Energy resources; e) Land resources
Ecosystems: Concept of an ecosystem and Structure and

function of an ecosystem.  Environmental hazards: Hazards
based on Air, Water, Soil and Radioisotopes.

2 Air based hazards: Sources, Types of Hazards, Air circulation 12
maintenance industry for sterile area and non sterile area, Hrs
Preliminary Hazard Analysis (PHA) Fire protection system: Fire
prevention, types of fire extinguishers and critical Hazard
management system.

3 Chemical based hazards: Sources of chemical hazards, Hazards 12
of Organic synthesis, sulphonating hazard, Organic solvent Hrs
hazard, Control measures for chemical hazards,
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Management of combustible gases, Toxic gases and Oxygen
displacing gases management, Regulations for chemical hazard,
Management of over-Exposure to chemicals and TLV concept.

Fire and Explosion: Introduction, Industrial processes and 12
hazards potential, mechanical electrical, thermal and process Hrs
hazards. Safety and hazards regulations, Fire protection system:

Fire prevention, types of fire extinguishers and critical Hazard
management system mechanical and chemical explosion,
multiphase reactions, transport effects and global rates.
Preventive and protective management from fires and explosion-
electricity passivation, ventilation, and sprinkling, proofing, relief
systems -relief valves, flares, scrubbers.

Hazard and risk management: Self-protective measures against 12
workplace hazards. Critical training for risk management, Process Hrs
of hazard management, ICH guidelines on risk assessment and

Risk management methods and Tools
Factory act and rules, fundamentals of accident prevention,

elements of safety programme and safety management,
Physicochemical measurements of effluents, BOD, COD,
Determination of some contaminants, Effluent treatment
procedure, Role of emergency services.

REFERENCES

1.

Y.K. Sing, Environmental Science, New Age International Pvt, Publishers,
Bangalore

. “Quantitative Risk Assessment in Chemical Process Industries” American

Institute of Chemical Industries, Centre for Chemical Process safety.

. Bharucha Erach, The Biodiversity of India, Mapin Pu blishing Pvt. Ltd.,

Ahmedabad - 380 013, India,

. Hazardous Chemicals: Safety Management and Global Regulations,

T.S.S. Dikshith, CRC press
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PHARMACEUTICAL VALIDATION
(MQA 202T)
Scope
The main purpose of the subject is to understand about validation and how it
can be applied to industry and thus improve the quality of the products. The
subject covers the complete information about validation, types, methodology
and application.

Objectives
At completion of this course, it is expected that students will be able to
understand
=  The concepts of calibration, qualification and validation
The qualification of various equipments and instruments
Process validation of different dosage forms
Validation of analytical method for estimation of drugs

Cleaning validation of equipments employed in the manufacture of
pharmaceuticals

THEORY 60 Hrs

1. Introduction to validation: Definition of Calibration, Qualification 10
and Validation, Scope, frequency and importance. Difference Hrs
between calibration and validation. Calibration of weights and
measures. Advantages of Validation, scope of Validation,
Organization for Validation, Validation Master plan, Types of
Validation, Streamlining of qualification & Validation process and

Validation Master Plan.
Qualification:  User requirement specification, Design

qualification, Factory Acceptance Test (FAT)/Site Acceptance
Test (SAT), Installation qualification, Operational qualification,
Performance qualification, Re-Qualification (Maintaining status-
Calibration Preventive Maintenance, Change management).

2 Qualification of manufacturing equipment: Dry Powder Mixers, 10
Fluid Bed and Tray dryers, Tablet Compression (Machine), Dry Hrs
heat sterilization/Tunnels, Autoclaves, Membrane filtration, Capsule
filling machine.

Qualification of analytical instruments: UV-Visible
spectrophotometer, FTIR, DSC, GC, HPLC, HPTLC, LC-MS.



372

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1l—SEC.4]

10

Qualification of laboratory equipments: Hardness tester, Friability H
rs

test apparatus, tap density tester, Disintegration tester, Dissolution
test apparatus

Validation of Utility systems: Pharmaceutical water system &
pure steam, HVAC system, Compressed air and nitrogen.

Process Validation: Concept, Process and documentation of 10
Process Validation. Prospective, Concurrent & Retrospective Hrs
Validation, Re validation criteria, Process Validation of various
formulations (Coated tablets, Capsules, Ointment/Creams, Liquid
Orals and aerosols.), Aseptic filling: Media fill validation, USFDA

guidelines on Process Validation- A life cycle approach.
Analytical method validation: General principles, Validation of

analytical method as per ICH guidelines and USP.

Cleaning Validation: Cleaning Method development, Validation 10
of analytical method used in cleaning, Cleaning of Equipment, Hrs

Cleaning of Facilities. Cleaning in place (CIP).
Validation of facilities in sterile and non-sterile plant.

Computerized system validation: Electronic records and digital
signature - 21 CFR Part 11 and GAMP

General Principles of Intellectual Property: Concepts of Intellectual 10
Property (IP), Intellectual Property Protection (IPP), Intellectual Hrs
Property Rights (IPR); Economic importance, mechanism for
protection of Intellectual Property -patents, Copyright,
Trademark; Factors affecting choice of IP protection; Penalties

for violation; Role of IP in pharmaceutical industry; Global
ramification and financial implications. Filing a patent
applications; patent application forms and guidelines. Types
patent applications-provisional and non provisional, PCT and
convention patent applications; International patenting requirement
procedures and costs; Rights and responsibilities of a patentee;
Practical aspects regarding maintaining of a Patent file; Patent
infringement meaning and scope. Significance of transfer
technology (TOT), IP and ethics-positive and negative aspects

of IPP; Societal responsibility, avoiding unethical practices.
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REFERENCES

1. B.T. Loftus & R. A. Nash, "Pharmaceutical Process Validation", Drugs and
Pharm Sci. Series, Vol. 129, 3rd Ed., Marcel Dekker Inc., N.Y.

2. The Theory & Practice of Industrial Pharmacy, 3rd edition, Leon Lachman,
Herbert A. Lieberman, Joseph. L. Karig, Varghese Publishing House,
Bombay.

3. Validation Master plan by Terveeks or Deeks, Davis Harwood International
publishing.

4. Validation of Aseptic Pharmaceutical Processes, 2nd Edition, by Carleton
& Agalloco,

5. (Marcel Dekker).

6. Michael Levin, Pharmaceutical Process Scale-Up”, Drugs and Pharm. Sci.
Series, Vol. 157,2nd Ed., Marcel Dekker Inc., N.Y.

7. Validation Standard Operating Procedures: A Step by Step Guide for
Achieving Compliance in the Pharmaceutical, Medical Device, and Biotech
Industries, Syed Imtiaz Haider

8. Pharmaceutical Equipment Validation: The Ultimate Qualification
Handbook, Phillip A. Cloud, Interpharm Press

9. Validation of Pharmaceutical Processes: Sterile Products, Frederick J.
Carlton (Ed.) and James Agalloco (Ed.), Marcel Dekker

10. Analytical Method validation and Instrument Performance Verification by
Churg Chan, Heiman Lam, Y.C. Lee, Yue. Zhang, Wiley Interscience.

11.Huber L. Validation and Qualification in Analytical Laboratories. Informa
Healthcare

12.Wingate G. Validating Corporate Computer Systems: Good IT Practice for
Pharmaceutical Manufacturers. Interpharm Press

13.LeBlanc DA. Validated Cleaning Technologies for Pharmaceutical
Manufacturing. Interpharm Press
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AUDITS AND REGULATORY COMPLIANCE
(MPA 203T)

Scope

This course deals with the understanding and process for auditing in
pharmaceutical industries. This subject covers the methodology involved in the
auditing process of different in pharmaceutical industries.

Objectives

Upon completion of this course the student should be able to
=  Tounderstand the importance of auditing
= Tounderstand the methodology of auditing
=  Tocarry out the audit process
= Toprepare the auditing report
= Toprepare the check list for auditing

THEORY 60 Hrs

1. Introduction: Objectives, Management of audit, Responsibilities, 12
Planning process, information gathering, administration, Hrs
Classifications of deficiencies

2 Role of quality systems and audits in pharmaceutical manufacturing 12
environment: cGMP Regulations, Quality assurance functions, Hrs
Quality systems approach, Management responsibilities,
Resource, Manufacturing operations, Evaluation activities,
Transitioning to quality system approach, Audit checklist for drug
industries.

3 Auditing of vendors and production department: Bulk Pharmaceutical 12
Chemicals and packaging material Vendor audit, Warehouse and Hrs
weighing, Dry Production: Granulation, tableting, coating, capsules,
sterile production and packaging.

4 Auditing of Microbiological laboratory: Auditing the manufacturing 12
process, Product and process information, General areas of interest Hrs
in the building raw materials, Water, Packaging materials.
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12
Hrs

139Auditing of Quality Assurance and engineering
department: Quality Assurance Maintenance, Critical
systems: HVAC, Water, Water for Injection systems, ETP.

REFERENCES

1. Compliance auditing for Pharmaceutical Manufacturers. Karen Ginsbury
and Gil Bismuth, Interpharm/CRC, Boca Raton, London New York,
Washington D.C.

2. Pharmaceutical Manufacturing Handbook, Regulations and Quality by
Shayne Cox Gad. Wiley-Interscience, A John Wiley and sons, Inc.,
Publications.

3. Handbook of microbiological Quality control. Rosamund M. Baird, Norman
A. Hodges, Stephen P. Denyar. CRC Press. 2000.

4. Laboratory auditing for quality and regulatory compliance. Donald C.
Singer, Raluca-loana Stefan, Jacobus F. Van Staden. Taylor and Francis
(2005).
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PHARMACEUTICAL MANUFACTURING TECHNOLOGY
(MQA 204T)
Scope

This course is designed to impart knowledge and skills necessary to train the
students with the industrial activities during Pharmaceutical Manufacturing.

Objectives

At completion of this course it is expected that students will be able to
understand,

1.

= The common practice in the pharmaceutical industry developments,
plant layout and production planning

= Will be familiar with the principles and practices of aseptic process
technology, non sterile manufacturing technology and packaging
technology.

= Have a better understanding of principles and implementation of
Quality by design (QbD) and process analytical technology (PAT) in
pharmaceutical manufacturing

THEORY 60 Hrs

Pharmaceutical industry developments: Legal requirements and 12
Licenses for APl and formulation industry, Plant location- Hrs

Factors influencing.
Plant layout: Factors influencing, Special provisions, Storage

space requirements, sterile and aseptic area layout.

Production planning: General principles, production systems,
calculation of standard cost, process planning, routing, loading,
scheduling, dispatching of records, production control.

Aseptic process technology: Manufacturing, manufacturing 12
flowcharts, in process-quality control tests for following sterile Hrs
dosage forms: Ointment, Suspension and Emulsion, Dry powder,
Solution (Small Volume & large Volume).

Advanced sterile product manufacturing technology : Area
planning & environmental control, wall and floor treatment,
fixtures and machineries, change rooms, personnel flow, utilities &
utilities equipment location, engineering and maintenance.

Process Automation in Pharmaceutical Industry: With specific
reference to manufacturing of sterile semisolids, Small Volume
Parenterals & Large Volume Parenterals (SVP & LVP), Monitoring

of Parenteral manufacturing facility, Cleaning in Place (CIP),
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Sterilization in Place (SIP), Prefilled Syringe, Powdered Jet,
Needle Free Injections, and Form Fill Seal Technology (FFS).
Lyophilization technology: Principles, process, equipment.

3 Non sterile manufacturing process technology: Manufacturing, 12
manufacturing flowcharts, in process-quality control tests for Hrs
following Non-Sterile solid dosage forms: Tablets (compressed &
coated), Capsules (Hard & Soft).

Advance non-sterile solid product manufacturing

technology: Process Automation in Pharmaceutical Industry with
specific reference to manufacturing of tablets and coated
products, Improved Tablet Production: Tablet production process,
granulation and pelletization equipments, continuous and batch
mixing, rapid mixing granulators, rota granulators, spheronizers
and marumerisers, and other specialized granulation and drying

equipments. Problems encountered.
Coating technology: Process, equipments, particle coating,

fluidized bed coating, application techniques. Problems
encountered.

4 Containers and closures for pharmaceuticals: Types, performance, 12
assuring quality of glass; types of plastics used, Drug plastic Hrs
interactions, biological tests, modification of plastics by drugs;
different types of closures and closure liners; film wrapper;
blister packs; bubble packs; shrink packaging; foil / plastic
pouches, bottle seals, tape seals, breakable seals and sealed
tubes; quality control of packaging material and filling
equipment, flexible packaging, product package compatibility,
transit worthiness of package, Stability aspects of packaging.
Evaluation of stability of packaging material.

5 Quality by design (QbD) and process analytical technology (PAT): 12

Current approach and its limitations. Why QbD is required, Hrs
Advantages, Elements of QbD, Terminology: QTPP. CMA, CQA,
CPP, RLD, Design space, Design of Experiments, Risk
Assessment and mitigation/minimization. Quality by Design,
Formulations by Design, QbD for drug products, QbD for Drug
Substances, QbD for Excipients, Analytical QbD. FDA initiative on
process analytical technology. PAT as a driver for improving
quality and reducing costs: quality by design (QbD), QA, QC and
GAMP. PAT guidance, standards and regulatory requirements.
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REFERENCES

1.

Lachman L, Lieberman HA, Kanig JL. The theory and practice of industrial
rd

pharmacy, 3 ed., Varghese Publishers, Mumbai 1991.
th

. Sinko PJ. Martin's physical pharmacy and pharmaceutical sciences, 5

ed., B.l. Publications Pvt. Ltd, Noida, 2006.
Lieberman HA, Ladchman L, Schwartz JB. Pharmaceutical dosage forms:
ni

tablets Vol. I-lll, 2 ed., CBS Publishers & distributors, New Delhi, 2005.
th

Banker GS, Rhodes CT. Modern Pharmaceutics, 4 ed., Marcel Dekker
Inc, New York, 2005.

. Sidney H Willing, Murray M, Tuckerman. Williams Hitchings IV, Good

manufacturing of pharmaceuticals (A Plan for total quality control) 3rd
Edition. Bhalani publishing house Mumbai.

6. Indian Pharmacopoeia. Controller of Publication. Delhi, 1996.

British Pharmacopoeia. British Pharmacopoeia Commission Office,
London, 2008.

United States Pharmacopoeia. United States Pharmacopeial Convention,
Inc, USA, 2003.

Dean D A, Evans E R and Hall I H. Pharmaceutical Packaging
Technology. London, Taylor & Francis, 1st Edition. UK.

.Edward J Bauer. Pharmaceutical Packaging Handbook. 2009. Informa

Health care USA Inc. New york.

.Shaybe Cox Gad. Pharmaceutical Manufacturing Handbook. John Willey

and Sons, New Jersey, 2008.
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QUALITY ASSURANCE PRACTICAL — Il PRACTICALS
(MQA 205P)

Organic contaminants residue analysis by HPLC
Estimation of Metallic contaminants by Flame photometer
Identification of antibiotic residue by TLC

Estimation of Hydrogen Sulphide in Air.

Estimation of Chlorine in Work Environment.

Sampling and analysis of SOz using Colorimetric method
Qualification of following Pharma equipment

a.Autoclave

8.
9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.

b.Hot air oven
c. Powder Mixer (Dry)

d.Tablet Compression Machine

Validation of an analytical method for a drug
Validation of a processing area

Qualification of at least two analytical instruments
Cleaning validation of one equipment

Qualification of Pharmaceutical Testing Equipment (Dissolution testing
apparatus, Friability Apparatus, Disintegration Tester)
Check list for Bulk Pharmaceutical Chemicals vendors
Check list for tableting production.

Check list for sterile production area

Check list for Water for injection.

Design of plant layout: Sterile and non-sterile

Case study on application of QbD

Case study on application of PAT
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PHARMACEUTICALREGULATORY AFFAIRS(MRA)

GOOD REGULATORY PRACTICES (MRA 101T)
Scope

This course is designed to impart fundamental knowledge on various Good
Regulatory Practices viz., cGMP, GLP, GALP and GDP for Pharmaceuticals,
Cosmetics, Food & Nutraceuticals, Medical devices, In-vitro Diagnostic Medical
Devices (IVDs) and biological products and understand the rationale behind
these requirements and will propose ways and means of complying with them.

Objectives

At completion of this course it is expected that students will be able to
understand,
= The key regulatory and compliance elements with respect to Good
Manufacturing Practices, Good Laboratory Practices, Good Automated
Laboratory Practices and Good Documentation Practices.
= Prepare and implement the check lists and SOPs for various Good
Regulatory Practices
= Implement Good Regulatory Practices in the Healthcare and related
Industries
= Prepare for the readiness and conduct of audits and inspections.

THEORY 60 Hrs
1. Current Good Manufacturing Practices: Introduction, US ¢cGMP Part 12
210 and Part 211.EC Principles of GMP (Directive Hrs
91/356/EEC) Article 6 to Article 14 and WHO cGMP guidelines
GAMP-5; Medical device and IVDs Global Harmonization Task
Force(GHTF) Guidance docs.

2 Good Laboratory Practices: Introduction, USFDA GLP Regulations 12
(Subpart A to Subpart K), Controlling the GLP inspection Hrs
process, Documentation, Audit, goals of Laboratory Quality
Audit, Audit tools, Future of GLP regulations, relevant ISO and
Quality Council of India(QClI) Standards

3 Good Automated Laboratory Practices: Introduction to GALP, 12
Principles of GALP, GALP Requirements, SOPs of GALP, Hrs
Training Documentation,21 CFR Part 11, General check list of
21CFR Part 11, Software Evaluation checklist, relevant ISO and
QCI Standards.
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4

12

Good Distribution Practices: Introduction to GDP, Legal GDP H
rs

requirements put worldwide, Principles, Personnel,
Documentation, Premises and Equipment, Deliveries to
Customers, Returns, Self-Inspection, Provision of information,
Stability testing principles, WHO GDP, USP GDP (Supply chain
integrity), relevant CDSCO guidance and ISO standards

Quality management systems: Concept of Quality, Total Quality 12
Management, Quality by design, Six Sigma concept, Out of Hrs
Specifications (00S), Change control. Validation: Types of
Validation, Types of Qualification, Validation master plan (VMP),
Analytical Method Validation. Validation of utilities, [Compressed

air, steam, water systems, Heat Ventilation and Air conditioning
(HVAQ)]and Cleaning Validation. The International Conference on
Harmonization (ICH) process, ICH guidelines to establish quality,
safety and efficacy of drug substances and products, ISO 13485,

Sch MIIl and other relevant CDSCO regulatory guidance
documents.

REFERENCES

1. Good Laboratory Practice Regulations, by Sandy Weinberg, Fourth Edition
Drugs and the Pharmaceutical Sciences, Vol.168

2. Good Pharmaceutical Manufacturing practice, Rational and compliance by
John Sharp, CRC Press

3. Establishing a cGMP Laboratory Audit System, A practical Guide by David
M.Bleisner, Wiley Publication.

4. How to practice GLP by PP Sharma, Vandana Publications.

5. Laboratory Auditing for Quality and Regulatory compliance bu Donald
C.Singer, Drugs and the Pharmaceutical Sciences, Vol.150.

6. Drugs & Cosmetics Act, Rules & Amendments
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DOCUMENTATION AND REGULATORY WRITING
(MRA 102T)

Scope

This course is designed to impart fundamental knowledge on documentation
and general principles involved in regulatory writing and submission to agencies.

Objectives

Upon completion of the course the student shall be able to,
= Know the various documents pertaining to drugs in pharmaceutical

industry
= Understand the basics of regulatory compilation

= Create and assemble the regulation submission as per the

requirements of agencies

=  Follow up the submissions and post approval document requirements

THEORY
1.

Documentation in  pharmaceutical industry: Exploratory Product
Development Brief (EPDB) for Drug substance and Drug product,
Product Development Plan (PDP), Product Development Report
(PDR), Master Formula Record, Batch Manufacturing Record
and its calculations, Batch Reconciliation, Batch Packaging
Records, Print pack specifications, Distribution records,
Certificate of Analysis (CoA), Site Master File and Drug Master
Files (DMF).

Dossier preparation and submission: Introduction and overview
of dossiers, contents and organization of dossier, binders and
sections, compilation and review of dossier. Paper
submissions, overview and modules of CTD, electronic CTD
submissions; Electronic submission: Planning electronic
submission, requirements for submission, regulatory bindings and
requirements, Tool and Technologies, electronic dossier
submission process and validating the submission, Electronic
Submission Gateway (ESG). Non eCTD electronic submissions
(NeeS), Asian CTD formats (ACTD) submission. Organizing,
process and validation of submission. Submission in Sugam
system of CDSCO.

60 Hrs

12
Hrs

12
Hrs
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Audits: Introduction, Definition, Summary, Types of audits, GMP
compliance audit, Audit policy, Internal and External Audits,
Second Party Audits, External third party audits, Auditing
strategies, Preparation and conducting audit, Auditing strategies,
audit analysis, audit report, audit follow up. Auditing/inspection of
manufacturing facilities by regulatory agencies. Timelines for
audits/inspection. GHTF study group 4 guidance document.
ISO 13485.

Inspections:  Pre-approval inspections, Inspection of
pharmaceutical manufacturers, Inspection of drug distribution
channels, Quality systems requirements for national good
manufacturing practice inspectorates, inspection report, model
certificate of good manufacturing practices, Root cause analysis,
Corrective and Preventive action (CAPA).

Product life cycle management: Prior Approval Supplement (PAS),
Post Approval Changes [SUPAC], Changes Being Effected in
30 Days (CBE-30), Annual Report, Post marketing Reporting
Requirements, Post approval Labeling Changes, Lifecycle
Management, FDA Inspection and Enforcement, Establishment
Inspection Report (EIR), Warning Letters, Recalls, Seizure and
Injunctions. ISO Risk Management Standard

REFERENCES

1.

12
Hrs

12
Hrs

12
Hrs

Compliance auditing for Pharmaceutical Manufacturers. Karen
Ginsbury and Gil Bismuth, Interpharm/CRC, Boca Raton, London New

York, Washington D.C.

Pharmaceutical Manufacturing Handbook, Regulations and Quality by
Shayne Cox Gad. Wiley-Interscience, A John Wiley and sons, Inc.,

Publications.

Handbook of microbiological Quality control. Rosamund M. Baird,

Norman A. Hodges, Stephen P. Denyar. CRC Press. 2000.

Laboratory auditing for quality and regulatory compliance. Donald C.

Singer, Raluca-loana Stefan, Jacobus F. Van Staden. Taylor and

Francis (2005).

Implementing Juran's Road Map for Quality Leadership: Benchmarks

and Results, By Al Endres, Wiley, 2000

Understanding, Managing and Implementing Quality: Frameworks,

Techniques and Cases, By Jiju Antony; David Preece, Routledge, 2002
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7. Organizing for High Performance: Employee Involvement, TQM,
Reengineering, and Knowledge Management in the Fortune 1000: The
CEO Report By Edward E. Lawler; Susan Albers Mohrman; George
Benson, Jossey-Bass, 2001

8. Corporate Culture and the Quality Organization By James W. Fairfield-
Sonn, Quorum Books, 2001

9. The Quality Management Sourcebook: An International Guide to
Materials and Resources By Christine Avery; Diane Zabel, Routledge,
1997

10. The Quality Toolbox, Second Edition, Nancy R. Tague, ASQ
Publications

11. Juran's Quality Handbook, Sixth Edition, Joseph M. Juran and Joseph
A. De Feo, ASQ Publications

12. Root Cause Analysis, The Core of Problem Solving and Corrective
Action, Duke Okes, 2009, ASQ Publications

13. International Medical Device Regulators Forum (IMDRF) Medical
Device Single Audit Program (MDSAP)
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CLINICAL RESEARCH REGULATIONS
(MRA 103T)
Scope

This course is designed to impart the fundamental knowledge on the clinical
development process of drugs, pharmaceuticals and Medical Devices, phases
and conduct of clinical trials and research, regulations and guidance governing the
conduct of clinical research in India, USA and EU. It prepares the students to
learn in detail on various laws, legislations and guidance related to safety,
efficacy, ethical conduct and regulatory approval of clinical research.

Objectives
Upon completion of the course, the student shall be able to (know, do and
appreciate)
= History, origin and ethics of clinical and biomedical research and
evaluation
<« Clinical drug, medical device development process and different types
and phases of clinical trials
= Regulatory requirements and guidance for conduct of clinical trials and

research
Theory 60 Hrs
1. Clinical Drug Development Process 12
= Different types of Clinical Studies Hrs

= Phases of clinical trials, Clinical Trial protocol

Phase O studies

= Phase | and subtype studies (single ascending, multiple
ascending, dose escalation, methods, food effect studies,
drug - drug interaction, PK end points

= Phase Il studies (proof of concept or principle studies to
establish efficacy)

= Phase Il studies (Multi ethnicity, global clinical trial,
registration studies)

=  Phase IV studies (Post Marketing Studies; PSUR)

Clinical Investigation and Evaluation of Medical Devices &

1VVDs

Different Types of Studies
Key Concepts of Medical Device Clinical Evaluation
Key concepts of Clinical Investigation
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Ethics in Clinical Research: 12

- Historical Perspectives: Nuremberg Code, Thalidomide study Hrs
, Nazis Trials, Tuskegee Syphilis Study, The Belmont Report,
The declaration of Helsinki

= Origin of International Conference on Harmonization - Good
Clinical Practice (ICH-GCP) guidelines.

=  The ethics of randomized clinical trials

= The role of placebo in clinical trials

= Ethics of clinical research in special population

= Institutional Review Board/Independent Ethics
Committee/Ethics Committee - composition, roles,
responsibilities, review and approval process and ongoing
monitoring of safety data

- Data safety monitoring boards.

= Responsibilities of sponsor, CRO, and investigator in ethical
conduct of clinical research
= Ethical principles governing informed consent process
=  Patient Information Sheet and Informed Consent Form
=  The informed consent process and documentation

Regulations governing Clinical Trials 12

India: Clinical Research regulations in India - Schedule Y & Hrs
Medical Device Guidance

USA: Regulations to conduct drug studies in USA (FDA)

= NDA 505(b)(1) of the FD&C Act (Application for approval of a
new drug)

= NDA 505(b)(2) of the FD&C Act (Application for approval of a
new drug that relies, at least in part, on data not developed
by the applicant)

= ANDA 505(j) of the FD&C Act (Application for approval of a
generic drug product)

=  FDA Guidance for Industry - Acceptance of Foreign Clinical
Studies

« FDA Clinical Trials Guidance Document: Good Clinical
Practice

EU: Clinical Research regulations in European Union (EMA)
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4

Clinical Research Related Guidelines 12
« Good Clinical Practice Guidelines (ICH GCP E6) Hrs
= Indian GCP Guidelines

= ICMR Ethical Guidelines for Biomedical Research

- CDSCO guidelines

GHTF study group 5 guidance documents
Regulatory Guidance on Efficacy and Safety ICH Guidance’s

- E4 - Dose Response Information to support Drug
Registration

E7 - Studies in support of General Population: Geriatrics

E8 - General Considerations of Clinical Trials

= E10 - Choice of Control Groups and Related Issues in
Clinical Trials,

= E 11 - Clinical Investigation of Medicinal Products in the
Pediatric Population

= General biostatics principle applied in clinical research

USA & EU Guidance 12
USA: FDA Guidance Hrs

=  CFR 21Part 50: Protection of Human Subjects

= CFR 21Part 54: Financial Disclosure by Clinical Investigators

= CFR 271Part 312: IND Application

= CFR 21Part 314: Application for FDA Approval to Market a
New Drug

- CFR 271Part 320: Bioavailability and bioequivalence
requirements

= CFR 21Part 812: Investigational Device Exemptions

=  CFR 21Part 822: Post-market surveillance

= FDA Safety Reporting Requirements for INDs and BA/BE
Studies

=  FDA Med Watch

= Guidance for Industry: Good Pharmacovigilance Practices

and Pharmacoepidemiologic Assessment
European Union: EMA Guidance

= EU Directives 2001

EudraLex (EMEA) Volume 3 - Scientific guidelines for
medicinal products for human use

EU Annual Safety Report (ASR)

Volume 9A - Pharmacovigilance for Medicinal Products for
Human Use

EU MDD with respect to clinical research

ISO 14155
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REFERENCES

1.

2.

Clinical Trials and Human Research: A Practical Guide to Regulatory
Compliance By Fay A. Rozovsky and Rodney K. Adams

HIPAA and Human Subjects Research: A Question and Answer
Reference Guide By Mark Barnes, JD, LLM and Jennifer Kulynych, JD,
PhD

Principles and Practices of Clinical Research, Second Edition Edited by
John I. Gallin and Frederick P. Ognibene

Reviewing Clinical Trials: A Guide for the Ethics Committee; Johan PE
Karlberg and Marjorie A Speers; Karlberg, Johan Petter Einar, Hong
Kong.

International Pharmaceutical Product Registration: Aspects of Quality,
Safety and Efficacy; Anthony C. Cartwright; Taylor & Francis Inc., USA.
New Drug Approval Process: The Global Challenge; Guarino, Richard
A; Marcel Dekker Inc., NY.

FDA regulatory affairs: a guide for prescription drugs, medical devices,
and biologics; Douglas J. Pisano, David Mantus; CRC Press, USA
Country Specific Guidelines from official websites.

Drugs & Cosmetics Act & Rules and Amendments

RECOMMENDED WEBSITES:

EU Clinical Research Directive 2001: http://www.eortc.be/services/doc
/clinical-eudirective-04-april-01.pdf

Code of Federal Regulations, FDA:
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/cfrsearch.cfm
Guidelines of International Conference on Harmonization: http://www.
ich.org/products/quidelines.html

Eudralex Guidelines: http://www.gmpcompliance.info/euquide.htm

FDA New Drug Application:
http://www.fda.gov/requlatoryinformation/legislation/FederalFoodDruga
ndCosmetic
ActFDCAct/FDCActChapterVDrugsandDevices/ucm108125.htm

Medicines and Healthcare products Regulatory Agency: http://www
-mhra.gov.uk

Central Drugs Standard Control Organization Guidance for Industry:
http://cdsco.nic.in/CDSCO-GuidanceForindustry.pdf

ICMR Ethical Guidelines for Biomedical Research: http://icmr.nic.in
/ethical_guidelines.pdf



http://www.eortc.be/services/doc
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/cfrsearch.cfm
http://www/
http://www.gmpcompliance.info/euguide.htm
http://www.fda.gov/regulatoryinformation/legislation/FederalFoodDruga
http://www/
http://cdsco.nic.in/CDSCO-GuidanceForIndustry.pdf
http://icmr.nic.in/
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REGULATIONS AND LEGISLATION FOR DRUGS & COSMETICS,
MEDICAL DEVICES, BIOLOGICALS & HERBALS, AND FOOD &
NUTRACEUTICALS IN INDIA AND INTELLECTUAL PROPERTY

RIGHTS
(MRA 104T)
Scope
This course is designed to impart fundamental knowledge on regulations and
legislation in India w.r.t. Drugs & Cosmetics, Medical Devices, Biologicals &
Herbals, and Food & Nutraceuticals. It prepares the students for basic
regulatory requirements in India of Drugs & Cosmetics, Medical Devices,
Biologicals & Herbals, and Food & Nutraceuticals. for manufacture, import &
registration, export, sale, marketing authorization, clinical trials and intellectual
property rights.

Objectives

Upon the completion of the course the student shall be able to:
= Know different Acts and guidelines that regulate Drugs & Cosmetics,
Medical Devices, Biologicals & Herbals, and Food & Nutraceuticals

industry in India.
= Understand the approval process and regulatory requirements for

Drugs & Cosmetics, Medical Devices, Biologicals & Herbals, and Food
& Nutraceuticals

THEORY 60 Hrs
1. Biologicals & Herbals, and Food & Nutraceuticals 12
Acts and Rules (with latest amendments): Hrs
1. Drugs and Cosmetics Act 1940 and Rules 1945: DPCO
and NPPA

2. Other relevant provisions (rules schedules and
guidelines for approval of Drugs & Cosmetics, Medical
Devices, Biologicals & Herbals, and Food &
Nutraceuticals in India

Other relevant Acts: Narcotics Drugs and Psychotropic
Substances Act; Medicinal and Toilet Preparations (Excise
Duties) Act, 1955; Pharmacy Act, 1948; Drugs and Magic
Remedies (Objectionable Advertisements) Act, 1955; Prevention of
Cruelty to Animals Act.
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Re ulatory reqN=rements and approval procedures for Drugs 12
osmetics Medical Devices, Biologicals & Herbals, and Hrs

Food & Nutraceuticals

CDSCO (Central Drug Standard Control Organization) and State
Licensing Authority: Organization, Responsibilities
= Rules, regulations, guidelines and standards for
regulatory filing of Drugs & Cosmetics, Medical Devices,
Biologicals & Herbals, and Food & Nutraceuticals
=  Format and contents of Regulatory dossier filing
Clinical trial/ investigations

Indian Pharmacopoeial Standards, BIS standards and ISO and 12
other relevant standards Hrs

Bioavailability and Bioequivalence data (BA &BE), BCS 12
Classification of Drugs, Regulatory Requirements for Hrs
Bioequivalence study

Stability requirements: ICH and WHO

Guidelines for Drug testing in animals/Preclinical Studies

Animal testing: Rationale for conducting studies, CPCSEA
Guidelines

Ethical guidelines for human participants

ICMR-DBT Guidelines for Stem Cell Research

Intellectual Property Rights: Patent, Trademark, Copyright, 12
Industrial Designs and Geographical Indications, Indian Patent Hrs
Scenario. IPR vs Regulatory Affairs

REFERENCES

1.
2.

Manual of Patent Practice & Procedure, 3rd Edition, by The Patent Office of India
Patent Failure How Judges, Bureaucrats, and Lawyers put innovators at risk by
James Bessen and Michael J. Meurer

. Principles and Practice of Clinical Trial Medicine by Richard Chin and Bruce Y.

Lee

Ethical Guidelines for Biomedical Research on Human Participants by Indian
Council of Medical Research New delhi 2006.

CPCSEA Guidelines for Laboratory Animal Facility by Committee for the purpose
of control and supervision on experiments on animals (CPCSEA)



[T lll—gvE 4] AT T o9 ST 391

6. ICH E6 Guideline — Good Clinical Practice by ICH Harmonised Tripartite

7. Guidance for Industry on Submission of Clinical Trial Application for
Evaluating Safety and Efficacy by CDSCO (Central Drug Standard Control
Organisation)

8. Guidance for Industry on Requirement of Chemical & Pharmaceutical
Information including Stability Study Data before approval of clinical trials /

BE studies by CDSCO
9. Guidelines for Import and Manufacture of Medical Devices by CDSCO

10. Guidelines from official website of CDSCO
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24.
25.
26.

REGULATORY AFFAIRS PRACTICAL -1
(MRA 105P)

Case studies (4 Nos.) of each of Good Pharmaceutical Practices.
Documentation for in process and finished products Quality control tests for
Solid, liquid, Semisolid and Sterile preparations.
Preparation of SOPs, Analytical reports (Stability and validation)
Protocol preparation for documentation of various types of records (BMR,
MFR, DR)
Labeling comparison between brand & generics.
Preparation of clinical trial protocol for registering trial in India
Registration for conducting BA/ BE studies in India
Import of drugs for research and developmental activities
Preparation of regulatory dossier as per Indian CTD format and submission
in SUGAM

. Registering for different Intellectual Property Rights in India

. GMP Audit Requirements as per CDSCO

. Preparation and documentation for Indian Patent application.

. Preparation of checklist for registration of IND as per ICH CTD format.

. Preparation of checklist for registration of NDA as per ICH CTD format.

. Preparation of checklist for registration of ANDA as per ICH CTD format.

. Case studies on response with scientific rationale to USFDA Warning Letter
. Preparation of submission checklist of IMPD for EU submission.

. Comparison study of marketing authorization procedures in EU.

. Comparative study of DMF system in US, EU and Japan

. Preparation of regulatory submission using eCTD software

. Preparation of Clinical Trial Application (CTA) for US submission

. Preparation of Clinical Trial Application (CTA) for EU submission

. Comparison of Clinical Trial Application requirements of US, EU and Japan

of a dosage form.

Regulatory requirements checklist for conducting clinical trials in India.
Regulatory requirements checklist for conducting clinical trials in Europe.
Regulatory requirements checklist for conducting clinical trials in USA
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SEMESTER I
REGULATORY ASPECTS OF DRUGS & COSMETICS
(MRA 201T)

Scope

This course is designed to impart the fundamental knowledge on the drug
development process, regulatory requirements for approval of new drugs, drug
products and cosmetics in regulated and semi-regulated countrieslt prepares
the students to learn in detail on the regulatory requirements, documentation
requirements, and registration procedures for marketing the drug products and
cosmetics in regulated and semi-regulated countries.

Objectives

Upon completion of the course, the student shall be able to know

= process of drug discovery and development and generic product
development
= regulatory approval process and registration procedures for APl and

drug products in US, EU
Cosmetics regulations in regulated and semi-regulated countries

A comparative study of India with other global regulated markets

Theory 60 Hrs
1.

USA & CANADA: Organization structure and functions of FDA. 12
Federal register and Code of Federal Regulations (CFR), History Hrs

and evolution of United States Federal, Food, Drug and Cosmetic
Act (FFDCA), Hatch Waxman act and Orange book, Purple book,
Drug Master Files (DMF) system in US, Regulatory Approval
Process for Investigational New Drug (IND), New Drug
Application (NDA), Abbreviated New Drug Application (ANDA),
Supplemental New Drug Application (SNDA); Regulatory
requirements for Orphan drugs and Combination Products,
Changes to an approved NDA / ANDA. Regulatory considerations
for manufacturing, packaging and labeling of pharmaceuticals in
USA. Legislation and regulations for import, manufacture,
distribution and sale of cosmetics in USA and Canada.

European Union & Australia: Organization and structure of EMA 12
& EDQM, General guidelines, Active Substance Master Files  Hrs
(ASMF) system in EU, Content and approval process of IMPD,
Marketing Authorization procedures in EU (Centralized procedure,
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Decentralized procedure, Mutual recognition procedure and
National Procedure). Regulatory considerations for manufacturing,
packaging and labeling of pharmaceuticals in EU, Eudralex
directives for human medicines, Variations & extensions,
Compliance of European Pharmacopoeia (CEP)/ Certificate of
Suitability (CoS), Marketing Authorization (MA) transfers, Qualified
Person (QP) in EU. Legislation and regulations for import,
manufacture, distribution and sale of cosmetics in European
Union & Australia.

Japan: Organization of the PMDA, Pharmaceutical Laws and
regulations, types of registration applications, DMF system in
Japan, drug regulatory approval process, Regulatory
considerations for manufacturing, packaging and labeling of
pharmaceuticals in Japan, Post marketing surveillance in Japan.
Legislation and regulations for import, manufacture, distribution
and sale of cosmetics in Japan

Emerging Market: Introduction, Countries covered, Study of the
world map,study of various committees across the globe (ASEAN,
APEC, EAC, GCC, PANDRH, SADC)

WHO: WHO, GMP, Regulatory Requirements for registration of
drugs and post approval requirements in WHO through
prequalification programme, Certificate of Pharmaceutical Product
(CoPP) - General and Country Specific (South Africa, Egypt,
Algeria and Morocco, Nigeria, Kenya and Botswana)

Brazil, ASEAN, CIS and GCC Countries:

ASIAN Countries: Introduction to ACTD, Regulatory
Requirements for registration of drugs and post approval
requirements in China and South Korea & Association of
Southeast Asian Nations (ASEAN) Region i.e. Vietnam, Malaysia,
Philippines, Singapore and Thailand.

CIS (Commonwealth Independent States): Regulatory pre-requisites
related to Marketing authorization requirements for drugs and
post approval requirements in CIS countries i.e. Russia,
Kazakhstan and Ukraine GCC (Gulf Cooperation Council) for Arab
states: Regulatory pre-requisites related to Marketing
authorization requirements for drugs and post approval
requirements in Saudi Arabia and UAE

Legislation and regulations for import, manufacture, distribution
and sale of cosmetics in Brazil, ASEAN, CIS and GCC Countries.

12
Hrs

12
Hrs

12
Hrs
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REFERENCES :

1. Generic Drug Product Development, Solid Oral Dosage forms, Leon
Shargel and Isader Kaufer, Marcel Dekker series, Vol.143

2. The Pharmaceutical Regulatory Process, Edited by Ira R. Berry Marcel
Dekker Series, Vol.144

3. The Pharmaceutical Regulatory Process, Second Edition Edited by Ira R.
Berry and Robert P. Martin, Drugs and the Pharmaceutical Sciences,
Vol.185 Informa Health care Publishers.

4. New Drug Approval Process: Accelerating Global Registrations By
Richard A Guarino, MD, 5t edition, Drugs and the Pharmaceutical
Sciences, Vol.190.

5. Guidebook for drug regulatory submissions / Sandy Weinberg. By John
Wiley & Sons. Inc.

6. Drugs: From Discovery to Approval, Second Edition By Rick Ng

7. New Drug Development: A Regulatory Overview, Eighth Edition By Mark
Mathieu

8. Pharmaceutical Risk Management By Jeffrey E. Fetterman, Wayne L.
Pines and Gary H. Slatko

9. Preparation and Maintenance of the IND Application in eCTD Format By
William K. Sietsema

10. Country Specific Guidelines from official websites.

11. http://www.who.int/medicines/areas/quality_safety/regulation_legislation/
ListMRAWebsites.pdf

12.Roadmap to an ASEAN economic community Edited by Denis Hew.
ISEAS Publications, Singapore 2005, ISBN981-230-347-2

13.ASEAN, Rodolfo C. Severino, ISEAS Publications, Singapore 2005,
ISBN 978-981-230-750-7

14.Building a Future with Brics: The Next Decade for Offshoring, Mark
Kobayashi-Hillary, Springer

15.Outsourcing to India: The Offshore Advantage, Mark Kobayashi-Hillary,
Springer Trade performance and Regional Integration of the CIS
Countries, Lev Freinkman,

16.The world Bank, Washington, DC, ISBN: 0-8212-5896-0

17.Global Pharmaceutical Policy: Ensuring Medicines for Tomorrow's World
ByFrederick M. Abbott, Graham Dukes, Maurice Nelson Graham Dukes
139

18.The Gulf Cooperation Council: A Rising Power and Lessons for ASEAN
by Linda Low and Lorraine Carlos Salazar (Nov 22, 2010)

19. Doing Business in the Asean Countries, Balbir Bhasin, Business Expert
Press ISBN:13:978-1-60649-108-9

20.Realizing the ASEAN Economic Community: A Comprehensive
Assessment, Michael G Plummer (Editor), Chia Siow Yue (Editor),
Instute of South east asian studies, Singapore
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REGULATORY ASPECTS OF HERBAL AND BIOLOGICALS

(MRA 202T)
Scope

This course is designed to impart fundamental knowledge on Regulatory
Requirements, Licensing and Registration, Regulation on Labelling of Biologics

in India, USA and Europe
It prepares the students to learn in detail on Regulatory Requirements for

biologics, Vaccines and Blood Products

Objectives

Upon the completion of the course the student shall be able to :

= Know the regulatory Requirements for Biologics and Vaccines

= Understand the regulation for newly developed biologics and
biosimilars

= Know the pre-clinical and clinical development considerations of
biologics

= Understand the Regulatory Requirements of Blood and/or Its
Components Including Blood Products and label requirements

Theory 60 Hrs

1. India : Introduction, Applicable Regulations and Guidelines , 12
Principles for Development of Similar Biologics, Data Hrs
Requirements for Preclinical Studies, Data Requirements for
Clinical Trial Application, Data Requirements for Market
Authorization Application, Post-Market Data for Similar Biologics,
Pharmacovigilance. GMP and GDP.

2 USA: Introduction to Biologics; biologics, biological and 12
biosimilars, different biological products, difference between Hrs
generic drug and biosimilars, laws, regulations and guidance on
biologics/ biosimilars, development and approval of biologics and
biosimilars (IND, PMA, BLA, NDA, 510(k), pre-clinical and clinical
development considerations, advertising, labelling and packing of
biologics

3 European Union: Introduction to Biologics; directives, scientific 12
guidelines and guidance related to biologics in EU, comparability/ Hrs
biosimilarity assessment, Plasma master file, TSE/ BSE
evaluation, development and regulatory approval of biologics
(Investigational medicinal products and biosimilars), pre-clinical



[T lll—gvE 4] AT T o9 ST 397

and clinical development considerations; stability, safety,
advertising, labelling and packing of biologics in EU

4 Vaccine regulations in India, US and European Union: Clinical 12
evaluation, Marketing authorisation, Registration or licensing, Hrs
Quality assessment, Pharmacovigilance, Additional requirements
Blood and Blood Products Regulations in India, US and European
Union: Regulatory Requirements of Blood and/or Its Components
Including Blood Products, Label Requirements, ISBT
(International Society of Blood Transfusion) and IHN (International
Haemovigilence Network)

5  Herbal Products: Quality, safety and legislation for herbal 12
products in India, USA and European Union. Hrs

REFERENCES

1. FDA Regulatory Affairs: A Guide for Prescription Drugs, Medical Devices,
and Biologics, Douglas J. Pisano , David S. Mantus ; Informa ,2008

2. Biological Drug Products: Development and Strategies; Wei
Wang , Manmohan Singh ; wiley ,2013

3. Development of Vaccines: From Discovery to Clinical Testing; Manmohan
Singh , Indresh K. Srivastava ;Wiley, 2011

4. www.who.int/biologicals/en

5. www.fda.gov/BiologicsBloodVaccines/GuidanceComplianceRegulatorylnfo
rmation/

6. www.ihn-org.com

www.isbtweb.org

8. Guidelines on Similar Biologics: Regulatory Requirements for Marketing
Authorization in India

9. www.cdsco.nic.in

10.www.ema.europa.eu » scientific guidelines > Biologicals

11.www.fda.gov/biologicsbloodVaccines/GuidanceCompliance Regulatory
Information (Biologics)

N


http://www.who.int/biologicals/en
http://www.fda.gov/BiologicsBloodVaccines/GuidanceComplianceRegulatoryInformation/
http://www.fda.gov/BiologicsBloodVaccines/GuidanceComplianceRegulatoryInformation/
http://www.ihn-org.com/
http://www.isbtweb.org/
http://www.cdsco.nic.in/
http://www.ema.europa.eu/
http://www.fda.gov/biologicsbloodVaccines/GuidanceCompliance
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REGULATORY ASPECTS OF MEDICAL DEVICES
(MRA 203T)

Scope

This course is designed to impart the fundamental knowledge on the medical
devices and in vitro diagnostics, basis of classification and product life cycle of
medical devices, regulatory requirements for approval of medical devices in
regulated countries like US, EU and Asian countries along with WHO
regulations. It prepares the students to learn in detail on the harmonization
initiatives, quality and ethical considerations, regulatory and documentation
requirements for marketing medical devices and IVDs in regulated countries.

Objectives

Upon completion of the course, the student shall be able to know
= basics of medical devices and IVDs, process of development, ethical
and quality considerations
= harmonization initiatives for approval and marketing of medical devices
and IVDs
= regulatory approval process for medical devices and IVDs in India, US,

Canada, EU, Japan and ASEAN
=  clinical evaluation and investigation of medical devices and IVDs

Theory 60 Hrs

1. Medical Devices: Introduction, Definition, Risk based classification 12
and Essential Principles of Medical Devices and IVDs. Hrs
Differentiating medical devices IVDs and Combination
Products from that of pharmaceuticals, History of Medical Device
Regulation, Product Lifecycle of Medical Devices and

Classification of Medical Devices.
IMDRF/GHTF: Introduction, Organizational Structure, Purpose

and Functions, Regulatory Guidelines, Working Groups,
Summary Technical Document (STED), Global Medical Device
Nomenclature (GMDN).

2  Ethics: Clinical Investigation of Medical Devices, Clinical 12
Investigation Plan for Medical Devices, Good Clinical Practice for  Hrs
Clinical Investigation of medical devices (ISO 14155:2011)

Quality: Quality System Regulations of Medical Devices: SO
13485, Quality Risk Management of Medical Devices: ISO
14971, Validation and Verification of Medical device, Adverse
Event Reporting of Medical device
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3

USA: Introduction, Classification, Regulatory approval process for
Medical Devices (510k) Premarket Notification, Pre-Market
Approval (PMA), Investigational Device Exemption (IDE) and In
vitro Diagnostics, Quality System Requirements 21 CFR Part 820,
Labeling requirements 21 CFR Part 801, Post marketing
surveillance of MD and Unique Device Identification (UDI). Basics
of In vitro diagnostics, classification and approval process.

European Union: Introduction, Classification, Regulatory
approval process for Medical Devices

(Medical Device Directive, Active Implantable Medical Device
Directive) and In vitro Diagnostics (In Vitro Diagnostics Directive),
CE certification process.

Basics of In vitro diagnostics, classification and approval process.

ASEAN, China & Japan: Medical Devices and IVDs, Regulatory
registration procedures, Quality System requirements and clinical
evaluation and investigation.

IMDRF study groups and guidance documents.

REFERENCES

1.

2.

12
Hrs

12
Hrs

12
Hrs

FDA regulatory affairs: a guide for prescription drugs, medical devices, and

biologics by Douglas J. Pisano, David Mantus.

Medical Device Development: A Regulatory Overview by Jonathan S.

Kahan

Devices by John J. Tobin and Gary Walsh

Biologics by Carmen Medina

. Country Specific Guidelines from official websites.

. Medical Product Regulatory Affairs: Pharmaceuticals, Diagnostics, Medical

. Compliance Handbook for Pharmaceuticals, Medical Devices and
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REGULATORY ASPECTS OF FOOD & NUTRACEUTICALS
(MRA 204T)
Scope

This course is designed to impart the fundamental knowledge on Regulatory
Requirements, Registration and Labeling Regulations of Nutraceuticals in India,

USA and Europe.
It prepares the students to learn in detail on Regulatory Aspects for

nutraceuticals and food supplements.

Objectives

Upon completion of the course, the student shall be able to
<  Know the regulatory Requirements for nutraceuticals

= Understand the regulation for registration and labeling of nutraceuticals
and food supplements in India, USA and Europe.

Theory 60 Hrs

1. Nutraceuticals: Introduction, History of Food and Nutraceutical 12
Regulations, Meaning of Nutraceuticals, Dietary Supplements, Hrs
Functional Foods, Medical Foods, Scope and Opportunities in
Nutraceutical Market.

2 Global Aspects: WHO guidelines on nutrition. NSF International: 12
Its Role in the Dietary Supplements and Nutraceuticals Industries, Hrs
NSF Certification, NSF Standards for Food And Dietary
Supplements. Good Manufacturing Practices for Nutraceuticals.

3 India : Food Safety and Standards Act, Food Safety and 12
Standards Authority of India: Organization and Functions, Hrs
Regulations for import, manufacture and sale of nutraceutical
products in India, Recommended Dietary Allowances (RDA) in
India.

4 USA: US FDA Food Safety Modernization Act, Dietary 12
Supplement Health and Education Act. U.S. regulations for Hrs
manufacture and sale of nutraceuticals and dietary supplements,
Labelling Requirements and Label Claims for Dietary
Supplements, Recommended Dietary Allowances (RDA) in the
u.s
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12
Hrs

5  European Union: European Food Safety Authority (EFSA):

Organization and Functions. EU Directives and regulations for
manufacture and sale of nutraceuticals and dietary supplements.
Nutrition labelling. European Regulation on Novel Foods and

Novel Food Ingredients. Recommended Dietary Allowances
(RDA) in Europe.
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REFERENCES

1.

Regulation of Functional Foods and Nutraceuticals: A Global Perspective
by Clare M. Hasler (Wiley Online Library)

. Nutraceutical and Functional Food Regulations in the United States and

Around the World by Debasis Bagchi (Academic Press, Elsevier)

. http://www.who.int/publications/quidelines/nutrition/en/
. http://www.europarl.europa.eu/RegData/etudes/STUD/2015/536324/IPOL_

STU(2015)536324_EN.pdf

. Handbook of Nutraceuticals by Yashwant Pathak (CRC Press)
. Food Regulation: Law, Science, Policy and Practice by Neal D. Fortin

(Wiley)

. Country Specific Guidelines from official websites.


http://www.who.int/publications/guidelines/nutrition/en/
http://www.europarl.europa.eu/RegData/etudes/STUD/2015/536324/IPOL_STU(2015)536324_EN.pdf
http://www.europarl.europa.eu/RegData/etudes/STUD/2015/536324/IPOL_STU(2015)536324_EN.pdf
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14.

15.

16.

17.

18.
19.
20.
21.
22.

REGULATORY AFFAIRS PRACTICAL - II
(MRA 205P)

Case studies on

Change Management/ Change control. Deviations

Corrective & Preventive Actions (CAPA)

Documentation of raw materials analysis as per official monographs
Preparation of audit checklist for various agencies

Preparation of submission to FDA using eCTD software
Preparation of submission to EMA using eCTD software
Preparation of submission to MHRA using eCTD software
Preparation of Biologics License Applications (BLA)

. Preparation of documents required for Vaccine Product Approval
. Comparison of clinical trial application requirements of US, EU and

India of Biologics

. Preparation of Checklist for Registration of Blood and Blood Products
. Registration requirement comparison study in 5 emerging markets

(WHO) and preparing check list for market authorization

Registration requirement comparison study in emerging markets
(BRICS) and preparing check list for market authorization
Registration requirement comparison study in emerging markets
(China and South Korea) and preparing check list for market
authorization

Registration requirement comparison study in emerging markets
(ASEAN) and preparing check list for market authorization
Registration requirement comparison study in emerging markets (GCC)
and preparing check list for market authorization

Checklists for 510k and PMA for US market

Checklist for CE marking for various classes of devices for EU

STED Application for Class Il Devices

Audit Checklist for Medical Device Facility

Clinical Investigation Plan for Medical Devices
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PHARMACEUTICAL BIOTECHNOLOGY(MPB)

MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES
(MPB 101T)
Scope
This subject deals with various advanced analytical instrumental techniques for
identification, characterization and quantification of drugs. Instruments dealt are
NMR, Mass spectrometer, IR, HPLC, GC etc.

Objectives

After completion of course student is able to know,
= The analysis of various drugs in single and combination dosage forms
=  Theoretical and practical skills of the instruments

THEORY 60 Hrs

1. a. UV-Visible spectroscopy: Introduction, Theory, Laws, 12
Instrumentation associated with UV-Visible spectroscopy, Choice of Hrs
solvents and solvent effect and Applications of UV-Visible

spectroscopy.
IR spectroscopy: Theory, Modes of Molecular vibrations,

Sample handling, Instrumentation of Dispersive and Fourier -
Transform IR Spectrometer, Factors affecting vibrational
frequencies and Applications of IR spectroscopy

b. Spectroflourimetry: Theory of Fluorescence, Factors affecting
fluorescence, Quenchers, Instrumentation and Applications of
fluorescence spectrophotometer.

c. Flame emission spectroscopy and Atomic absorption spectroscopy:
Principle, Instrumentation, Interferences and Applications.

2 NMR spectroscopy: Quantum numbers and their role in NMR, 12
Principle, Instrumentation, Solvent requirement in NMR, Hrs
Relaxation process, NMR signals in various compounds,
Chemical shift, Factors influencing chemical shift, Spin-Spin
coupling, Coupling constant, Nuclear magnetic double resonance,

Brief outline of principles of FT-NMR and 13C NMR. Applications
of NMR spectroscopy.
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Mass Spectroscopy: Principle, Theory, Instrumentation of Mass lHer
Spectroscopy, Different types of ionization like electron impact,
chemical, field, FAB and MALDI, APCI, ESI, APPI Analyzers of
Quadrupole and Time of Flight, Mass fragmentation and its rules,
Meta stable ions, Isotopic peaks and Applications of Mass
spectroscopy
Chromatography:  Principle, apparatus, instrumentation, 12
chromatographic parameters, factors affecting resolution and Hrs
applications of the following:
a) Paper chromatography b) Thin Layer chromatography
¢) lon exchange chromatography d) Column chromatography
e) Gas chromatography f) High Performance Liquid
chromatography
g) Affinity chromatography
a.  Electrophoresis:  Principle, Instrumentation, Working 12
conditions, factors affecting separation and applications of the Hrs
following:
a) Paper electrophoresis b) Gel electrophoresis ¢) Capillary
electrophoresis d) Zone electrophoresis e) Moving boundary
electrophoresis f) Iso electric focusing
b. Xray Crystallography: Production of X rays, Different X ray
methods, Bragg‘s law, Rotating crystal technique, X ray powder
diffration technique, Types of crystals and applications of X-ray
diffraction.

REFERENCES

1. Spectrometric Identification of Organic compounds - Robert M Silverstein,
Sixth edition, John Wiley & Sons.

2. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler,
Timothy A. Nieman, 5th edition, Eastern press, Bangalore.
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6. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi,
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7. Pharmaceutical Analysis- Modern methods - Part B - J W Munson,
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MICROBIAL AND CELLULAR BIOLOGY
(MPB 102T)

Scope
This subject is designed to provide the advanced knowledge to the
biotechnology students in invaluable areas of advanced microbiology which
plays a crucial role in determining its future use and applications in medicine,
drug discovery and in pharmaceutical industry.

Objective
At the completion of this course it is expected that the students will get an
understanding about the following aspects;

= Importance of Microorganisms in Industry
Central dogma of molecular biology
Structure and function of cell and cell communication

Cell culture technology and its applications in pharmaceutical

industries.
= Microbial pathogenesis and correlating it to rational use of antimicrobial
agents.
THEORY 60Hrs
1. Microbiology 12

Introduction - Prokaryotes and Eukaryotes. Bacteria, fungi, Hrs
actionomycetes and virus - structure, chemistry and morphology,
cultural, physiological and reproductive features. Methods of
isolation, cultivation and maintenance of pure cultures. Industrially
important microorganisms - examples and applications

2 Molecular Biology: Structure of nucleus and chromosome, 12
Nucleic acids and composition, structure and types of DNA and Hrs
RNA. Central dogma of molecular biology: Replication,
Transcription and translation.
Gene regulation
Gene copy number, transcriptional control and translational
control.
RNA processing
Modification and Maturation, RNA splicing, RNA editing, RNA
amplification. Mutagenesis and repair mechanisms, types of
mutants, application of mutagenesis in stain improvement, gene
mapping of plasmids- types purification and application. Phage
genetics, geneticorganization, phage mutation and lysogeny.
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3 Cell structure and function 12
Cell organelles, cytoskeleton & cell movements, basic aspectsof Hrs
cell regulation, bioenergetics and fuelling reactions of aerobics
and anaerobics,secondary metabolism & its applications. Cell
communication, cell cycle and apoptosis, mechanism of cell
division. Celljunctions/adhesion and extra cellular matrix, germ
cells and fertilization, histology - thelife and death of cells in
tissues.

Cell Cycle and Cytoskeleton

Cell Division and its Regulation, G-Protein CoupledReceptors,
Kinases, Nuclear receptors, Cytoskeleton & cell movements,
IntermediateFilaments.

Apoptosis and Oncogenes

Programmed Cell Death, Tumor cells, carcinogens & repair.

Differentiation and Developmental Biology
Fertilization, Events of Fertilization, In vitro Fertilization,
Embryonic Germ Cells, Stem Cells and its Application.

4 Principles of microbial nutrition 12
Physical and chemical environment for microbial growth, Stability —Hrs
and degeneration of microbial cultures.

Growth of animal cells in culture

General procedure for cell culture, Nutrient composition, Primary,
established and transformed cell cultures, applications of cell
cultures in pharmaceutical industry and research. Growth of
viruses in cell culture propagation and enumeration. In-vitro
screening techniques- cytotoxicity, anti-tumor, anti-viral assays.

5 Microbial pathology 12
Identifying the features of pathogenic bacteria, fungi and viruses. Hrs
Mechanism of microbial pathogenicity, etiology and pathology of common
microbial diseases and currently recommended therapies for
common bacterial, fungal & viral infections. Mechanism of action of
antimicrobial agents and possible sites of chemotherapy.
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BIOPROCESS ENGINEERING AND TECHNOLOGY
(MPB 103T)

Scope

This paper has been designed to provide the knowledge to the biotechnology
students in invaluable areas of bioprocess technology to develop skills to
modify, design and operate different types of fermenters, to understand and

implement various fermentation procedures,

fermentation operations.

Objective

to train students in scale up

At the completion of this subject it is expected that students will be able to,

= Understand basics and design of fermentation technology

= Scale up and scale down processing of fermentation technology

= Bioprocessing of the industrially important microbial metabolites in

industries and R & D organizations.
Regulation governing the manufacturing of biological products

Understand and conduct fermentation process kinetics.

THEORY
1.

Introduction to fermentation technology

Basic principles of fermentation
Study of the design and operation of bioreactor

Ancillary parts and function, impeller design and agitation, power

requirements on measurements and control of dissolved oxygen,
carbon dioxide, temperature, pH and foam.

Types of bioreactor

CSTR, tower, airlift, bubble column, packed glass bead, hollow
fiber, configuration and application

Computer control of fermentation process

System configuration and application

Mass transfer

Theory, diffusional resistance to oxygen requirements of
microorganisms, measurements of mass transfer co- efficient and
factor affecting them, effects of aeration and agitation on mass
transfer, supply of air, air compressing, cleaning and sterilization
of air and plenum ventilation, air sampling and testing standards
for air purity.

60 Hrs

12
Hrs

12
Hrs



410

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1l—SEC.4]

Rheology

Rheological properties of fermentation system and their
importance in bioprocessing.

Scale up of fermentation process 12
Principles, theoretical considerations, techniques used, media for Hrs
fermentation, HTST sterilization, advantage and disadvantage,
liquid sterilization.

Cultivation and immobilized culture system

Cultivation system - batch culture, continuous culture,
synchronous cultures, fed batch culture. Graphical plot
representing the above systems.

Introduction to immobilization

Techniques, immobilization of whole cell, immobilized culture
system to prepare fine chemicals. Immobilization of enzymes and
their applications in the industry. Reactors for immobilized
systems and perspective of enzyme engineering.

Scale down of fermentation process 12
Theory, equipment design and operation, methods of filtration, Hrs
solvent extraction, chromatographic separation, crystallization
turbidity analysis and cell yield determination, metabolic response
assay, enzymatic assay, bioautographic techniques and
disruption of cells for product recovery.

Isolation and screening

Primary and secondary, maintenance of stockculture, strain
improvement for increased yield.

Bioprocessing  of the industrially important microbial 12
metabolites Hrs

a) Organic solvents - Alcohol and Glycerol

b) Organic acids - Citric acids, Lactic acids,

¢) Amino acids - Glutamic acids, Lysine, Cyclic AMP and

GMP

d) Antibiotics - Penicillin, Streptomycin, Griseofulvin,

e) Vitamins - B12, Riboflavin and Vitamin C
Biosynthetic pathways for some secondary metabolites, microbial
transformation of steroids and alkaloids
Regulation governing the manufacturing of biological products
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ADVANCED PHARMACEUTICAL BIOTECHNOLOGY
(MPB 104T)

Scope

This paper has been designed to provide the knowledge to the students to
develop skills of advanced techniques of isolation and purification of enzymes,
to enrich students with current status of development of vaccines and economic
importance of biotechnology products.

Objective

At the completion of this subject it is expected that students will be able to

= Understand about the latest technology development in biotechnology
technique, tools and their uses in drug and vaccine development.

= Identify appropriate sources of enzymes.

= Understand and perform genetic engineering techniques in gene
manipulation, r-DNA technology and gene amplification.

= Understand the overview of pharmacogenomics.

= Learn the regulatory approval process and key regulatory agencies for
new drugs, biologics, devices, and drug-device combinations.

THEORY 60 Hrs
1. Enzyme Technology 12
Classification, general properties of enzymes, dynamics of Hrs
enzymatic activity,sources of enzymes, extraction and purification,
pharmaceutical,therapeutic and clinical application. Production of
amyloglucosidase, glucose isomerase,amylase and trypsin.

2 Genetic Engineering 12
Techniques of gene manipulation, cloning strategies,procedures, Hrs
cloning vectors expression vectors, recombinant selection
andscreening, expression in E.coli and yeast.

Site directed mutagenesis, polymerase chain reaction, and
analysis of DNAsequences.

Gene library and cDNA

Applications of the above technique in the production of,

= Regulatory proteins - Interferon, Interleukins
= Blood products - Erythropoietin
< Vaccines - Hepatitis-B

= Hormones - Insulin
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Therapeutic peptides 12
Study on controlled and site specified delivery of therapeutic  Hrs
peptides and proteins through various routes of administration.
Transgenic animals
Production of useful proteins in transgenic animals and gene
therapy.
Human Genome
The human genome project-a brief study, Human chromosome -
Structure and classification, chromosomal abnormalities -
Syndromes
Signal transduction 12
Introduction, cell signaling pathways, lon channels, Sensors and Hrs
effectors, ON and OFF mechanisms, Spatial and temporal
aspects of signaling, cellular process, development, cell cycle and
proliferation, neuronal signaling, cell stress, inflammatory
responses and cell death, signaling defects and diseases.
Oncogenes
Introduction, definition, various oncogenes and their proteins.
Microbial Biotransformation 12
Biotransformation for the synthesis of chiral drugs and steroids. Hrs
Microbial Biodegradation
Biodegradation of xenobiotics, chemical and industrial wastes,
Production of single-cell protein,
Applications of microbes in environmental monitoring.
Biosensors
Definition, characteristics of ideal biosensors, types of biosensors,
biological recognition elements, transducers, application of
biosensors.

REFERENCES

1. Biotechnology-The biological principles: MD Trevan, S Boffey, KH
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5. Modern Biotechnology: S.B Primrose
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

PHARMACEUTICAL BIOTECHNOLOGY PRACTICAL - |
(MPB 105P)

Analysis of Pharmacopoeial compounds and their formulations by UV Vis

spectrophotometer
Simultaneous estimation of multi component containing formulations by UV

spectrophotometry

Experiments based on HPLC

Experiments based on Gas Chromatography

Estimation of riboflavin/quinine sulphate by fluorimetry

Estimation of sodium/potassium by flame photometry

Isolation and Purification of microorganism from the soil

Microbial contamination of Water and biochemical parameters.
Determination of Minimum Inhibitory concentration by gradient plate
technique and serial dilution method.

. UV- survival curve and Dark repair

. Sterility test for pharmaceutical preparations

. Sub culturing of cells and cytotoxicity assays.

. Construction of growth curve and determination of specific growth rate and

doubling time

Fermentation process of alcohol and wine production
Fermentation of vitamins and antibiotics

Whole cell immobilization engineering

Thermal death kinetics of bacteria

Replica plating

Bio-autography.

Isolation and estimation of DNA

Isolation and estimation of RNA

Isolation of plasmids

Agarose gel electrophoresis.

Transformation techniques

SDS - polyacrylamide gel electrophoresis for proteins
Polymerase chain reaction technique.
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PROTEINS AND PROTEIN FORMULATIONS
(MPB 201T)

Scope
This course is designed to impart knowledge and skills necessary for knowing
fundamental aspects of proteins and their formulations is a part of drug research
and development process. Basic theoretical discussions of the principles of
more integrated and coherent use of information for protein formulation and
design are provided to help the students to clarify the various biological
concepts of protein.

Objective
At the completion of this course it is expected that students will be able to
understand,
= Various methods of purification of proteins
=  Peptides in drug development
=  Protein identification and characterization
=  Protein based formulations
= Sequencing proteins

THEORY 60 Hrs

1. Protein engineering 12
Concepts for protein engineering. Isolation and purification of  Hrs
proteins, Stability and activity based approaches of protein
engineering, Chemical and Physical Considerations in Protein
and Peptide Stability, Different methods for protein engineering,
gene shuffling, and direct evolution.

2 Peptidomimetics 12
Introduction, classification; Conformationally restricted peptides, Hrs
design, pseudopeptides, peptidomimetics and transition state
analogs; Biologically active template; Amino acid replacements;
Peptidomimetics and rational drug design; CADD techniques in
peptidomimetics; Development of non peptide peptidomimetics.

3 Proteomics 12
Protein identification and characterization: Methods/strategies, Hrs
protein identification, de novo protein characterization, Isotope
labelling, N- and C-terminal tags.
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2-Dimensional gel electrophoresis

Methods including immobilized pH gradients (IPGs), resolution,
reproducibility and image analysis, future developments

4 Protein formulation 12
Different strategies used in the formulation of DNA and proteins, Hrs
Analytical and biophysical parameters of proteins and DNA in pre-
formulation, Liposomes, Neon-spears, Neon-particulate system,
PEGylation, Biological Activity, Biophysical Characterization
Techniques, Forced degradation studies of protein.

5 Methods of protein sequencing 12
Various methods of protein sequencing, characterisation, Edman Hrs
degradation, Tryptic and/or Chymotryptic Peptide Mapping.

REFERENCES

1. H. Lodhishet. Al. Molecular Cell Biology, W. H. Freeman and Company

2. Protein Purification - Hand Book, Amersham pharmacia biotech
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David Whitford, Proteins-Structure and Function, John Wiley & Sons Ltd.

7. James Swarbrick, Protein Formulation and Delivery Informa Healthcare
USA,Inc.

8. Rodney Pearlman, Y. John Wang Formulation, Characterization, and
Stability of Protein Drugs, Kluwer Academic Publishers.
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IMMUNOTECHNOLOGY
(MPB 202T)

Scope

This course is designed to impart knowledge on production and engineering of
antibodies, the application of antigens, the design of (recombinant) vaccines,
strategies for immune intervention, etc. The Immunotechnology - based
techniques will be used for therapeutics and diagnostics, industries in the
production, quality control and quality assurance, and in R&D.

Objective

After this course, the students will be able to:-

= Understand the techniques like immunodiagnostic tests,
= Characterization of lymphocytes, purification of antigens and antibody,

etc.

= Access health problems with immunological background;
=  Develop approaches for the immune intervention of diseases

THEORY 60 Hrs
1.

Fundamental aspects of immunology 12
Introduction, cells and organs of the immune system, cellular Hrs
basis of Immune response, primary and secondary lymphoid
organs, antigen antibody and their structure.

Types of immune responses, anatomy of immune response.

Overview of innate and adaptive Immunity.

Humoral Immunity

B - Lymphocytes and their activation. Structure and function of
immunoglobulins, idiotypes and anti idiotypic antibodies.

Cell mediated Immunity

Thymus derived lymphocytes (T cells) - their ontogeny and types,
MHC complex, antigen presenting cells (APC), mechanisms of T

cell activation, macrophages, dendritic cells, langerhans cells,
mechanism of phagocytosis

Immune Regulation and Tolerance 12
Complement activation and types and their biological functions, Hrs
cytokines and their role in immune response.

Hypersensitivity
Hypersensitivity Types I-1V, Hypersensitivity reactions and

treatment
Autoimmune diseases
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Vaccine technology

Vaccine and their types, conventional vaccines, novel methods for
vaccine production, antiidiotype vaccine, DNA vaccine, genetically
engineered vaccine, iscoms, synthetic peptides, and
immunodiagnostics.

Stem cell technology

Stem cell technology and applications to immunology

Hybridoma Technology

Hybridoma techniques - fusion methods for myeloma cells and B-
Lymphocytes, selection and screening techniques. Production
and purification of monoclonal antibodies and their applications in
Pharmaceutical industry.

Immunological Disorder

Autoimmune disorders and types, pathogenic mechanisms,
treatment, experimental models of auto immune diseases,
primary and secondary immunodeficiency disorders.
Immunodiagnosis

Antigen antibody interaction - Precipitation reaction, Agglutination
reactions, Principles and applications of ELISA, Radio Immuno
Assay, Western blot analysis, immune-electrophoresis, immuno
fluorescence, chemiluminescence assay, complement fixation
reaction.

REFERENCES

1
2

3.

. J. Kubey, Immunology - an Introduction.

S.C. Rastogi, Immunodiagonstics, New Age International.

12
Hrs

12
Hrs

12
Hrs

Ashim Chakravarthy, Immunology and Immunotechnology, Oxford

University Press.

. E. Benjamini, Molecular Immunology.
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BIOINFORMATICS AND COMPUTATIONAL BIOTECHNOLOGY
(MPB 203T)
Scope

This paper has been designed to provide the advanced knowledge to the
biotechnology students in invaluable areas of advanced bioinformatics which
plays a crucial role in determining its future use and applications in medicine,
drug discovery and in pharmaceutical industry.

Objectives

Upon completion of this course it is expected that the students will be able to
understand,

=  Use of computers in developing a new drugs
- Biological concepts for bioinformatics

= Proteins and their diversity

= Various gene finding methods

=  Searching the biological databases

= Target searching

= Various methods of drug designing

THEORY 60 Hrs
1.

Introduction to Bioinformatics 12
Definition and History of Bioinformatics, Internet and Hrs
Bioinformatics, Introduction to Data Mining, Applications of Data
Mining to Bioinformatics,

Biological Database

Protein and nucleic acid databases. Structural data bases.
Collecting and storing the sequence and Applications of
Bioinformatics.

Sequence analysis 12
Sequence alignment, pair wise alignment techniques, multiple Hrs
sequence analysis, multiple sequence alignment; Flexible
sequence similarity searching with the FAST3 program package,

the use of CLUSTAL W and CLUSTAL X for the multiple
sequence alignment. Tools used for sequence analysis.

Protein informatics 12
Introduction; Force field methods; Energy, buried and exposed Hrs
residues, side chains and neighbours; Fixed regions, hydrogen
bonds, mapping properties onto surfaces; Fitting monomers, R &
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S fit of conformers, assigning secondary structures; Sequence
alignment-methods, evaluation, scoring; Protein completion,
backbone construction and side chain addition; Small peptide
methodology, software accessibility, building peptides; Protein

displays; Substructure manipulations, annealing.
Protein structure prediction

Protein folding and model generation; Secondary structure
prediction, analyzing secondary structures; Protein loop
searching, loop generating methods, loop analysis; Homology
modeling, concepts of homology modeling, potential applications,
description, methodology, homologous sequence identification;
Align structures, align model sequence; Construction of variable
and conserved regions, threading techniques, Topology
fingerprint approach for prediction, evaluation of alternate models;
Structure prediction on a mystery sequence, structure aided
sequence techniques of structure prediction, structural profiles,
alignment algorithms, mutation tables, prediction, validation,
sequence based methods of structure prediction, prediction using
inverse folding, fold prediction; Significance analysis, scoring
techniques, sequence- sequence scoring.

Docking

Docking problems, methods for protein- ligand docking, validation
studies and applications; Screening small molecule databases,
docking of combinatorial libraries, input data, analyzing docking
results.

4 Diversity of Genomes 12
Prokaryotic and Eukaryotic Gene Families. Genome Analysis: Hrs
Introduction, Gene prediction methods, Gene mapping and
applications- Genetic and Physical Mapping, Integrated map,
Sequence assembly and gene expression.

Completed Genomes

Bacterium, Nematode, Plant and Human
Evolution of Genomes
Lateral or Horizontal Transfer among Genomes, Transcriptome

and Proteome-General Account
Phylogenetic analysis

Evolutionary Change in Nucleotide Sequences, Rates and
Patterns of Nucleotide Substitution, Models for Nucleotide

Substitution, Construction of Phylogenetic Tree, Genome
Annotation technique.
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Target searching and Drug Designing 12
Target and lead, timeline for drug development, target discovery, Hrs
target modulators, In-silico gene expression, microarray, and lead
discovery, libraries of ligands, active site analysis, and prediction

of drug quality.

REFERENCES
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BIOLOGICAL EVALUATION OF DRUG THERAPY
(MPB 204T)

Scope

This paper has been designed to provide the knowledge to the biotechnology
students to understand the importance of biological and evaluation of drug
therapy of biological medicines.

Objective

At the completion of this subject it is expected that students will be able to,
=  Understand about the general concept of standardization of biological.

= Understand the importance of transgenic animals and knockout
animals.

= Understand the biological medicines in development of various
diseases.

=  Learn the biological evaluation of drugs in vitro and in vivo

THEORY 60 Hrs
1. Biological Standardization 12

General principles, Scope and limitation of bio-assay, bioassay of Hrs
some official drugs.
Preclinical drug evaluation
Preclinical drug evaluation of its biological activity, potency and
toxicity-Toxicity test in animals including acute, sub-acute and
chronic toxicity, ED50 and LD50 determination, special toxicity
test like teratogenecity and mutagenecity.
Guidelines for toxicity studies
Various guidelines for toxicity studies. Animal experiments
assessing safety of packaging materials.

2 Pyrogens 12
Pyrogens: Sources, Chemistry and properties of bacterial Hrs
pyrogens and endotoxins, Official pyrogen tests.

Microbiological assay

Assay of antibiotics and vitamins.

Biological evaluation of drugs

Screening and evaluation (including principles of screening,
development of models for diseases: In vivo models / In vitro
models / cell line study).
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Biologic Medicines in Development for various diseases - 12
By Therapeutic Category Hrs

<  Genetic Disorders

=  Eye related Disorders

- Digestive Disorders

= Diabetes/Related Conditions

= Cardiovascular Disease

=  Cancer/Related Conditions

- Blood Disorders

=  Autoimmune Disorders

= Infectious Diseases

= Neurologic Disorders

=  Skin Diseases

= Organe Transplantation

Biologic Medicines in Development for various diseases —
by Product Category

< Antisense

< Vaccines

- Recombinant Hormones/Proteins

=  Monoclonal Antibodies (mAb)

= Interferons

=  Growth Factors

= Gene Therapy

= RNA Interference

Regulatory aspects : drugs, biologics and medical devices 12
An introduction to the regulations and documents necessary for Hrs
approval of a medical product.

Regulatory consideration

Regulatory consideration for pre-clinical testing and clinical testing

of drugs, biologics and medical devices.

New Drug Applications for Global Pharmaceutical Product
Approvals

Bioavailability 12
Objectives and consideration in bio-availability studies of Hrs
Biopharmaceuticals, Concept of equivalents, Measurements of
bio-availability.
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Determination of the rate of absorption, Bioequivalence and its
importance, Regulatory aspects of bio-availability and
bioequivalence studies for conventional dosage forms and

controlled drug_delivery systems of Biopharmaceuticals.
Pharmacokinetics

Pharmacokinetics:- Basic consideration, Pharmacokinetic models,
Application of Pharmacokinetics in new drug development of
Biopharmaceuticals and designing of dosage forms and Novel
drug delivery systems of Biopharmaceuticals.

REFERENCES

1. Perkins F.T., Hennessen W. Standardization and Control of Biologicals
Produced by Recombinant DNA Technology, International Association of
Biological Standardization

2. J.H. Burn., Biological Standardization, Oxford University Press

. Drug Discovery and Evaluation in Pharmacology assay: Vogel

. Chow, Shein, Ching, Design and analysis of animal studies in

pharmaceutical development,

5. Nodine and Siegler, Animal and Clinical pharmacologic Techniques in
Drug Evaluation.

6. Screening methods in pharmacology (vol I & Il), R.A. Turner.
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14.
15.
16.
17.
18.
19.
20.

PHARMACEUTICAL BIOTECHNOLOGY PRACTICAL - 11

(MPB 205P)

Protein identification

Protein characterization
Protein biochemistry
Recombinant DNA Technology
Protein expression

Protein formulations

Database searching
Sequence analysis methods
Protein structure prediction

. Gene annotation methods

. Phylogenetic analysis

. Protein, DNA binding studies
. Preparation of DNA for PCR applications - Isolation, Purity and

Quantification

Introduction to PCR - working of PCR, Programming.
Introduction to RT-PCR - working, programming.
Primer design using softwares.

Gene DNA amplification by random / specific primers.
Southern Hybridization

Western Blotting

Gene transformation
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PHARMACYPRACTICE(MPP)

CLINICAL PHARMACY PRACTICE (MPP 101T)
Scope

This course is designed to impart the basic knowledge and skills that are
required to practice pharmacy including the provision of pharmaceutical care
services to both healthcare professionals and patients in clinical settings.

Objectives

Upon completion of this course itis expected that students shall be able to :
= Understand the elements of pharmaceutical care and provide
comprehensive patient care services
= Interpret the laboratory results to aid the clinical diagnosis of various
disorders
= Provide integrated, critically analyzed medicine and poison information
to enable healthcare professionals in the efficient patient management

THEORY 60 Hrs

1. Introduction to Clinical Pharmacy: Definition, evolution and scope 12
of clinical pharmacy, International and national scenario of clinical Hrs
pharmacy practice, Pharmaceutical care
Clinical Pharmacy Services: Ward round participation, Drug
therapy review (Drug therapy monitoring including medication
order review, chart endorsement, clinical review and pharmacist
interventions)

2 Clinical Pharmacy Services: Patient medication history interview, 12
Basic concept of medicine and poison information services, Hrs
Basic concept of pharmacovigilance, Hemovigilance,
Materiovigilance and AEFI, Patient medication counselling, Drug
utilisation evaluation, Documentation of clinical pharmacy
services, Quality assurance of clinical pharmacy services.

3 Patient Data Analysis: 12
Patient Data & Practice Skills: Patient's case history - its Hrs
structure and significances in drug therapy management,
Common medical abbreviations and terminologies used in clinical
practice, Communication skills: verbal and non-verbal
communications, its applications in patient care services.
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Lab Data Interpretation: Hematological tests, Renal function
tests, Liver function tests

4 Lab Data Interpretation: Tests associated with cardiac disorders, 12
Pulmonary function tests, Thyroid function tests, Fluid and Hrs
electrolyte balance, Microbiological culture sensitivity tests

5 Medicines & Poison Information Services 12
Medicine Information Service: Definition and need for medicine Hrs
information service, Medicine information resources, Systematic
approach in answering medicine information queries, Preparation
of verbal and written response, Establishing a drug information
centre.

Poison Information Service: Definition, need, organization and
functions of poison information centre.

REFERENCES

1. A Textbook of Clinical Pharmacy Practice - Essential concepts and skills -
Parthasarathi G, Karin Nyfort-Hansen and Milap Nahata

2. Practice Standards and Definitions - The Society of Hospital Pharmacists
of Australia

3. Basic skills in interpreting laboratory data - Scott LT, American Society of
Health System Pharmacists Inc

4. Relevant review articles from recent medical and pharmaceutical literature.
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PHARMACOTHERAPEUTICS-I
(MPP 102T)
Scope

This course aims to enable the students to understand the different treatment
approaches in managing various disease conditions. Also, it imparts knowledge
and skills in optimizing drug therapy of a patient by individualizing the treatment

plan through evidence-based medicines.
Objectives

Upon completion of this course itis expected that students shall be able to:
=  Describe and explain the rationale for drug therapy
= Summarize the therapeutic approach for management of various
disease conditions including reference to the latest available evidence

= Discuss the clinical controversies in drug therapy and evidence based
medicine

= Prepare individualized therapeutic plans based on diagnosis

= Identify the patient specific parameters relevant in initiating drug
therapy, and monitoring therapy (including alternatives, time- course of
clinical and laboratory indices of therapeutic response and adverse
effect/s)

THEORY 60 Hrs
Etiopathogenesis and  pharmacotherapy of diseases
associated with following systems

1. Cardiovascular system: Hypertension, Congestive cardiac 12
failure, Acute coronary syndrome, Arrhythmias, Hyperlipidemias. Hrs
2 Respiratory system: Asthma, Chronic obstructive airways 12
disease, Drug induced pulmonary diseases Hrs

Endocrine system: Diabetes, Thyroid diseases

3 Gastrointestinal system: Peptic ulcer diseases, Reflux 12
esophagitis, Inflammatory bowel diseases, Jaundice & hepatitis Hrs

4 Gastrointestinal system: Cirrhosis, Diarrhea and Constipation, 12
Drug-induced liver disease Hrs

Hematological diseases: Anemia, Deep vein thrombosis, Drug
induced hematological disorders
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12

Bone and joint disorders: Rheumatoid arthritis, Osteoarthritis, H
rs

Gout, Osteoporosis

Dermatological Diseases: Psoriasis, Eczema and scabies,
impetigo, drug induced skin disorders

Ophthalmology: Conjunctivitis, Glaucoma

REFERENCES

1.

2.

Roger and Walker. Clinical Pharmacy and Therapeutics - Churchill
Livingstone publication

Joseph T. Dipiro et al. Pharmacotherapy: A Pathophysiologic Approach-
Appleton & Lange

. Robins SL. Pathologic basis of disease -W.B. Saunders publication
. Eric T. Herfindal. Clinical Pharmacy and Therapeutics- Williams and

Wilkins Publication

. Lloyd Young and Koda-Kimble MA Applied Therapeutics: The clinical Use

of Drugs- Lippincott Williams and Wilkins

. Chisholm- Burns Wells Schwinghammer Malone and Joseph P Dipiro.

Pharmacotherapy Principles and practice-- McGraw Hill Publication

. Carol Mattson Porth. Principles of Pathophysiology- Lippincott Williams

and Wilkins
Harrison's. Principles of Internal Medicine - McGraw Hill

. Relevant review articles from recent medical and pharmaceutical literature
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HOSPITAL & COMMUNITY PHARMACY
(MPP 103T)
Scope
This course is designed to impart basic knowledge and skills that are required to
practice pharmacy in both hospital and community settings.

Objectives

Upon completion of this course it is expected that students shall be able to:
= Understand the organizational structure of hospital pharmacy
=  Understand drug policy and drug committees
=  Know about procurement & drug distribution practices
=  Know the admixtures of radiopharmaceuticals
= Understand the community pharmacy management
=  Know about value added services in community pharmacies

THEORY 60 Hrs
1. Introduction to Hospitals - Definition, classification, organizational 12
structure Hrs

Hospital Pharmacy: Definition, Relationship of hospital
pharmacy department with other departments, Organizational
structure, legal requirements, work load statistics, Infrastructural
requirements, Hospital Pharmacy Budget and Hospital Pharmacy

management
Hospital Drug Policy: Pharmacy & Therapeutics Committee,

Infection Control committee, Research & Ethics Committee,
Management of Medicines as per NABH

2 Hospital Formulary Guidelines and its development, Developing 12
Therapeutic guidelines, Drug procurement process, and methods of Hrs
Inventory control, Methods of Drug distribution, Intravenous
admixtures, Hospital Waste Management

3 Education and training: Training of technical staff, training and 12
continuing education for pharmacists, Pharmacy students, Hrs
Medical staff and students, Nursing staff and students, Formal
and informal meetings and lectures, Drug and therapeutics
newsletter.

Community Pharmacy Practice: Definition, roles & responsibilities
of community pharmacists, and their relationship with other health
care providers.
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Community Pharmacy management: Legal requirements to start
community pharmacy, site selection, lay out & design, drug
display, super drug store model, accounts and audits, Good
dispensing practices, Different softwares & databases used in
community pharmacies. Entrepreneurship in community
pharmacy.

4 Prescription - Legal requirements & interpretation, prescription 12
related problems Hrs
Responding to symptoms of minor ailments: Head ache,

pyrexia, menstrual pains, food and drug allergy,
OTC medication: Rational use of over the counter medications

Medication counseling and use of patient information leaflets
Medication adherence - Definition, factors influencing adherence
behavior, strategies to improve medication adherence

Patient referrals to the doctors

ADR monitoring in community pharmacies

5 Health Promotion - Definition and health promotion activities, 12
family planning, Health screening services, first aid, prevention of Hrs
communicable and non-communicable diseases, smoking
cessation, Child & mother care
National Health Programs- Role of Community Pharmacist in
Malaria and TB control programs
Home Medicines review program - Definition, objectives,

Guidelines, method and outcomes
Research in community pharmacy Practice

REFERENCES

1. Hospital Pharmacy - Hassan WE. Lea and Febiger publication.

2. Textbook of hospital pharmacy - Allwood MC and Blackwell.

3. Avery’s Drug Treatment, Adis International Limited.

4. Community Pharmacy Practice - Ramesh Adepu, BSP  Publishers,

Hyderabad
5. Remington Pharmaceutical Sciences.

6. Relevant review articles from recent medical and pharmaceutical literature
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CLINICAL RESEARCH
(MPP 104T)
Scope
This course aims to provide the students an opportunity to learn drug
development process especially the phases of clinical trials and also the ethical
issues involved in the conduct of clinical research. Also, it aims to imparts
knowledge and develop skills on conceptualizing, designing, conducting and
managing clinical trials.

Objectives
Upon completion of this course itis expected that students shall be able to:
=  Know the new drug development process.
= Understand the regulatory and ethical requirements.
= Appreciate and conduct the clinical trials activities
=  Know safety monitoring and reporting in clinical trials
= Manage the trial coordination process

THEORY 60 Hrs
1. Drug development process: Introduction, various approaches to 12
drug discovery, Investigational new drug application submission Hrs

Ethics in Biomedical Research: Ethical Issues in Biomedical
Research - Principles of ethics in biomedical research, Ethical
committee [institutional review board] - its constitution and
functions, Challenges in implementation of ethical guidelines, ICH
GCP guidelines and ICMR guidelines in conduct of Clinical trials,
Drug Safety Reporting.

2 Typesand Designs used in Clinical Research: Planning and execution 12
of clinical trials, Various Phases of clinical trials, Hrs
Bioavailability and Bioequivalence studies, Randomization
techniques (Simple randomization, restricted randomization,
blocking method and stratification), Types of research designs
based on Controlling Method (Experimental, Quasi experimental,
and Observational methods) Time Sequences (Prospective and
Retrospective), Sampling methods (Cohort study, case Control
study and cross sectional study), Health outcome measures

(Clinical & Physiological, Humanistic and economic)
Clinical Trial Study team: Roles and responsibilities of:

Investigator, Study Coordinator, Sponsor, Monitor, Contract
Research Organization.
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Clinical trial Documents: Guidelines to the preparation of
following documents: Protocols, Investigator’s Brochure, Informed
Consent Form, Case report forms, Contracts and agreements,
Dairy Cards

Clinical Trial Start up activities: Site Feasibility Studies,
Site/Investigator selection, Pre-study visit, Investigator meeting,
Clinical trial agreement execution, Ethics committee document
preparation and submission

Investigational  Product:  Procurement and Storage of
investigation product

Filing procedures: Essential documents for clinical trial, Trial
Master File preparation and maintenance, Investigator Site File,

Pharmacy File, Site initiation visit, Conduct, Report and Follow up
Clinical Trial Monitoring and Close out:

Preparation and conduct of monitoring visit: Review of source
documents, CRF, ICF, IP storage, accountability and
reconciliation, Study Procedure, EC communications, Safety

reporting, Monitoring visit reporting and follow-up
Close-Out visit: Study related documents collection, Archival

requirement, Investigational Product reconciliation and
destruction, Close-Out visit report.

Quality Assurance and Quality Control in Clinical Trials: Types
of audits, Audit criteria, Audit process, Responsibilities of
stakeholders in audit process, Audit follow-up and documentation,
Audit resolution and Preparing for FDA inspections, Fraud and

misconduct management
Data Management

Infrastructure and System Requirement for Data Management:
Electronic data  capture systems, Selection and
implementation of new systems, System validation and test
procedures, Coding dictionaries, Data migration and archival
Clinical Trial Data Management: Standard Operating Procedures,
Data management plan, CRF & Data base design
considerations, Study set-up, Data entry, CRF tracking and
corrections, Data cleaning, Managing laboratory and ADR data,
Data transfer and database lock, Quality Control and Quality
Assurance in CDM, Data mining and warehousing.

12
Hrs

12
Hrs

12
Hrs
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REFERENCES

1. Principles and practice of pharmaceutical medicine, Second edition.
Authors:Lionel. D. Edward, Aadrew.J.Flether Anthony W Fos , Peter D
Sloaier Publisher:Wiley;

2. Handbook of clinical research. Julia Lloyd and Ann Raven Ed. Churchill
Livingstone

3. Principles of Clinical Research edited by Giovanna di Ignazio, Di Giovanna
and Haynes.

4. Central Drugs Standard Control Organization. Good Clinical Practices-
Guidelines for Clinical Trials on Pharmaceutical Products in India. New
Delhi: Ministry of Health.

5. International Conference on Harmonisation of Technical requirements for
registration of Pharmaceuticals for human use. ICH Harmonised Tripartite
Guideline. Guideline for Good Clinical Practice.E6; May 1996.

6. Ethical Guidelines for Biomedical Research on Human Subjects. Indian
Council of Medical Research, New Delhi.

7. Textbook of Clinical Trials edited by David Machin, Simon Day and Sylvan
Green, John Wiley and Sons.

8. Clinical Data Management edited by R K Rondels, S A Varley, C F Webbs.
Second Edition, Jan 2000, Wiley Publications.

9. Goodman & Gilman: JG Hardman, LE Limbard, McGraw Hill Publications.

10.Relevant review articles from recent medical and pharmaceutical literature.
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PHARMACY PRACTICE PRACTICAL — |
(MPP 105P)

Pharmacy Practice practical component includes experiments covering important
topics of the courses Clinical Pharmacy Practice, Pharmacotherapeutics-I,
Hospital & Community Pharmacy and Clinical Research.

List of Experiments (24)

Treatment Chart Review (one)

Medication History Interview (one)

Patient Medication Counseling (two)

Drug Information Query (two)

Poison Information Query (one)

Lab Data Interpretation (two)

Presentation of clinical cases of various disease conditions adopting
Pharmaceutical Care Plan Model (eight)

ABC Analysis of a given list of medications (one)

Preparation of content of a medicine, with proper justification, for the
inclusion in the hospital formulary (one)

10. Formulation and dispensing of a given IV admixtures (one)

11. Preparation of a patient information leaflet (two)

12. Preparation of Study Protocol (one)

13. Preparation of Informed Consent Form (one)

NOoO UV A~ WN—
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PRINCIPLES OF QUALITY USE OF MEDICINES
(MPP 201T)

Scope:

This course is designed to impart basic knowledge and skills that are required to
practice quality use of medicines (QUM) in different healthcare settings and also to
promote quality use of medicines, in clinical practice, through evidence-based
medicine approach.

Objectives:

Upon completion of this course it is expected that students shall be able to:

= Understand the principles of quality use of medicines

=  Know the benefits and risks associated with use of medicines
= Understand regulatory aspects of quality use of medicines

<= Identify and resolve medication related problems

=  Promote quality use of medicines

=  Practice evidence-based medicines

THEORY
1.

Introduction to Quality use of medicines (QUM): Definition and
Principles of QUM, Key partners and responsibilities of the
partners, Building blocks in QMC, Evaluation process in QMC,
Communication in QUM, Cost effective prescribing.

Concepts in QUM

Evidence based medicine: Definition, concept of evidence based
medicine, Approach and practice of evidence based
medicine in clinical settings

Essential drugs: Definition, need, concept of essential drug,
National essential drug policy and list

Rational drug use: Definition, concept and need for rational drug
use, Rational drug prescribing, Role of pharmacist in rational drug
use.

QUM in various settings: Hospital settings, Ambulatory
care/Residential care, Role of health care professionals in
promoting the QUM, Strategies to promote the QUM, Impact of
QUM on E-health, integrative medicine and multidisciplinary care.
QUM in special population: Pediatric prescribing, Geriatric
prescribing, Prescribing in pregnancy and lactation, Prescribing in
immune compromised and organ failure patients.

60 Hrs

12
Hrs

12
Hrs

12
Hrs
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Regulatory aspects of QUM in India: Regulation including 12
scheduling, Regulation of complementary medicines, Regulation of Hrs
OTC medicines, Professional responsibility of pharmacist, Role of
industry in QUM in medicine development.

Medication errors: Definition, categorization and causes of 12
medication errors, Detection and prevention of medication errors, Hrs
Role of pharmacist in monitoring and management of medication
errors

Pharmacovigilance: ~ Definition, aims and need for
pharmacovigilance, Types, predisposing factors and mechanism of
adverse drug reactions (ADRs), Detection, reporting and
monitoring of ADRs, Causality assessment of ADRs,
Management of ADRs, Role of pharmacist in pharmacovigilance.

REFERENCES:

1.

A Textbook of Clinical Pharmacy Practice - Essential concepts and skills -
Parthasarathi G, Karin Nyfort-Hansen and Milap Nahata

. Andrews EB, Moore N. Mann’s Pharmacovigilance
. Dipiro JT, Talbert RL, Yee GC. Pharmacotherapy: A Pathophysiologic

Approach

. Straus SE, Richardson WS, Glasziou P, Haynes RB. Evidence-Based

Medicine: How to practice and teach it

. Cohen MR. Medication Errors
. Online:

= http://medicinesaustralia.com.au/files/2012/05/MA_QUM_External_Red
uced.pdf

= http://curriculum.racgp.org.au/statements/quality-use-of-medicines/

= http://www.rug.nl/research/portal/files/14051541/Chapter_2.pdf

. Relevant review articles from recent medical and pharmaceutical literature.


http://medicinesaustralia.com.au/files/2012/05/MA_QUM_External_Red
http://curriculum.racgp.org.au/statements/quality-use-of-medicines/
http://www.rug.nl/research/portal/files/14051541/Chapter_2.pdf
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PHARMACOTHERAPEUTICS Il
(MPP 202T)
Scope

This course aims to enable the students to understand the different treatment
approaches in managing various disease conditions. Also, it imparts knowledge
and skills in optimizing drug therapy of a patient by individualizing the treatment
plan through evidence-based medicines.

Objectives

Upon completion of this course itis expected that students shall be able to:
=  Describe and explain the rationale for drug therapy

= Summarize the therapeutic approach for management of various
disease conditions including reference to the latest available evidence

= Discuss the clinical controversies in drug therapy and evidence based
medicine

=  Prepare individualized therapeutic plans based on diagnosis

= Identify the patient specific parameters relevant in initiating drug
therapy, and monitoring therapy (including alternatives, time- course of
clinical and laboratory indices of therapeutic response and adverse
effect/s)

THEORY 60 Hrs

1. Nervous system: Epilepsy, Parkinson's disease, Stroke, Headache, 12
Alzheimer’s disease, Neuralgias and Pain pathways and Pain Hrs

management.
2 Psychiatric disorders: Schizophrenia, Depression, Anxiety 12
disorders, Sleep disorders, Drug induced psychiatric disorders Hrs

Renal system: Acute renal failure, Chronic renal failure, Renal
dialysis, Drug induced renal disease

3 Infectious diseases: General guidelines for the rational use of 12
antibiotics and surgical prophylaxis, Urinary tract infections, Hrs
Respiratory tract infections, Gastroenteritis, Tuberculosis, Malaria,
Bacterial endocarditis, Septicemia.

4 Infectious diseases: Meningitis, HIV and opportunistic infections, 12
Rheumatic fever, Dengue fever, HIN1, Helmenthiasis, Fungal Hrs

infections
Gynecological disorders: Dysmenorrhea, Hormone

replacement therapy.
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12

Oncology: General principles of cancer chemotherapy, H
rs

pharmacotherapy of breast cancer, lung cancer, head & neck
cancer, hematological malignancies, Management of nausea and
vomiting, Palliative care

REFERENCES

1.

2.

Roger and Walker. Clinical Pharmacy and Therapeutics - Churchill
Livingstone publication.

Joseph T. Dipiro et al. Pharmacotherapy: A Pathophysiologic Approach-
Appleton & Lange

. Robins SL. Pathologic basis of disease -W.B. Saunders publication
. Eric T. Herfindal. Clinical Pharmacy and Therapeutics- Williams and

Wilkins Publication

. Lloyd Young and Koda-Kimble MA Applied Therapeutics: The clinical Use

of Drugs- Lippincott Williams and Wilkins

. Chisholm- Burns Wells Schwinghammer Malone and Joseph P Dipiro.

Pharmacotherapy Principles and practice-- McGraw Hill Publication

. Carol Mattson Porth. Principles of Pathophysiology- Lippincott Williams

and Wilkins
Harrison's. Principles of Internal Medicine - McGraw Hill

. Relevant review articles from recent medical and pharmaceutical literature
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CLINICAL PHARMACOKINETICS AND THERAPEUTIC DRUG
MONITORING
(MPP 203T)

Scope

This course is designed to enable students to understand the basics principles
and applications of pharmacokinetics in designing the individualized dosage
regimen, to interpret the plasma drug concentration profile in altered
pharmacokinetics, drug interactions and in therapeutic drug monitoring
processes to optimize the drug dosage regimen. Also, it enables students to
understand the basic concepts of pharmacogenetics, pharmacometrics for
modeling and simulation of pharmacokinetic data.

Objectives

Upon completion of this course it is expected that students shall be able to:
Design the drug dosage regimen for individual patients

= Interpret and correlate the plasma drug concentrations with patients'
therapeutic outcomes

= Recommend dosage adjustment for patients with renal/ hepatic
impairment

= Recommend dosage adjustment for paediatrics and geriatrics

= Manage pharmacokinetic drug interactions

= Apply pharmacokinetic parameters in clinical settings

= Interpret the impact of genetic polymorphisms of individuals on
pharmacokinetics and or pharmacodynamics of drugs

= Do pharmacokinetic modeling for the given data using the principles of
pharmacometrics

THEORY 60 Hrs

1. Introduction to Clinical pharmacokinetics: Compartmental and Non 12
compartmental models, Renal and non-renal clearance, Organ Hrs
extraction and models of hepatic clearance, Estimation and
determinants of bioavailability, Multiple dosing, Calculation of

loading and maintenance doses
Designing of dosage regimens: Determination of dose and

dosing intervals, Conversion from intravenous to oral dosing,
Nomograms and Tabulations in designing dosage regimen.
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Pharmacokinetics of Drug Interaction: Pharmacokinetic drug
interactions, Inhibition and Induction of Drug metabolism,

Inhibition of Biliary Excretion
Pharmacogenetics: Genetic polymorphism in Drug metabolism:

Cytochrome P-450 Isoenzymes, Genetic Polymorphism in Drug
Transport and Drug Targets, Pharmacogenetics and
Pharmacokinetic / Pharmacodynamic considerations

Introduction to Pharmacometrics: Introduction to Bayesian Theory,
Adaptive method or Dosing with feedback, Analysis of
Population pharmacokinetic Data.

Non Linier Mixed Effects Modelling: The Structural or Base Model,
Modeling Random Effects, Modeling Covariate Relationships,
Mixture Model, Estimation Methods, Model Building
Techniques, Covariate Screening Methods, Testing the model
assumptions, Precision of the parameter estimates and
confidence intervals, Model misspecification and violation of the
model assumptions, Model Validation, Simulation of dosing
regimens and dosing recommendations, Pharmacometrics
software.

Altered Pharmacokinetics: Drug dosing in the elderly, Drug dosing
in the paediatrics, Drug dosing in the obese patients, Drug dosing
in the pregnancy and lactation, Drug dosing in the renal failure
and extracorporeal removal of drugs, Drug dosing in the in hepatic
failure.

Therapeutic Drug monitoring: Introduction, Individualization of
drug dosage regimen (Variability - Genetic, age, weight, disease
and Interacting drugs), Indications for TDM, Protocol for TDM,
Pharmacokinetic/Pharmacodynamic Correlation in drug therapy,
TDM of drugs used in the following conditions: Cardiovascular
disease: Digoxin, Lidocaine, Amiodarone; Seizure disorders:
Phenytoin, Carbamazepine, Sodium Valproate; Psychiatric
conditions:  Lithium, Fluoxetine,  Amitriptyline; Organ
transplantations: Cyclosporine; Cytotoxic Agents: Methotrexate,
5-FU, Cisplatin; Antibiotics: Vancomycin, Gentamicin,
Meropenem.

12
Hrs

12
Hrs

12
Hrs

12
Hrs
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REFERENCES

1. Leon Shargel, Susanna Wu-Pong, Andrew Yu. Applied Biopharmaceutics
& Pharmacokinetics. New York: Mc Graw Hill.

2. Peter L. Bonate. Pharmacokinetic - Pharmacodynamic Modeling and
Simulation. Springer Publications.

3. Michael E. Burton, Leslie M. Shaw, Jerome J. Schentag, William E.Evans.
Applied Pharmacokinetics & Pharmacodynamics: Principles of Therapeutic
Drug Monitoring. lippincott Williams & Wilkins.

4. Steven How-Yan Wong, Irving Sunshine. Handbook of Analytical
Therapeutic Drug Monitoring and Toxicology. CRC Press, USA.

5. Soraya Dhillon, Andrzej Kostrzewski. Clinical pharmacokinetics. 1st
edition. London: Pharmaceutical Press.

6. Joseph T.Dipiro, William J.Spruill, William E.Wade, Robert A.Blouin and
Jane M.Pruemer .Concepts in Clinical Pharmacokinetics. American
Society of Health-System Pharmacists, USA.

7. Malcolm Rowland, Thomas N. Tozer .Clinical Pharmacokinetics and
pharmacodynamics: concepts and applications. lippincott Williams &
Wilkins, USA.

8. Evans, Schentag, Jusko. Applied pharmacokinetics. American Society of
Health system Pharmacists, USA.

9. Michael E. Winter. Basic Clinical Pharmacokinetics. lippincott Williams &
Wilkins, USA.

10.Milo Gibaldi. Biopharmaceutics and Clinical Pharmacokinetics. Pharma
Book Syndicate, USA.

11.Dhillon and Kostrzewski. Clinical pharmacokinetics. Pharmaceutical Press,
London.

12.John E .Murphy. Clinical Pharmacokinetics. 5th edition. US: American
Society of Health- System Pharmacist, USA.

13.Relevant review articles from recent medical and pharmaceutical literature
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PHARMACOEPIDEMIOLOGY & PHARMACOECONOMICS
(MPP 204T)
Scope

This course enables students to understand various pharmacoepidemiological
methods and their clinical applications. Also, it aims to impart knowledge on
basic concepts, assumptions, terminology, and methods associated with
Pharmacoeconomics and health related outcomes, and when should be
appropriate Pharmacoeconomic model should be applied for a health care
regimen.

Objectives
Upon completion of this course itis expected that students shall be able to:
Understand the various epidemiological methods and their applications
Understand the fundamental principles of Pharmacoeconomics.

- Identify and determine relevant cost and consequences associated
with pharmacy products and services.

=  Perform the key Pharmacoeconomics analysis methods

= Understand the Pharmacoeconomic decision analysis methods and its
applications.

=  Describe current Pharmacoeconomic methods and issues.

= Understand the applications of Pharmacoeconomics to various
pharmacy settings.

THEORY 60 Hrs

1. Introduction to Pharmacoepidemiology: Definition, Scope, 12
Need, Aims & Applications; Outcome measurement: Outcome Hrs
measures, Drug use measures: Monetary units, Number of
prescriptions, units of drug dispensed, defined daily doses,
prescribed daily doses, Diagnosis and Therapy surveys,
Prevalence, Incidence rate, Monetary units, number of
prescriptions, unit of drugs dispensed, defined daily doses and
prescribed daily doses, medications adherence measurements.
Concept of risk: Measurement of risk, Attributable risk and
relative risk, Time- risk relationship and odds ratio

2 Pharmacoepidemiological Methods: Qualitative models: Drug 12
Utilization Review; Quantitative models: case reports, case series, Hrs
Cross sectional studies, Cohort and case control studies,
Calculation of Odds’ ratio, Meta analysis models, Drug effects
study in populations: Spontaneous reporting, Prescription event
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monitoring, Post marketing surveillance, Record linkage systems,
Applications of Pharmacoepidemiology

Introduction to Pharmacoeconomics: Definition, history of
Pharmacoeconomics, Need of Pharmacoeconomic studies in
Indian healthcare system.

Cost categorization and resources for cost estimation: Direct costs.

Indirect costs. Intangible costs.
Outcomes and Measurements of Pharmacoeconomics: Types

of outcomes: Clinical outcome, Economic outcomes, Humanistic
outcomes; Quality Adjusted Life Years, Disability Adjusted Life
Years Incremental Cost Effective Ratio, Average Cost Effective
Ratio. Person Time, Willingness To Pay, Time Trade Off and
Discounting.

Pharmacoeconomic evaluations: Definition, Steps involved,
Applications, Advantages and disadvantages of the following
Pharmacoeconomic models: Cost Minimization Analysis (CMA),
Cost Benefit Analysis (CBA), Cost Effective Analysis (CEA), Cost
Utility Analysis (CUA), Cost of Iliness (COI), Cost Consequences
Analysis (COA).

Definition, Steps involved, Applications, Advantages and
disadvantages of the following:

Health related quality of life (HRQOL): Definition, Need for
measurement of HRQOL, Common HRQOL measures. )
Definition, Steps involved, Applications of the following:
Decision Analysis and Decision tree, Sensitivity analysis, Markov
Modeling, Software used in pharmacoeconomic analysis,
Applications of Pharmacoeconomics.

REFERENCES

1.

12
Hrs

12
Hrs

12
Hrs

Rascati K L. Essentials of Pharmacoeconomics, Woulters Kluwer

Lippincott Williams & Wilkins, Philadelphia.

2. Thomas E Getzen. Health economics. Fundamentals and Flow of Funds.

John Wiley & Sons, USA.

3. Andrew Briggs, Karl Claxton, Mark Sculpher. Decision Modelling for Health

Economic Evaluation, Oxford University Press, London.

4. Michael Drummond, Mark Sculpher, George Torrence, Bernie O'Brien and
Greg Stoddart. Methods for the Economic Evaluation of Health Care

Programmes Oxford University Press, London.
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. George E Mackinnon Ill. Understanding health outcomes and

pharmacoeconomics.

. Graker, Dennis. Pharmacoeconomics and outcomes.
. Walley, Pharmacoeconomics.

. Pharmacoeconomic - ed. by Nowakowska - University of Medical

Sciences, Poznan.

. Relevant review articles from recent medical and pharmaceutical literature
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PHARMACY PRACTICE PRACTICAL - 1|
(MPP 205P)

Pharmacy Practice practical component includes experiments covering important
topics of the courses Principles of Quality Use of Medicines,
Pharmacotherapeutics-I1l, Clinical Pharmacokinetics & Therapeutic Drug
Monitoring and Pharmacoepidemiology and Pharmacoeconomics.

List of Experiments (24)

Causality assessment of adverse drug reactions (three)

Detection and management of medication errors (three)

Rational use of medicines in special population (three)

Presentation of clinical cases of various disease conditions adopting

Pharmaceutical Care Plan Model (eight)

Calculation of Bioavailability and Bioequivalence from the given data (two)

6. Interpretation of Therapeutic Drug Monitoring reports of a given patient
(three)

7. Calculation of various Pharmacoeconomic outcome analysis for the given

data (two)

N WN—
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PHARMACOLOGY (MPL)
MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES
(MPL 101T)
Scope

This subject deals with various advanced analytical instrumental techniques for
identification, characterization and quantification of drugs. Instruments dealt are
NMR, Mass spectrometer, IR, HPLC, GC etc.

Objectives

After completion of course student is able to know about,

=  Chemicals and Excipients
The analysis of various drugs in single and combination dosage forms
=  Theoretical and practical skills of the instruments

THEORY 60
1.

UV-Visible  spectroscopy:  Introduction, Theory, Laws,
Instrumentation associated with UV-Visible spectroscopy, Choice of
solvents and solvent effect and Applications of UV-Visible

spectroscopy, Difference/ Derivative spectroscopy.
IR spectroscopy: Theory, Modes of Molecular vibrations, Sample

handling, Instrumentation of Dispersive and Fourier - Transform IR
Spectrometer, Factors affecting vibrational frequencies and
Applications of IR spectroscopy, Data Interpretation.
Spectroflourimetry: Theory of Fluorescence, Factors affecting
fluorescence (Characterestics of drugs that can be analysed by
flourimetry), Quenchers, Instrumentation and Applications of
fluorescence spectrophotometer.

Flame emission spectroscopy and Atomic absorption

spectroscopy: Principle, Instrumentation, Interferences and
Applications.

NMR spectroscopy: Quantum numbers and their role in NMR,
Principle, Instrumentation, Solvent requirement in NMR,
Relaxation process, NMR signals in various compounds,
Chemical shift, Factors influencing chemical shift, Spin-Spin
coupling, Coupling constant, Nuclear magnetic double resonance,
Brief outline of principles of FT-NMR and 13C NMR. Applications
of NMR spectroscopy.

Hrs
10
Hrs

10
Hrs
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10
Hrs

3 Mass Spectroscopy: Principle, Theory, Instrumentation of Mass
Spectroscopy, Different types of ionization like electron impact,
chemical, field, FAB and MALDI, APCI, ESI, APPI Analyzers of
Quadrupole and Time of Flight, Mass fragmentation and its rules, 10
Meta stable ions, Isotopic peaks and Applications of Mass |5

spectroscopy.
4 Chromatography: Principle,  apparatus, instrumentation,

chromatographic parameters, factors affecting resolution, isolation of
drug from excipients, data interpretation and applications of the
following:

j))  Thin Layer chromatography

k) High Performance Thin Layer Chromatography

l) lon exchange chromatography

m)  Column chromatography

) Gas chromatography

0) High Performance Liquid chromatography

p)  Ultra High Performance Liquid chromatography

q)  Affinity chromatography

n  Gel Chromatography

10
Hrs

5 Electrophoresis: Principle, Instrumentation, Working conditions,
factors affecting separation and applications of the following:
a) Paper electrophoresis b) Gel electrophoresis c¢) Capillary
electrophoresis d) Zone electrophoresis e) Moving boundary

electrophoresis f) Iso electric focusing
X ray Crystallography: Production of X rays, Different X ray

methods, Bragg'‘s law, Rotating crystal technique, X ray powder
technique, Types of crystals and applications of X-ray diffraction.

6 Potentiometry: Principle, working, lon selective Electrodes and 10
Application of potentiometry. Hrs

Thermal ~ Techniques: Principle, thermal transitions and
Instrumentation (Heat flux and power-compensation and designs),
Modulated DSC, Hyper DSC, experimental parameters (sample
preparation, experimental conditions, calibration, heating and
cooling rates, resolution, source of errors) and their influence,
advantage and disadvantages, pharmaceutical applications.
Differential Thermal Analysis (DTA): Principle, instrumentation
and advantage and disadvantages, pharmaceutical applications,
derivative differential thermal analysis (DDTA). TGA: Principle,
instrumentation, factors affecting results, advantage and
disadvantages, pharmaceutical applications.
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ADVANCED PHARMACOLOGY - |
(MPL 102T)

Scope

The subject is designed to strengthen the basic knowledge in the field of
pharmacology and to impart recent advances in the drugs used for the treatment
of various diseases. In addition, this subject helps the students to understand
the concepts of drug action and mechanisms involved

Objectives
Upon completion of the course the student shall be able to :
= Discuss the pathophysiology and pharmacotherapy of certain diseases
=  Explain the mechanism of drug actions at cellular and molecular level

= Understand the adverse effects, contraindications and clinical uses of
drugs used in treatment of diseases

THEORY 60 Hrs
1. General Pharmacology 12
a. Pharmacokinetics: The dynamics of drug absorption, Hrs

distribution, biotransformation and elimination. Concepts of linear
and non-linear compartment models. Significance of Protein
binding.

b. Pharmacodynamics: Mechanism of drug action and the
relationship between drug concentration and effect. Receptors,
structural and functional families of receptors, quantitation of drug
receptors interaction and elicited effects.

2 Neurotransmission 12
a. General aspects and steps involved in neurotransmission. Hrs
b. Neurohumoral transmission in autonomic nervous system
(Detailed study about neurotransmitters- Adrenaline and Acetyl
choline).
¢. Neurohumoral transmission in central nervous system (Detailed
study about neurotransmitters— histamine, serotonin, dopamine,
GABA, glutamate and glycine].
d. Non adrenergic non cholinergic transmission (NANC). Co-
transmission
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Systemic Pharmacology

A detailed study on pathophysiology of diseases, mechanism of
action, pharmacology and toxicology of existing as well as novel
drugs used in the following systems

Autonomic Pharmacology

Parasympathomimetics and lytics, sympathomimetics and lytics,
agents affecting

neuromuscular junction

Central nervous system Pharmacology 12
General and local anesthetics Hrs
Sedatives and hypnotics, drugs used to treat anxiety.

Depression, psychosis, mania, epilepsy, neurodegenerative
diseases.

Narcotic and non-narcotic analgesics.

Cardiovascular Pharmacology 12
Diuretics, antihypertensives, antiischemics, anti- arrhythmics, Hrs
drugs for heart failure and hyperlipidemia.

Hematinics, coagulants , anticoagulants, fibrinolytics and anti-
platelet drugs

Autocoid Pharmacology 12
The physiological and pathological role of Histamine, Serotonin, Hrs
Kinins Prostaglandins Opioid autocoids.

Pharmacology of antihistamines, 5HT antagonists.

REFEERENCES

1.
2.

(U4 IN
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The Pharmacological Basis of Therapeutics, Goodman and Gillman's
Principles of Pharmacology. The Pathophysiologic basis of drug Therapy
by David E Golan, Armen H, Tashjian Jr, Ehrin J,Armstrong, April W,
Armstrong, Wolters, Kluwer-Lippincott Williams & Wilkins Publishers.

Basic and Clinical Pharmacology by B.G Katzung

Hand book of Clinical Pharmacokinetics by Gibaldi and Prescott.

Applied biopharmaceutics and Pharmacokinetics by Leon Shargel and
Andrew B.C.Yu.

Graham Smith. Oxford textbook of Clinical Pharmacology.

Avery Drug Treatment

Dipiro Pharmacology, Pathophysiological approach.

Green Pathophysiology for Pharmacists.
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PHARMACOLOGICAL AND TOXICOLOGICAL SCREENING
METHODS - |
(MPL 103T)

Scope

This subject is designed to impart the knowledge on preclinical evaluation of
drugs and recent experimental techniques in the drug discovery and
development. The subject content helps the student to understand the
maintenance of laboratory animals as per the guidelines, basic knowledge of
various in-vitro and in-vivo preclinical evaluation processes

Objectives

Upon completion of the course the student shall be able to,

1.

= Appraise the regulations and ethical requirement for the usage of
experimental animals.

= Describe the various animals used in the drug discovery process and
good laboratory practices in maintenance and handling of experimental
animals

= Describe the various newer screening methods involved in the drug
discovery process

= Appreciate and correlate the preclinical data to humans

THEORY 60 Hrs
Laboratory Animals 12
Common laboratory animals: Description, handling and Hrs

applications of different species and strains of animals.

Transgenic animals: Production, maintenance and applications
Anaesthesia and euthanasia of experimental animals.
Maintenance and breeding of laboratory animals.

CPCSEA guidelines to conduct experiments on animals

Good laboratory practice.
Bioassay-Principle, scope and limitations and methods

Preclinical screening of new substances for the pharmacological 12
activity using in vivo, in vitro, and other possible animal
alternative models.

General principles of preclinical screening. CNS Pharmacology:
behavioral and muscle co ordination, CNS stimulants and
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depressants, anxiolytics, anti-psychotics, anti epileptics and
nootropics. Drugs for neurodegenerative diseases like
Parkinsonism, Alzheimers and multiple sclerosis. Drugs acting on
Autonomic Nervous System.

3 Preclinical screening of new substances for the pharmacological 12
activity using in vivo, in vitro, and other possible animal Hys
alternative models.

Respiratory Pharmacology: anti-asthmatics, drugs for COPD and
anti allergics. Reproductive Pharmacology: Aphrodisiacs and
antifertility agents Analgesics, antiinflammatory and antipyretic
agents. Gastrointestinal drugs: anti ulcer, anti -emetic, anti-
diarrheal and laxatives.

4 Preclinical screening of new substances for the pharmacological 12

activity using in vivo, in vitro, and other possible animal .
alternative models.
Cardiovascular Pharmacology: antihypertensives, antiarrythmics,
antianginal, antiatherosclerotic agents and diuretics. Drugs for
metabolic disorders like anti-diabetic, antidyslipidemic agents.
Anti cancer agents. Hepatoprotective screening methods.

5 Preclinical screening of new substances for the pharmacological 12
activity using in vivo, in vitro, and other possible animal 1,
alternative models.

limmunomodulators, Immunosuppressants and immunostimulants

General principles of immunoassay: theoretical basis and
optimization of immunoassay, heterogeneous and homogenous
immunoassay systems. Immunoassay methods evaluation;
protocol outline, objectives and preparation. Immunoassay for

digoxin and insulin
Limitations of animal experimentation and alternate animal

experiments.
Extrapolation of in vitro data to preclinical and preclinical to
humans
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Experimental Pharmacology by R.K.Goyal.
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CELLULAR AND MOLECULAR PHARMACOLOGY
(MPL 104T)

Scope:

The subject imparts a fundamental knowledge on the structure and functions of
cellular components and help to understand the interaction of these components
with drugs. This information will further help the student to apply the knowledge
in drug discovery process.

Obijectives:

Upon completion of the course, the student shall be able to,

THEORY
1.

=  Explain the receptor signal transduction processes.
=  Explain the molecular pathways affected by drugs.

- Appreciate the applicability of molecular pharmacology and

biomarkers in drug discovery process.

- Demonstrate molecular biology techniques as applicable for

pharmacology

60 Hrs
Cell biology 12
Structure and functions of cell and its organelles Hrs

Genome organization. Gene expression and its regulation,
importance of siRNA and micro RNA, gene mapping and gene
sequencing

Cell cycles and its regulation.

Cell death- events, regulators, intrinsic and extrinsic pathways of
apoptosis.

Necrosis and autophagy.

Cell signaling

Intercellular and intracellular signaling pathways.

Classification of receptor family and molecular structure ligand
gated ion channels; G-protein coupled receptors, tyrosine kinase
receptors and nuclear receptors.

Secondary messengers: cyclic AMP, cyclic GMP, calcium ion,
inositol 1,4,5-trisphosphate, (IP3), NO, and diacylglycerol.

Detailed study of following intracellular signaling pathways: cyclic
AMP signaling pathway, mitogen-activated protein kinase (MAPK)
signaling, Janus kinase (JAK)/signal transducer and activator of
transcription (STAT) signaling pathway.

12
Hrs
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Principles and applications of genomic and proteomic tools DNA 12
electrophoresis, PCR (reverse transcription and real time), Gene Hrs
sequencing, micro array technique, SDS page, ELISA and
Western_blottin%,

Recombinant DNA technology and gene therapy

Basic principles of recombinant DNA technology-Restriction
enzymes, various types of vectors. Applications of recombinant

DNA technology.

Gene therapy- Various types of gene transfer techniques, clinical
applications and recent advances in gene therapy.

Pharmacogenomics 12
Gene mapping and cloning of disease gene. Hrs
Genetic variation and its role in health/ pharmacology

Polymorphisms affecting drug metabolism

Genetic variation in drug transporters

Genetic variation in G protein coupled receptors

Applications of proteomics science: Genomics, proteomics,
metabolomics, functionomics, nutrigenomics

Immunotherapeutics

Types of immunotherapeutics, humanisation antibody therapy,
Immunotherapeutics in clinical practice

a. Cell culture techniques 12

Basic equipments used in cell culture lab. Cell culture media, Hrs
various types of cell culture, general procedure for cell cultures;
isolation of cells, subculture, cryopreservation, characterization of

cells and their application.

Principles and applications of cell viability assays, glucose uptake
assay, Calcium influx assays

Principles and applications of flow cytometry

b. Biosimilars

REFERENCES:

1.
2.

W

® Nown

The Cell, A Molecular Approach. Geoffrey M Cooper.

Pharmacogenomics: The Search for Individualized Therapies. Edited by J.
Licinio and M -L. Wong

Handbook of Cell Signaling (Second Edition) Edited by Ralph A. et.al
Molecular Pharmacology: From DNA to Drug Discovery. John Dickenson
et.al

Basic Cell Culture protocols by Cheril D.Helgason and Cindy L.Miller

Basic Cell Culture (Practical Approach ) by J. M. Davis (Editor)

Animal Cell Culture: A Practical Approach by John R. Masters (Editor)
Current porotocols in molecular biology vol | to VI edited by Frederick
M.Ausuvel et la.
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PHARMACOLOGICAL PRACTICAL - |
(MPL 105P)

1. Analysis of pharmacopoeial compounds and their formulations by UV Vis

spectrophotometer
2. Simultaneous estimation of multi component containing formulations by UV

spectrophotometry
Experiments based on HPLC
Experiments based on Gas Chromatography
Estimation of riboflavin/quinine sulphate by fluorimetry
Estimation of sodium/potassium by flame photometry
ndllng of laboratory animals.
Various routes of drug administration.
Techniques of blood sampling, anesthesia and euthanasia of experimental
animals.
Functional observation battery tests (modified Irwin test)
4. Evaluation of CNS stimulant, depressant, anxiogenics and anxiolytic,
anticonvulsant activity.
5. Evaluation of analgesic, anti-inflammatory, local anesthetic, mydriatic and
miotic activity.
6. Evaluation of diuretic activity.
7. Evaluation of antiulcer activity by pylorus ligation method.
8. Oral glucose tolerance test.
9. Isolation and identification of DNA from various sources (Bacteria,
Cauliflower, onion, Goat liver).
10. Isolation of RNA from yeast
11. Estimation of proteins by Braford/Lowry’s in biological samples.
12. Estimation of RNA/DNA by UV Spectroscopy
13. Gene amplification by PCR.
14. Protein quantification Western Blotting.
15. Enzyme based in-vitro assays (MPO, AChEs, o« amylase, & glucosidase).
16. Cell viability assays (MTT/Trypan blue/SRB).
17. DNA fragmentation assay by agarose gel electrophoresis.
18. DNA damage study by Comet assay.
19. Apoptosis determination by fluorescent imaging studies.
20. Pharmacokinetic studies and data analysis of drugs given by different
routes of administration using softwares
21. Enzyme inhibition and induction activity
22. Extraction of drug from various biological samples and estimation of drugs
in biological fluids using different analytical techniques (UV)
23. Extraction of drug from various biological samples and estimation of drugs
in biological fluids using different analytical techniques (HPLC)

N Towvaw

w
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10.Animal Cell Culture: A Practical Approach by John R. Masters (Editor)

11

.Practical Manual of Experimental and Clinical Pharmacology by Bikash

Medhi(Author), Ajay Prakash (Author) Jaypee brothers’ medical publishers
Pvt. Ltd
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ADVANCED PHARMACOLOGY -1
(MPL 201T)
Scope

The subject is designed to strengthen the basic knowledge in the field of
pharmacology and to impart recent advances in the drugs used for the treatment
of various diseases. In addition, the subject helps the student to understand the
concepts of drug action and mechanism involved

Objectives

Upon completion of the course the student shall be able to:

=  Explain the mechanism of drug actions at cellular and molecular level
= Discuss the Pathophysiology and pharmacotherapy of certain diseases

= Understand the adverse effects, contraindications and clinical uses of
drugs used in treatment of diseases

THEORY 60 Hrs
1.

Endocrine Pharmacology 12
Molecular and cellular mechanism of action of hormones such as Hrs
growth hormone,

prolactin, thyroid, insulin and sex hormones

Anti-thyroid drugs, Oral hypoglycemic agents, Oral
contraceptives, Corticosteroids.

Drugs affecting calcium regulation

Chemotherapy 12
Cellular and molecular mechanism of actions and resistance of Hrs
antimicrobial agents

such as R-lactams, aminoglycosides, quinolones, Macrolide
antibiotics. Antifungal, antiviral, and anti-TB drugs.

Chemotherapy 12
Drugs used in Protozoal Infections Hrs
Drugs used in the treatment of Helminthiasis

Chemotherapy of cancer
Immunopharmacology

Cellular and biochemical mediators of inflammation and immune
response. Allergic or

hypersensitivity reactions. Pharmacotherapy of asthma and
COPD.

Immunosuppressants and Immunostimulants
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GIT Pharmacology 12
Antiulcer drugs, Prokinetics, antiemetics, anti-diarrheals and Hrs
drugs for constipation

and irritable bowel syndrome.

Chronopharmacology

Biological and circadian rhythms, applications of chronotherapy in
various diseases like

cardiovascular disease, diabetes, asthma and peptic ulcer

Free radicals Pharmacology 12
Generation of free radicals, role of free radicals in etiopathology of  Hrs
various diseases

such as diabetes, neurodegenerative diseases and cancer.

Protective activity of certain important antioxidant

Recent Advances in Treatment:

Alzheimer’s disease, Parkinson’s disease, Cancer, Diabetes
mellitus

REFERENCES

10.

11.
12.

. The Pharmacological basis of therapeutics- Goodman and Gill man’s

Principles of Pharmacology. The Pathophysiologic basis of drug therapy by

David E Golan et al.

Basic and Clinical Pharmacology by B.G -Katzung

Pharmacology by H.P. Rang and M.M. Dale.

Hand book of Clinical Pharmacokinetics by Gibaldi and Prescott.

Text book of Therapeutics, drug and disease management by E T.
Herfindal and Gourley.

Applied biopharmaceutics and Pharmacokinetics by Leon Shargel and
Andrew B.C.Yu.

Handbook of Essential Pharmacokinetics, Pharmacodynamics and Drug
Metabolism for Industrial Scientists

Robbins & Cortan Pathologic Basis of Disease, 9th Ed. (Robbins

Pathology)

A Complete Textbook of Medical Pharmacology by Dr. S.K Srivastava
published by APC Avichal Publishing Company.

KD.Tripathi. Essentials of Medical Pharmacology

Principles of Pharmacology. The Pathophysiologic basis of drug Therapy
by David E Golan, Armen H, Tashjian Jr, Ehrin J,Armstrong, April W,
Armstrong, Wolters, Kluwer-Lippincott Williams & Wilkins Publishers
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PHARMACOLOGICAL AND TOXICOLOGICAL SCREENING
METHODS-II
(MPL 202T)

Scope:
This subject imparts knowledge on the preclinical safety and toxicological
evaluation of drug & new chemical entity. This knowledge will make the student
competent in regulatory toxicological evaluation.

Objectives:

Upon completion of the course, the student shall be able to,
=  Explain the various types of toxicity studies.
= Appreciate the importance of ethical and regulatory requirements for
toxicity studies.
= Demonstrate the practical skills required to conduct the preclinical
toxicity studies.

THEORY 60 Hrs
1. Basic definition and types of toxicology (general, mechanistic, 12
regulatory and descriptive) Hrs

Regulatory guidelines for conducting toxicity studies OECD, ICH,

EPA and Schedule Y
OECD principles of Good laboratory practice (GLP)

History, concept and its importance in drug development

2  Acute, sub-acute and chronic- oral, dermal and inhalational 12
studies as per OECD guidelines. Hrs
Acute eye irritation, skin sensitization, dermal irritation & dermal
toxicity studies.

Test item characterization- importance and methods in regulatory
toxicology studies

3 Reproductive toxicology studies, Male reproductive toxicity 12
studies, female reproductive studies (segment | and segment lll), Hrs

teratogenecity studies (segment )
Genotoxicity studies (Ames Test, in vitro and in vivo Micronucleus

and Chromosomal aberrations studies)
In vivo carcinogenicity studies

4 IND enabling studies (IND studies)- Definition of IND, importance 12
of IND, industry perspective, list of studies needed for IND Hrs
submission.
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Safety pharmacology studies- origin, concepts and importance of
safety pharmacology.

Tier1- CVS, CNS and respiratory safety pharmacology, HERG
assay. Tier2- Gl, renal and other studies

Toxicokinetics- Toxicokinetic evaluation in preclinical studies, 12
saturation kinetics Importance and applications of toxicokinetic Hrs

studies.
Alternative methods to animal toxicity testing.

REFERENCES

1.

Nowv kW

Hand book on GLP, Quality practices for regulated non-clinical research
and development (http://www.who.int/tdr/publications/documents/glp-
handbook.pdf).

Schedule Y Guideline: drugs and cosmetics (second amendment) rules,
2005, ministry of health and family welfare (department of health) New
Delhi

Drugs from discovery to approval by Rick NG.

Animal Models in Toxicology, 3rd Edition, Lower and Bryan

OECD test guidelines.

Principles of toxicology by Karen E. Stine, Thomas M. Brown.

Guidance for Industry M3(R2) Nonclinical Safety Studies for the Conduct
of Human Clinical Trials and Marketing Authorization for Pharmaceuticals
(http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinform
ation/guidances/ucm073246.pdf)


http://www.who.int/tdr/publications/documents/glp-
http://www.who.int/tdr/publications/documents/glp-
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm073246.pdf
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm073246.pdf
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PRINCIPLES OF DRUG DISCOVERY
(MPL 203T)

Scope:

The subject imparts basic knowledge of drug discovery process. This
information will make the student competent in drug discovery process

Obijectives:
Upon completion of the course, the student shall be able to,
=  Explain the various stages of drug discovery.

Appreciate the importance of the role of genomics, proteomics and
bioinformatics in drug discovery

Explain various targets for drug discovery.

Explain various lead seeking method and lead optimization
Appreciate the importance of the role of computer aided drug design in
drug discovery

THEORY 60 Hrs

1. An overview of modern drug discovery process: Target 12

identification, target validation, lead identification and lead Hrs
Optimization. Economics of drug discovery.
Target Discovery and validation-Role of Genomics, Proteomics
and Bioinformatics. Role of Nucleic acid microarrays, Protein
microarrays, Antisense technologies, siRNAs, antisense
oligonucleotides, Zinc finger proteins. Role of transgenic animals in
target validation.

2 Lead Identification- combinatorial chemistry & high throughput 12
screening, in silico lead discovery techniques, Assay development Hrs
for hit identification.

Protein structure

Levels of protein structure, Domains, motifs, and folds in protein
structure. Computational prediction of protein structure: Threading
and homology modeling methods. Application of NMR and X-ray
crystallography in protein structure prediction

3 Rational Drug Design 12
Traditional vs rational drug design, Methods followed in traditional Hrs
drug design, High throughput screening, Concepts of Rational
Drug Design, Rational Drug Design Methods: Structure and
Pharmacophore based approaches



466

THE GAZETTE OF INDIA : EXTRAORDINARY

[PART l1I—SEC.4]

Virtual Screening techniques: Drug likeness screening, Concept
of pharmacophore mapping and pharmacophore based
Screening,

Molecular docking: Rigid docking, flexible docking, manual
docking; Docking based screening. De novo drug design.
Quantitative analysis of Structure Activity Relationship

History and development of QSAR, SAR versus QSAR,
Physicochemical parameters, Hansch analysis, Fee Wilson
analysis and relationship between them.

QSAR Statistical methods - regression analysis, partial least
square analysis (PLS) and other multivariate statistical methods.
3D-QSAR approaches like COMFA and COMSIA

Prodrug design-Basic concept, Prodrugs to improve patient
acceptability, Drug solubility, Drug absorption and distribution, site
specific drug delivery and sustained drug action. Rationale of
prodrug design and practical consideration of prodrug design

12
Hrs

12
Hrs
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John Wiley & Sons, Inc., New Jersey.
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CLINICAL RESEARCH AND PHARMACOVIGILANCE
(MPL 204T)

Scope:

This subject will provide a value addition and current requirement for the
students in clinical research and pharmacovigilance. It will teach the students on
conceptualizing, designing, conducting, managing and reporting of clinical trials.
This subject also focuses on global scenario of Pharmacovigilance in different
methods that can be used to generate safety data. It will teach the students in
developing drug safety data in Pre-clinical, Clinical phases of Drug development
and post market surveillance.

Objectives:
Upon completion of the course, the student shall be able to,
=  Explain the regulatory requirements for conducting clinical trial
=  Demonstrate the types of clinical trial designs
= Explain the responsibilities of key players involved in clinical trials
= Execute safety monitoring, reporting and close-out activities
= Explain the principles of Pharmacovigilance
=  Detect new adverse drug reactions and their assessment
= Perform the adverse drug reaction reporting systems and
communication in Pharmacovigilance

THEORY 60 Hrs
1. Regulatory Perspectives of Clinical Trials: 12
Origin and Principles of International Conference on Hrs
Harmonization - Good Clinical Practice (ICH-GCP) guidelines
Ethical Committee: Institutional Review Board, Ethical
Guidelines for Biomedical Research and Human Participant-
Schedule Y, ICMR
Informed Consent Process: Structure and content of an Informed
Consent Process Ethical principles governing informed consent

process
2 Clinical Trials: Types and Design 12
Experimental Study- RCT and Non RCT, Hrs

Observation Study: Cohort, Case Control, Cross sectional

Clinical Trial Study Team

Roles and responsibilities of Clinical Trial Personnel: Investigator,
Study Coordinator, Sponsor, Contract Research Organization and its
management
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3

Clinical Trial Documentation- Guidelines to the preparation of
documents, Preparation of protocol, Investigator Brochure, Case
Report Forms, Clinical Study Report Clinical Trial Monitoring-
Safety Monitoring in CT

Adverse Drug Reactions: Definition and types. Detection and
reporting methods. Severity and seriousness
assessment.Predictability and preventability assessment,
Management of adverse drug reactions; Terminologies of ADR.

Basic aspects, terminologies and establishment  of
pharmacovigilance

History and progress of pharmacovigilance, Significance of safety
monitoring, Pharmacovigilance in India and international aspects,
WHO international drug monitoring programme, WHO and
Regulatory terminologies of ADR, evaluation of medication safety,
Establishing pharmacovigilance centres in Hospitals, Industry and
National programmes related to pharmacovigilance. Roles and
responsibilities in Pharmacovigilance

Methods, ADR  reporting and tools used in
Pharmacovigilance

International classification of diseases, International Non-
proprietary names for drugs, Passive and Active surveillance,
Comparative observational studies, Targeted clinical investigations
and Vaccine safety surveillance. Spontaneous reporting system
and Reporting to regulatory authorities, Guidelines for ADRs
reporting. Argus, Aris G Pharmacovigilance, VigiFlow, Statistical
methods for evaluating medication safety data.

Pharmacoepidemiology, pharmacoeconomics, safety
pharmacology

REFERENCES

1.

12
Hrs

12
Hrs

12
Hrs

12
Hrs

Central Drugs Standard Control Organization- Good Clinical Practices,
Guidelines for Clinical Trials on Pharmaceutical Products in India. New

Delhi: Ministry of Health;2001.

. International Conference on Harmonization of Technical requirements for

registration of Pharmaceuticals for human use. ICH Harmonized Tripartite

Guideline. Guideline for Good Clinical Practice.E6; May 1996.
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. Ethical Guidelines for Biomedical Research on Human Subjects 2000.

Indian Council of Medical Research, New Delhi.

. Textbook of Clinical Trials edited by David Machin, Simon Day and Sylvan

Green, March 2005, John Wiley and Sons.

. Clinical Data Management edited by R K Rondels, S A Varley, C F Webbs.

Second Edition, Jan 2000, Wiley Publications.

. Handbook of clinical Research. Julia Lloyd and Ann Raven Ed. Churchill

Livingstone.

. Principles of Clinical Research edited by Giovanna di Ignazio, Di Giovanna

and Haynes.
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PHARMACOLOGICAL PRACTICAL - I
(MPL 205P)
Torecord the DRC of agonist using suitable isolated tissues preparation.

2. To study the effects of antagonist/potentiating agents on DRC of agonist
using suitable isolated tissue preparation.

3. Todetermine to the strength of unknown sample by matching bioassay by
using suitable tissue preparation.

4. To determine to the strength of unknown sample by interpolation bioassay
by using suitable tissue preparation

5. To determine to the strength of unknown sample by bracketing bioassay
by using suitable tissue preparation

6. To determine to the strength of unknown sample by multiple point
bioassay by using suitable tissue preparation.

7. Estimation of PA:z values of various antagonists using suitable isolated
tissue preparations.

8. Tostudy the effects of various drugs on isolated heart preparations

9. Recording of rat BP, heart rate and ECG.

10. Recording of rat ECG

11. Drug absorption studies by averted rat ileum preparation.

12. Acute oral toxicity studies as per OECD guidelines.

13. Acute dermal toxicity studies as per OECD guidelines.

14. Repeated dose toxicity studies— Serum biochemical, haematological, urine
analysis, functional observation tests and histological studies.

15. Drug mutagenicity study using mice bone-marrow chromosomal aberration
test.

16. Protocol design for clinical trial.(3 Nos.)

17. Design of ADR monitoring protocol.

18. In-silico docking studies. (2 Nos.)

19. In-silico pharmacophore based screening.

20. In-silico QSAR studies.

21. ADR reporting

REFERENCES

1. Fundamentals of experimental Pharmacology-by M.N.Ghosh

2. Hand book of Experimental Pharmacology-S.K.Kulakarni

3. Text book of in-vitro practical Pharmacology by lan Kitchen

4. Bioassay Techniques for Drug Development by Atta-ur-Rahman, Igbal
choudhary and William Thomsen

5. Applied biopharmaceutics and Pharmacokinetics by Leon Shargel and
Andrew B.C.Yu.

6. Handbook of Essential Pharmacokinetics, Pharmacodynamics and Drug

Metabolism for Industrial Scientists.
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PHARMACOGNOSY (MPG)

MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES

(MPG 101T)

Scope

This subject deals with various advanced analytical instrumental techniques for
identification, characterization and quantification of drugs. Instruments dealt are
NMR, Mass spectrometer, IR, HPLC, GC etc.

Objectives

After completion of course student is able to know,

1.

THEORY

UV-Visible  spectroscopy:  Introduction, Theory, Laws,

Instrumentation associated with UV-Visible spectroscopy, Choice of

solvents and solvent effect and Applications of UV-Visible

spectroscopy.
IR spectroscopy: Theory, Modes of Molecular vibrations, Sample

handling, Instrumentation of Dispersive and Fourier - Transform IR
Spectrometer, Factors affecting vibrational frequencies and
Applications of IR spectroscopy

Spectroflourimetry: Theory of Fluorescence, Factors affecting
fluorescence, Quenchers, Instrumentation and Applications of
fluorescence spectrophotometer.

Flame emission spectroscopy and Atomic absorption

spectroscopy: Principle, Instrumentation, Interferences and
Applications.

NMR spectroscopy: Quantum numbers and their role in NMR,
Principle, Instrumentation, Solvent requirement in NMR,
Relaxation process, NMR signals in various compounds,
Chemical shift, Factors influencing chemical shift, Spin-Spin
coupling, Coupling constant, Nuclear magnetic double resonance,
Brief outline of principles of FT-NMR and 13C NMR. Applications
of NMR spectroscopy.]

The analysis of various drugs in single and combination dosage forms
=  Theoretical and practical skills of the instruments

60 Hrs

12
Hrs

12
Hrs
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Mass Spectroscopy: Principle, Theory, Instrumentation of Mass
Spectroscopy, Different types of ionization like electron impact,
chemical, field, FAB and MALDI, APCI, ESI, APPI Analyzers of
Quadrupole and Time of Flight, Mass fragmentation and its rules,
Meta stable ions, Isotopic peaks and Applications of Mass
spectroscopy.

Chromatography: Principle, apparatus, instrumentation,
chromatographic parameters, factors affecting resolution, isolation
of drug from excipients, data interpretation and applications of the
following:

a) Thin Layer chromatography

b) High Performance Thin Layer Chromatography

¢) lon exchange chromatography

d) Column chromatography

e) Gas chromatography

f) High Performance Liquid chromatography

g) Ultra High Performance Liquid chromatography

h) Affinity chromatography

i) Gel Chromatography

Electrophoresis: Principle, Instrumentation, Working conditions,
factors affecting separation and applications of the following:

a) Paper electrophoresis

b) Gel electrophoresis

¢) Capillary electrophoresis

d) Zone electrophoresis

e) Moving boundary electrophoresis

f) Iso electric focusing

X ray Crystallography: Production of X rays, Different X ray
methods, Bragg‘s law, Rotating crystal technique, X ray powder
technique, Types of crystals and applications of X-ray diffraction.

Potentiometry: Principle, working, lon selective Electrodes and
Application of potentiometry.

Thermal  Techniques: Principle, thermal transitions and
Instrumentation (Heat flux and power-compensation and designs),
Modulated DSC, Hyper DSC, experimental parameters (sample
preparation, experimental conditions, calibration, heating and

10
Hrs

10
Hrs

10
Hrs

10
Hrs
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cooling rates, resolution, source of errors) and their influence,
advantage and disadvantages, pharmaceutical applications.
Differential Thermal Analysis (DTA): Principle, instrumentation
and advantage and disadvantages, pharmaceutical applications,
derivative differential thermal analysis (DDTA). TGA: Principle,
instrumentation, factors affecting results, advantage and
disadvantages, pharmaceutical applications.

REFERENCES

1. Spectrometric Identification of Organic compounds - Robert M Silverstein,
Sixth edition, John Wiley & Sons, 2004.
2. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler,

Timothy A. Nieman, 5th edition, Eastern press, Bangalore, 1998.
3. Instrumental methods of analysis - Willards, 7th edition, CBS publishers.

4. Practical Pharmaceutical Chemistry - Beckett and Stenlake, Vol Il, 4th
edition, CBS Publishers, New Delhi, 1997.

5. Organic Spectroscopy - William Kemp, 3rd edition, ELBS, 1991.

6. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi,
3rd Edition, CBS Publishers, New Delhi, 1997.

7. Pharmaceutical Analysis - Modern Methods - Part B - J W Munson, Vol
11, Marcel. Dekker Series

8. Spectroscopy of Organic Compounds, 2nd edn., P.S/Kalsi, Wiley estern
Ltd., Delhi.
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ADVANCED PHARMACOGNOSY - |
(MPG 102T)

SCOPE

To learn and understand the advances in the field of cultivation and isolation of
drugs of natural origin, various phytopharmaceuticals, nutraceuticals and their

medicinal use and health benefits.

OBJECTIVES

Upon completion of the course, the student shall be able to know the,
= advances in the cultivation and production of drugs

medicinal value.
=  various nutraceuticals/herbs and their health benefits

Drugs of marine origin
Pharmacovigilance of drugs of natural origin

various phyto-pharmaceuticals and their source, its utilization and

THEORY 60 Hrs

1. Plant drug cultivation: General introduction to the importance of
Pharmacognosy in herbal drug industry, Indian Council of
Agricultural Research, Current Good Agricultural Practices,
Current Good Cultivation Practices, Current Good Collection
Practices, Conservation of medicinal plants- Ex-situ and In-
situ conservation of medicinal plants.

2 Marine natural products: General methods of isolation and
purification, Study of Marine toxins, Recent advances in research in
marine drugs, Problems faced in research on marine drugs
such as taxonomical identification, chemical screening and their
solution.

3 Nutraceuticals: Current trends and future scope, Inorganic
mineral supplements, Vitamin supplements, Digestive enzymes,
Dietary fibres, Cereals and grains, Health drinks of natural origin,
Antioxidants, Polyunsaturated fatty acids, Herbs as functional
foods, Formulation and standardization of neutraceuticals,
Regulatory aspects, FSSAI guidelines, Sources, name of marker
compounds and their chemical nature, medicinal uses and health
benefits of following
i) Spirulina ii) Soya bean iii) Ginseng iv) Garlic v) Broccoli vi)
Green and Herbal Tea vii) Flax seeds viii) Black cohosh ix)
Turmeric.

12
Hrs

12
Hrs

12
Hrs
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12

Phytopharmaceuticals: Occurrence, isolation and characteristic H
rs

features (Chemical nature, uses in pharmacy, medicinal and

health benefits) of following.

a) Carotenoids - i) o« and B - Carotene ii) Xanthophyll (Lutein)

b) Limonoids - i) d-Limonene ii) o« - Terpineol

¢) Saponins - i) Shatavarins

d) Flavonoids - i) Resveratrol ii) Rutin iii) Hesperidin iv)
Naringin v) Quercetin

e) Phenolic acids- Ellagic acid

f)  Vitamins

g) Tocotrienols and Tocopherols

h)  Andrographolide, Glycolipids, Gugulipids, Withanolides,
Vascine, Taxol

i)  Miscellaneous

Pharmacovigilance of drugs of natural origin. WHO and AYUSH 12
guidelines for safety monitoring of natural medicine, Hrs
Spontaneous reporting schemes for biodrug adverse reactions,

bio drug-drug and bio drug-food interactions with suitable
examples.

REFERENCES (Latest Editions of)

1. Pharmacognosy - G. E. Trease and W.C. Evans. Saunders Edinburgh,

New York.

Pharmacognosy-Tyler, Brady, Robbers

Modem Methods of Plant Analysis- Peach & M.V. Tracey, Vol. I&ll

Text Book of Pharmacognosy by T.E. Wallis

Marine Natural Products-Vol.l to IV.

Natural products: A lab guide by Raphael lkan , Academic Press 1991.

Glimpses of Indian Ethano Pharmacology, P. Pushpangadam. UIf Nyman.

V.George Tropical Botanic Garden & Research Institute, 1995.

8. Medicinal natural products (a biosynthetic approach), Paul M. Dewick,
John Wiley & Sons Ltd., England, 1998.

9. Chemistry of Marine Natural Products- Paul J. Schewer 1973.

10.Herbal Drug Industry by RD. Choudhary, Eastern Publisher, New Delhi,
1996.

11. Cultivation of Medicinal Plants by C.K. Atal & B.M. Kapoor.

12. Cultivation and Utilization of Aromatic Plants, C.K. Atal & B.M. Kapoor

13. Cultivation of medicinal and aromatic crops, AA Farooqui and B.S.
Sreeramu. University Press, 2001.

N OO N WN
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14.Natural Products from Plants, 1st edition, by Peter B. Kaufman, CRC
Press, New York, 1998

15.Recent Advances in Phytochemistry- Vol. 1&4: Scikel Runeckles- Appleton
Century crofts.

16.Text book of Pharmacognosy, C.K.Kokate, Purohit, Ghokhale, Nirali
Prakasshan, 1996.

17.Pharmacognosy and Pharmacobiotechnology, Ashutoshkar, New Age
Publications, New Delhi.
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PHYTOCHEMISTRY
(MPG 103T)

SCOPE

Students shall be equipped with the knowledge of natural product drug
discovery and will be able to isolate, identify and extract and the phyto-
constituents

OBJECTIVES

Upon completion of the course, the student shall be able to know the,
= different classes of phytoconstituents, their biosynthetic pathways, their
properties, extraction and general process of natural product drug
discovery
= phytochemical fingerprinting and structure elucidation of
phytoconstituents.

THEORY 60 Hrs

1. Biosynthetic pathways and Radio tracing techniques: Constituents 12
& their Biosynthesis, Isolation, Characterization and purification with  Hrs
a special reference to their importance in herbal industries of
following phyto-pharmaceuticals containing drugs:

a) Alkaloids: Ephedrine, Quinine, Strychynine, Piperine,
Berberine, Taxol, Vinca alkoloids.

b) Glycosides: Digitoxin, Glycyrrhizin, Sennosides,
Bacosides, Quercitin.

c) Steroids: Hecogenin, guggulosterone and withanolides

d) Coumarin: Umbelliferone.

e) Terpenoids: Cucurbitacins

2 Drug discovery and development: History of herbs as source of drugs 12
and drug discovery, the lead structure selection process, Hrs
structure development, product discovery process and drug
registration, Selection and optimization of lead compounds with
suitable examples from the following source : artemesin,
andrographolides. Clinical studies emphasising on phases of
clinical trials, protocol design for lead molecules.

3 Extraction and Phytochemical studies: Recent advances in 12
extractions with emphasis on selection of method and choice of Hrs
solvent for extraction, successive and exhaustive extraction and
other methods of extraction commonly used like microwave
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assisted extraction, Methods of fractionation. Separation of
phytoconstituents by latest CCCET, SCFE techniques including
preparative HPLC and Flash column chromatography.

Phytochemical finger printing: HPTLC and LCMS/GCMS 12
applications in the characterization of herbal extracts. Structure Hrs
elucidation of phytoconstituents.

Structure elucidation of the following compounds by spectroscopic 12
techniques like UV, IR, MS, NMR (1H, 13C) Hrs
a. Carvone, Citral, Menthol
b. Luteolin, Kaempferol
c. Nicotine, Caffeine iv) Glycyrrhizin.

REFERENCES (Latest Editions of)

N o v s wN—

9.

Organic chemistry by I.L. Finar Vol.ll

Pharmacognosy by Trease and Evans, ELBS.

Pharmacognosy by Tylor and Brady.

Text book of Pharmacognosy by Wallis.

Clark’s isolation and Identification of drugs by A.C. Mottal.

Plant Drug Analysis by Wagner & Bladt.

Wilson and Gisvolds text book of Organic Medicinnal and Pharmaceutical
Chemistry by Deorge. R.F.

The Chemistry of Natural Products, Edited by R.H. Thomson, Springer
International Edn. 1994.

Natural Products Chemistry Practical Manual by Anees A Siddiqui and
SeemiSiddiqui

10.0rganic Chemistry of Natural Products, Vol. 1&2. Gurdeep R Chatwal.
11.Chemistry of Natural Products- Vol. 1 onwards IWPAC.

12.Modem Methods of Plant Analysis- Peach & M.V. Tracey, Vol. 1&ll
13.Medicinal Natural products - a biosynthetic approach, Dewick PM, John

Wiley & Sons, Toronto, 1998.

14.Chemistry of Natural Products, Bhat SV, Nagasampagi BA, Meenakshi S,

Narosa Publishing House, New Delhi.

15.Pharmacognosy & Phytochemistry of Medicinal Plants, 2nd edition,

Bruneton J, Interceptt Ltd., New York, 1999.
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INDUSTRIAL PHARMACOGNOSTICAL TECHNOLOGY
(MPG 104T)

SCOPE

To understand the Industrial and commercial potential of drugs of natural origin,
integrate traditional Indian systems of medicine with modern medicine and also
to know regulatory and quality policy for the trade of herbals and drugs of
natural origin.

OBJECTIVES

By the end of the course the student shall be able to know,
= the requirements for setting up the herbal/natural drug industry.

= the guidelines for quality of herbal/natural medicines and regulatory
issues.

= the patenting/IPR of herbals/natural drugs and trade of raw and
finished materials.

THEORY 60 Hrs

1. Herbal drug industry: Infrastructure of herbal drug industry 12
involved in production of standardized extracts and various Hrs
dosage forms. Current challenges in upgrading and
modernization of herbal formulations. Entrepreneurship
Development, Project selection, project report, technical
knowledge, Capital venture, plant design, layout and construction.

Pilot plant scale -up techniques, case studies of herbal extracts.
Formulation and production management of herbals.

2 Regulatory requirements for setting herbal drug industry: Global 12
marketing management. Indian and international patent law as Hrs
applicable herbal drugs and natural products. Export -
Import (EXIM) policy, TRIPS.

Quality assurance in herbal/natural drug products.
Concepts of TQM, GMP, GLP, 1SO-9000.

3 Monographs of herbal drugs: General parameters of
monographs of herbal drugs and comparative study in IP, USP,
Ayurvedic Pharmacopoeia, Siddha and Unani Pharmacopoeia,
American herbal pharmacopoeia, British herbal pharmacopoeia,
WHO guidelines in quality assessment of herbal drugs.
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12

Testing of natural products and drugs: Herbal medicines - clinical H
rs

laboratory testing. Stability testing of natural products,
protocols.

Patents: Indian and international patent laws, proposed 12
amendments as applicable to herbal/natural products and Hrs
process. Geographical indication, Copyright, Patentable subject
maters, novelty, non obviousness, utility, enablement and best
mode, procedure for Indian patent filing, patent processing, grant

of patents, rights of patents, cases of patents, opposition and
revocation of patents, patent search and literature, Controllers of
patents.

REFERENCES (Latest Editions of)

1.

10.

11.

12.

Herbal drug industry by R.D. Choudhary (1996), Eastern Publisher, New
Delhi.

GMP for Botanicals - Regulatory and Quality issues on Phytomedicine by
Pulok K Mukharjee (2003), Ist Edition, Business horizons Robert
Verpoorte, New Delhi.

Quality control of herbal drugs by Pulok K Mukarjee (2002), Business
Horizons Pharmaceutical Publisher, New Delhi.

PDR for Herbal Medicines (2000), Medicinal Economic Company, New
Jersey.

Indian Herbal Pharmacopoeia (2002), IDMA, Mumbai.

Text book of Pharmacognosy by C.K. Kokate, Purohit, Gokhlae (1996),
Nirali Prakashan, New Delhi.

Text book of Pharmacognosy and Phytochemistry by Vinod D. Rangarl
(2002), Part | &I, Career Publication, Nasik, India.

Plant drug analysis by H.Wagner and S.Bladt, Springer, Berlin.
Standardization of Botanicals. Testing and extraction methods of medicinal
herbs by V. Rajpal (2004), Vol.l, Eastern Publisher, New Delhi.
Phytochemical Dictionary. Handbook of Bioactive Compounds from Plants
by J.B.Harborne, (1999), lind Edition, Taylor and Francis Ltd, UK.

Herbal Medicine. Expanded Commission E Monographs by M.Blumenthal,
(2004), IST Edition,

Drug Formulation Manual by D.P.S.Kohli and D.H.Shah (1998), Eastern
Publisher, New Delhi.
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PHARMACOGNOSY PRACTICAL - |
(MPG 105P)

Analysis of Pharmacopoeial compounds of natural origin and their

formulations by UV Vis spectrophotometer
Analysis of recorded spectra of simple phytoconstituents

Experiments based on Gas Chromatography

Estimation of sodium/potassium by flame photometry

Development of fingerprint of selected medicinal plant extracts commonly
used in herbal drug industry viz. Ashwagandha, Tulsi, Bael, Amla, Ginger,
Aloe, Vidang, Senna, Lawsonia by TLC/HPTLC method.

Methods of extraction

Phytochemical screening

Demonstration of HPLC- estimation of glycerrhizin

Monograph analysis of clove oil

. Monograph analysis of castor oil.
. Identification of bioactive constituents from plant extracts
. Formulation of different dosage forms and their standardisation.
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MEDICINAL PLANT BIOTECHNOLOGY
(MPG 201T)

SCOPE

To explore the knowledge of Biotechnology and its application in the
improvement of quality of medicinal plants

OBJECTIVES

Upon completion of the course, the student shall be able to,
= Know the process like genetic engineering in medicinal plants for
higher yield of Phytopharmaceuticals.
= Use the biotechnological techniques for obtaining and improving the
quality of natural products/medicinal plants

THEORY 60 Hrs

1. Introduction to Plant biotechnology: Historical perspectives, prospects 12
for development of plant biotechnology as a source of medicinal Hrs
agents. Applications in pharmacy and allied fields. Genetic
and molecular biology as applied to pharmacognosy, study of
DNA, RNA and protein replication, genetic code, regulation of
gene expression, structure and complicity of genome, cell
signaling, DNA recombinant technology.

2 Different tissue culture techniques: Organogenesis and 15
embryogenesis, synthetic seed and monoclonal variation, Hrs
Protoplast fusion, Hairy root multiple shoot cultures and their
applications. Micro propagation of medicinal and aromatic plants.
Sterilization methods involved in tissue culture, gene transfer in
plants and their applications.

3 Immobilisation  techniques & Secondary Metabolite Production: 15
Immobilization techniques of plant cell and its application on Hrs
secondary metabolite Production. Cloning of plant cell: Different
methods of cloning and its applications. Advantages and
disadvantages of plant cell cloning. Secondary metabolism in tissue
cultures with emphasis on production of medicinal agents.
Precursors and elicitors on production of secondary metabolites.

4 Biotransformation and Transgenesis: Biotransformation, 13
bioreactors for pilot and large scale cultures of plant cells and Hrs
retention of biosynthetic potential in cell culture. Transgenic
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plants, methods used in gene identification, localization and
sequencing of genes. Application of PCR in plant genome
analysis.

Fermentation technology: Application of Fermentation technology, 05
Production of ergot alkaloids, single cell proteins, enzymes of Hrs
pharmaceutical interest.

REFERENCES (Latest Editions of)

1.

vl W N

o

8.
9.

10.

11
12

13.

14.

Plant tissue culture, Bhagwani, vol 5, Elsevier Publishers.

Plant cell and Tissue Culture (Lab. Manual), JRMM. Yeoman.

Elements in biotechnology by PK. Gupta, Rastogi Publications, New Delhi.
An introduction to plant tissue culture by MK. Razdan, Science Publishers.
Experiments in plant tissue culture by John HD and Lorin WR., Cambridge
University Press.

Pharmaceutical biotechnology by SP. Vyas and VK. Dixit, CBS Publishers.
Plant cell and tissue culture by Jeffrey W. Pollard and John M Walker,
Humana press.

Plant tissue culture by Dixon, Oxford Press, Washington DC, 1985

Plant tissue culture by Street.

Pharmacognosy by G. E. Trease and WC. Evans, Elsevier.

.Biotechnology by Purohit and Mathur, Agro-Bio, 3rd revised edition.
.Biotechnological applications to tissue culture by Shargool, Peter D,

Shargoal, CKC Press.

Pharmacognosy by Varo E. Tyler, Lynn R. Brady and James E. Robberrt,
That Tjen, NGO.

Plant Biotechnology, Ciddi Veerasham.
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ADVANCED PHARMACOGNOSY -II

(MPG 202T)
SCOPE

To know and understand the Adulteration and Deterioration that occurs in
herbal/natural drugs and methods of detection of the same. Study of herbal
remedies and their validations, including methods of screening

OBJECTIVES

Upon completion of the course, the student shall be able to know the,
-« validation of herbal remedies
- methods of detection of adulteration and evaluation techniques for the
herbal drugs
= methods of screening of herbals for various biological properties

THEORY 60 Hrs

1. Herbal remedies — Toxicity and Regulations: Herbals vs Conventional 12
drugs, Efficacy of Herbal medicine products, Validation of Hrs
herbal therapies, Pharmacodynamic and Pharmacokinetic
issues.

2 Adulteration and Deterioration: Introduction, Types of Adulteration/ 12
Substitution of Herbal drugs, Causes and Measures of Adulteration, Hrs
Sampling Procedures, Determination of Foreign Matter, DNA
Finger printing techniques in identification of drugs of natural
origin, detection of heavy metals, pesticide residues,
phytotoxin, microbial contamination in herbs and their
formulations.

3 Ethnobotany and Ethnopharmacology: Ethnobotany in herbal drug 12
evaluation, Impact of Ethnobotany in traditional medicine, New Hrs
development in herbals, Bio-prospecting tools for drug
discovery, Role of Ethnopharmacology in drug evaluation,
Reverse Pharmacology.

4 Analytical Profiles of herbal drugs: Andrographis paniculata, 12
Boswellia serata, Coleus forskholii, Curcuma longa, Embelica Hrs
officinalis, Psoralea corylifolia.

5 Biological screening of herbal drugs: Introduction and Need for 12
Phyto-Pharmacological Screening, New Strategies for evaluating Hrs
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Natural Products, In vitro evaluation techniques for Antioxidants,
Antimicrobial and Anticancer drugs. In vivo evaluation techniques
for Anti-inflammatory, Antiulcer, Anticancer, Wound healing,
Antidiabetic, Hepatoprotective, Cardio protective, Diuretics and
Antifertility, Toxicity studies as per OECD guidelines.

REFERENCES (Latest Editions of)

1. Glimpses of Indian Ethano Pharmacology by P. Pushpangadam. UIf
Nyman. V.George Tropical Botanic Garden & Research Institute.

2. Natural products: A lab guide by Raphael Ikan, Academic Press.

3. Pharmacognosy - G. E. Trease and W.C. Evans. WB. Saunders
Edinburgh, New York.

4. Pharmacognosy-Tyler, Brady, Robbers, Lee & Fetiger.

5. Modem Methods of Plant Analysis- Peach & M.V. Tracey, Vol. | & Il,
Springer Publishers.

6. Herbal Drug Industry by RD. Choudhary, Eastern Publishers, New Delhi.

7. Text book of Pharmacognosy by C.K.Kokate, Purohit, Ghokhale, Nirali
Prakashan.

8. Text Book of Pharmacognosy by T.E. Wallis, J & A Churchill Ltd., London.

9. Quality control of herbal drugs by Pulok K Mukherjee, Business Horizons
Pharmaceutical Publishers, New Delhi.

10.Indian Herbal Pharmacopoeia, IDMA, Mumbai.

11.Text book of Pharmacognosy and Phytochemistry by Vinod D. Rangarl,
Part | & Il, Career Publication, Nasik, India.

12.Plant drug analysis by H.Wagner and S.Bladt, 2nd edition, Springer, Berlin.

13.Standardization of Botanicals. Testing and extraction methods of medicinal
herbs by V. Rajpal (2004), Vol.l, Eastern PublisherS, New Delhi.

14.Herbal Medicine. Expanded Commission E Monographs, M.Blumenthal.
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INDIAN SYSTEMS OF MEDICINE
(MPG 203T)

SCOPE

To make the students understand thoroughly the principles, preparations of
medicines of various Indian systems of medicine like Ayurveda, Siddha,
Homeopathy and Unani. Also focusing on clinical research of traditional
medicines, quality assurance and challenges in monitoring the safety of herbal
medicines.

OBJECTIVES
After completion of the course, student is able to

To understand the basic principles of various Indian systems of
medicine

To know the clinical research of traditional medicines, Current Good
Manufacturing Practice of Indian systems of medicine and their
formulations.

THEORY 60 Hrs

1.

Fundamental concepts of Ayurveda, Siddha, Unani and 12

Homoeopathy systems of medicine Hrs
Different dosage forms of the ISM.
Ayurveda: Ayurvedic Pharmacopoeia, Analysis of formulations
and bio crude drugs with references to: Identity, purity and quality.
Siddha: ~ Gunapadam (Siddha  Pharmacology), raw
drugs/Dhatu/Jeevam in Siddha system of medicine, Purification
process (Suddhi).

Naturopathy, Yoga and Aromatherapy practices 12
a) Naturopathy - Introduction, basic principles and treatment  Hrs
modalities.

b) Yoga - Introduction and Streams of Yoga. Asanas, Pranayama,
Meditations and Relaxation techniques.

¢) Aromatherapy - Introduction, aroma oils for common problems,
carrier oils.

Formulation development of various systems of medicine 12
Salient features of the techniques of preparation of some of the Hrs
important class of Formulations as per Ayurveda, Siddha,
Homeopathy and Unani  Pharmacopoeia and texts.

Standardization,
Shelf life and Stability studies of ISM formulations.
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4 Schedule T - Good Manufacturing Practice of Indian systems of 12
medicine Hrs
Components of GMP (Schedule - T) and its objectives,
Infrastructural requirements, working space, storage area,
machinery and equipments, standard operating procedures,
health and hygiene, documentation and records.

Quality assurance in ISM formulation industry - GAP, GMP and
GLP. Preparation of documents for new drug application and
export registration.

Challenges in monitoring the safety of herbal medicines:
Regulation, quality assurance and control, National/Regional
Pharmacopoeias.

5 TKDL, Geographical indication Bill, Government bills in AYUSH, 12
ISM, CCRAS, CCRS, CCRH, CCRU Hrs

REFERENCES (Latest Editions of )

1. Ayurvedic Pharmacopoeia, The Controller of Publications, Civil Lines,
Govt. of India, New Delhi.

2. Hand Book on Ayurvedic Medicines, H. Panda, National Institute of
Industrial Research, New Delhi.

3. Ayurvedic System of Medicine, Kaviraj Nagendranath Sengupata, Sri
Satguru Publications, New Delhi.

4, Ayurvedic Pharmacopoeia. Formulary of Ayurvedic Medicines, IMCOPS,
Chennai.

5. Homeopathic Pharmacopoeia. Formulary of Homeopathic Medicines,
IMCOPS, Chennai.

6. Homeopathic Pharmacy : An introduction & Hand book, Steven B. Kayne,
Churchill Livingstone, New York.

7. Indian Herbal Pharmacopoeia, IDMA, Mumbai.

8. British Herbal Pharmacopoeia, bRITISH Herbal Medicine Association, UK.

9. GMP for Botanicals - Regulatory and Quality issues on Phytomedicine,
Pulok K Mukharjee, Business Horizons, New Delhi.

10.Indian System of Medicine and Homeopathy in India, Planning and
Evaluation Cell, Govt. of India, New Delhi.

11.Essential of Food and Nutrition, Swaminathan, Bappco, Bangalore.

12.Clinical Dietitics and Nutrition, F.P. Antia, Oxford University Press, Delhi.

13.Yoga - The Science of Holistic Living by V.K.Yoga, Vivekananda Yoga
Prakashna Publishing, Bangalore.
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HERBAL COSMETICS
(MPG 204T)

SCOPE

This subject deals with the study of preparation and standardization of
herbal/natural cosmetics. This subject gives emphasis to various national and
international standards prescribed regarding herbal cosmeceuticals.

OBJECTIVES
After completion of the course, student shall be able to,
= understand the basic principles of various herbal/natural cosmetic
preparations

= current Good Manufacturing Practices of herbal/natural cosmetics as
per the regulatory authorities

THEORY 60 Hrs
1. Introduction: Herbal/natural cosmetics, Classification & Economic 12
aspects. Hrs

Regulatory Provisions relation to manufacture of cosmetics: -
License, GMP, offences & Penalties, Import & Export of
Herbal/natural cosmetics, Industries involved in the production of
Herbal/natural cosmetics.

2 Commonly used herbal cosmetics, raw materials, preservatives, 12
surfactants, humectants, oils, colors, and some functional herbs, Hrs
preformulation studies, compatibility studies, possible interactions
between chemicals and herbs, design of herbal cosmetic
formulation.

3 Herbal Cosmetics : Physiology and chemistry of skin and 12
pigmentation, hairs, scalp, lips and nail, Cleansing cream, Hrs
Lotions, Face powders, Face packs, Lipsticks, Bath
products, soaps and baby product, Preparation and
standardisation of the following :

Tonic, Bleaches, Dentifrices and Mouth washes & Tooth Pastes,
Cosmetics for Nails.

4 Cosmeceuticals of herbal and natural origin:  Hair growth 12
formulations, Shampoos, Conditioners, Colorants & hair oils, Hrs
Fairness formulations, vanishing & foundation creams, anti-sun
burn preparations, moisturizing creams, deodorants.



490

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1l—SEC.4]

5 Analysis of Cosmetics, Toxicity screening and test methods: 12

Quality control and toxicity studies as per Drug and Cosmetics Hrs
Act.

REFERENCES (Latest Editions of)

1.

Panda H. Herbal Cosmetics (Hand book), Asia Pacific Business Press Inc,
New Delhi.

. Thomson EG. Modern Cosmetics, Universal Publishing Corporation,

Mumbai.

. P.P.Sharma. Cosmetics - Formulation, Manufacturing & Quality Control,

Vandana Publications, New Delhi.

4. Supriya K B. Handbook of Aromatic Plants, Pointer Publishers, Jaipur.

. Skaria P. Aromatic Plants (Horticulture Science Series), New India

Publishing Agency, New Delhi.

. Kathi Keville and Mindy Green. Aromatheraphy (A Complete Guide to the

Healing Art), Sri Satguru Publications, New Delhi.

. Chattopadhyay PK. Herbal Cosmetics & Ayurvedic Medicines (EOU),

National Institute of Industrial Research, Delhi.

. Balsam MS & Edward Sagarin. Cosmetics Science and Technology, Wiley

Interscience, New York.
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HERBAL COSMETICS PRACTICALS
(MPG 205P)

Isolation of nucleic acid from cauliflower heads

Isolation of RNA from yeast

Quantitative estimation of DNA

Immobilization technique

Establishment of callus culture

Establishment of suspension culture

Estimation of aldehyde contents of volatile oils

Estimation of total phenolic content in herbal raw materials

. Estimation of total alkaloid content in herbal raw materials

0.Estimation of total flavonoid content in herbal raw materials

1.Preparation and standardization of various simple dosage forms from

Ayurvedic, Siddha, Homoeopathy and Unani formulary

12.Preparation of certain Aromatherapy formulations

13. Preparation of herbal cosmetic formulation such as lip balm, lipstick, facial
cream, herbal hair and nail care products

14.Evaluation of herbal tablets and capsules

15. Preparation of sunscreen, UV protection cream, skin care formulations.

16.Formulation & standardization of herbal cough syrup.

TSP NOoUhAWN =
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Scope

MMD 101T - BASICS OF MEDICAL DEVICE TECHNOLOGY

THEORY 60 HRS

This course offers foundational knowledge of medical devices, including in vitro diagnostics
(IVDs) and software as medical devices (SaMD), covering their design, classification,
applications, regulatory standards, and emerging trends, while emphasizing the integration of
engineering with healthcare.

Objectives

Upon completion of this course, students will be able to:

e Explain the concept, scope, regulations, and healthcare role of medical devices and

IVDs.

e Classify medical devices and 1\VVDs based on risk and function as per Medical Devices
Rules (MDR)- 2017.

lifecycle of medical devices.

development.

e Explain biomaterials, biocompatibility, and key biomedical engineering principles in
healthcare devices.

Describe safety principles, performance requirements, risk management, and design

Interpret the role of different national and international standards in medical device

Unit

Contents

Hours

Unit |

Introduction to Medical Devices and in vitro Diagnostics (1VDs) Definition and
scope of medical devices and IVDs, Historical evolution and impact on
healthcare, Overview of regulatory bodies like Central Drugs Standard Control
Organization (CDSCQ), US Food and Drug Administration (FDA), European
Conformity (CE — Conformité Européenne), Japan, Canada. Ethical and safety
considerations in medical devices, Role of medical devices in diagnostics,
treatment, and rehabilitation. Veterinary Medical devices, Medical devices from
all branches of medicine, including AYUSH. Human tissue-based and
Xenografts used in medical devices, excluding pharmaceutical drug applications,
radiotracers (other than radiopharmaceuticals), Personalised Medical devices,
customized medical devices, Assistive

and Rehabilitative Medical Devices

12

Unit 1l

Classification of Medical Devices - and 1VDs Regulatory Classification: Class
A, B, C, and D as per Indian MDR-2017 and other classifications such as Class
I, 11 (Ila & 11b), 111 (Risk-based classification followed in other countries), IVDs
Class A, B, C, D, or as Class I, Il, and Il (As per USA). Functional
categorization: Diagnostic, therapeutic, monitoring, surgical instruments.
Examples: Imaging Devices, Cardiovascular Devices, Neurological Devices,
Orthopaedic

Devices, Wearable and Smart Medical Devices. Combination products.

08

Unit 11

Principles, General Safety, Performance Requirements, Design and
Manufacturing Requirements Introduction to Essential Principles (based on
vertical & horizontal standards by Bureau of Indian Standards

16




[T ll—=ve 4] AT 3T ST STETETE0T 493

(BIS), International Organization for Standardization (1ISO), American
Society for Testing and Materials (ASTM), and other regulatory bodies.
Checklist Documentation and Regulatory Importance; Medical Device
Safety, Risk—Benefit Acceptability, Risk Management, Clinical
Performance, Protection against Biological Risks, Infection and
Microbial Contamination Control, Chemical, Physical, and Biological
Properties, Electrical and Mechanical Safety, Software Validation,
Protection against Radiation; Product Design and Development
Lifecycle, Manufacturing Quality Control and Management, Risk
Assessment (Usability and Human Factors), Stability, Shelf Life and
Regulatory Compliance, Disposals, Post-Market Surveillance.

Unit IV | Standards for Medical Devices Standard as per Bureau of Indian | 06
Standards (BIS), International Organization for Standardization (1SO),
International Electro Technical Commission (IEC), or by any other
pharmacopeia standards, or in the absence of all above, manufacturer's
own validated in-house standards.

Unit V Biomaterials and Biocompatibility Introduction to Biomaterials, Types of | 06
biomaterials, Biocompatibility considerations- Surface modifications and
coatings, Host response to biomaterials (immune response, toxicity),
Mechanical and chemical properties of biomaterials, Applications of
biomaterials in Medical Devices. Antibodies, Antigens,

Plastics & biochemicals and chemicals in IVDs.

Unit VI Biomedical Engineering and Instrumentation Introduction to Biomedical | 12
Engineering, Principles of Medical Imaging X-ray, Magnetic Resonance
Imaging (MRI), Computed Tomography (CT), and Ultrasound
Technologies, Image Processing and  Analysis, Diagnostic
Instrumentation, Biosensors and Biomechanics, Medical Robotics and
Rehabilitation Engineering

REFERENCES:

1| Bronzino, J. D., & Peterson, D. R. (Eds.). (2015). The Biomedical Engineering
Handbook: Four Volume Set (4th ed.). CRC Press.

2 | Ratner, B. D., Hoffman, A. S., Schoen, F. J., & Lemons, J. E. (2013). Biomaterials
Science: An Introduction to Materials in Medicine (3rd ed.). Academic Press.

3 | FDA. (2024). Overview of Device Regulation. U.S. Food and Drug Administration.

4 | World Health Organization (WHO). (2017). Medical Devices: Managing the Mismatch:
An Outcome of the Priority Medical Devices Project.

5| Mak, W., & Rachlin, J. (2010). Medical Device Design: Innovation from Concept to
Market (2nd ed.). Academic Press.

6 | Medical Devices Rules 2017 and Amendments, Guidance Documents, Circulars by
CDSCO
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MMD 102T - REGULATORY AFFAIRS OF MEDICAL DEVICES
THEORY 60 HRS
Scope

This course provides an understanding of the global regulatory frameworks, clinical evaluation
and investigation, and risk management for medical devices, including 1VDs and Software as
a Medical Device (SaMD), with emphasis on Medical Device Quality Management System
(MDQMS) (ISO 13485), risk management (ISO 14971), customer feedback, post-market
surveillance, and regulatory reporting.

Objectives

Upon completion of this course, students will be able to:

Learn Indian Medical Device Regulation, along with USFDA, EU-CE, for medical
devices;

Understand requirements for Clinical Evaluation, clinical investigation/clinical
performance evaluation in compliance with 7th Schedule of MDR-2017, I1SO (14155,
20916), and others

Apply I1SO standards (14971, 13485) in risk management and quality systems;

Learn requirements for post-market surveillance and vigilance processes;

Prepare regulatory documentation for device approval and compliance.

Unit

Contents Hours

Unit |

Global Regulatory Framework [(CDSCO, USFDA, EU-CE (MDR 745/1VDR746), WHQ]) | 10
Introduction to Global Regulatory Framework: Definition and Importance of Regulatory
Framework, Role of Regulatory Bodies in Healthcare and Drug Development, Overview of
Global Regulatory Authorities (like CDSCO), US-FDA, EU-CE, WHO, etc.) and their
medical device approval pathway. Submission formats, CTD,

and dossier structure.

Unit I

Clinical Investigation, Clinical Performance Evaluation and Good Clinical Practices (GCP) | 10
Introduction and role of Clinical Investigation, clinical performance evaluation for Medical
Devices, Preclinical and Clinical Evaluation, Materiovigilance, Key differences between
medical device clinical investigations, clinical performance evaluations and drug clinical
trials, Good Clinical Practice (GCP) Guidelines, Detailed review of international GCP
standards (e.g., GCP, ISO 14155), Clinical Evaluation Requirements. Clinical Evaluation
reports (CER).

Unit I

Quality Management Systems (QMS) (ISO 13485) Principles of QMS, 1SO 13485, Tools | og
in QMS, Regulatory Audits: Overview of regulatory inspections and audits that assess
compliance with QMS, including FDA,

I1SO, and EU audits.

Unit IV Risk Management in Medical Devices (ISO 14971): Principles of Risk 06

Management in Medical Devices, 1SO 14971: Medical Device Risk Management
Process, and Corrective Actions.

Unit V

Life cycle assessment, Testing facility, Post-market Surveillance, Vigilance, and applicable | 28
laws on Medical Devices. Total medical device life cycle assessment (LCA):
Conceptualization, development (including

design, verification, and validation), production, market introduction,
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and post-market surveillance. Reliability testing (e.g., Highly Accelerated
Life Testing (HALT), Highly Accelerated Stress Screening (HASS),
Patient safety and Monitoring, Commissioning, installation, quality,
performance testing, decommissioning, maintenance of medical devices.
Testing facility for medical devices: International Organization for
Standardization (ISO) / International Electrotechnical Commission (IEC),
ISO/IEC 17025:2017 international standard for the competence,
impartiality, and consistent operation of testing and calibration
laboratories. Post-market Surveillance, Vigilance: Materiovigilance
Program of India, Post-Market Surveillance (PMS) Overview, European
Union Medical Device Regulation (EU MDR) and Post-Market
Surveillance, Medical Device Reporting (MDR) in the US, Vigilance
Reporting Systems (US- FDA, EU), Field Safety Corrective Actions
(FSCA), Post-market clinical follow-up. Applicable laws on Medical
Devices: legal Metrology, lonizing Radiation laws, Environmental laws on
medical devices, Pre-Conception and Pre-Natal Diagnostic
Techniques Act (PC PNDT), etc.

REFERENCES:

1| US. Food and Drug Administration (FDA). (2024). Medical Devices Regulatory
Framework: Device Advice: Comprehensive Regulatory Assistance.

2 | European Commission. (2021). Medical Devices Regulation (EU) 2017/745. The
Official Journal of the European Union.

3 | International Organization for Standardization (I1SO). (2019). ISO 14971:2019 — Medical
Devices — Application of Risk Management to Medical Devices. Geneva, Switzerland.
4 | International Organization for Standardization (1ISO). (2016). ISO 13485:2016 — Medical
Devices — Quality Management Systems — Requirements for Regulatory Purposes.
Geneva, Switzerland.

5 | World Health Organization (WHO). (2022). Global Model Regulatory Framework for
Medical Devices including In Vitro Diagnostic Medical Devices. WHO Technical Report
Series.

6 | Medical Devices Rules 2017 and Amendments, Guidance Documents, Circulars by
CDSCO
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Scope

MMD 103T - MEDICAL DEVICE MANUFACTURING
THEORY 60 HRS

This course covers medical device manufacturing processes, infrastructure, cleanrooms, Air
Handling Units (AHUs), dehumidifiers, sterilization, quality control, 1ISO 13485/5th Schedule
compliance, and packaging/labeling, ensuring safety, efficacy, and quality of devices (including
IVDs and SaMD).

Objectives

Upon completion of this course, students will be able to:

e Explain manufacturing processes for different categories of medical devices, 1VD, and
SAMD.

e Learn cleanroom requirements and sterilization techniques. Learn quality control
testing methods and applicable documentation.

¢ Interpret Quality Management principles and compliance requirements;

o Design packaging and labeling in accordance with national and international
regulations and applicable standards.

Unit

Contents

Hours

Unit |

Manufacturing Processes of Medical Devices: Introduction to Medical Device
Manufacturing, Manufacturing Technologies- Injection molding, extrusion,
machining, casting, and assembly techniques, Emerging manufacturing
technologies, Design for manufacturability (DFM) and design for assembly
(DFA) principles, Role of different software in

medical device manufacturing, challenges in medical device production. Good
Manufacturing Practice (GMP) for medical devices (Schedule V).

12

Unit 1l

Quality Control in Medical Device Manufacturing and Cleanroom Requirements.
Key principles of quality control: Inspection, testing, and auditing. Testing
methods for medical devices: Functional testing, stress testing, biocompatibility
testing, and failure mode analysis. Role of material traceability and batch control
in ensuring product quality. Non-destructive testing methods: X-ray, ultrasonic,
and visual inspection. Analytical Performance Testing of IVDs. Verification
Testing of Software. Cleanroom requirements: Definition, types, and
classifications of cleanrooms (ISO 14644-1: 1999); design considerations for
cleanroom

facilities: materials, air-handling systems, and contamination control.

16

Unit 11

Importance of Medical Device Quality Management System (MDQMS) ISO
13485 in Medical Devices. Importance of Infrastructure Qualification,
Requalification, Design Transfer, Control of Production, Management of
Nonconforming Products, Incoming and In-process Materials controls. Production
Process Statistical Controls, Personnel Training for specific tasks to ensure
consistency in product specifications, Medical Device Files, Device History
Record, Device Master Records, and production records.

10

Unit IV

Packaging and Labelling Requirements The role of packaging in
maintaining product integrity and sterility (if applicable), Types of

10




[T lll—gvE 4] AT T o9 ST 497

medical device packaging, packaging materials, Design considerations for
packaging, Regulatory requirements for medical device labelling as per
Medical Device Rules 2017 and other market of interests (US FDA, EU-
CE Risk management in labelling, Special labelling considerations,
packaging validation, Labelling compliance, Traceability. Unique Device
Identification (UDI), Medical Device Symbols, Instruction for Use, and
or User Manuals.

UnitVV | Method of sterilization of Medical devices, Validation and Documentation | 12
requirement Overview of sterilization techniques: Steam sterilization
(autoclaving), ethylene oxide sterilization, radiation (gamma, electron
beam), hydrogen peroxide, and ozone sterilization, Advantages and
limitations of each sterilization method, Sterilization validation: Sterility
assurance level, bioburden testing, and microbial validation, Regulatory
compliance for sterilization processes [(FDA, (Ethylene Oxide), ISO
11137 (Radiation), and 1ISO 17665 (Moist Heat) etc]). Documentation
requirements for generating the Plant Master File

and the Device master file as per the regulatory norms.

REFERENCES:

1 | Ratner, B. D., Hoffman, A. S., Schoen, F. J., & Lemons, J. E. (2012). Biomaterials
Science: An Introduction to Materials in Medicine (3rd ed.). Academic Press.

2 | Guidance Documents (Medical Devices and Radiation-Emitting Products). U.S. Food
and Drug Administration (FDA).

3 | International Organization for Standardization (ISO). (2016). 1SO 13485:2016 — Medical
Devices — Quality Management Systems — Requirements for Regulatory Purposes. Geneva,
Switzerland.

4 | Kucklick, T.R. (2013). The Medical Device R&D Handbook (2nd ed.). CRC Press.

5 | Agalloco, J.P., Carleton, F.J. (Ed.) (2008). Validation of Pharmaceutical Processes (3rd
ed.). CRC Press.

6 | Medical Devices Rules 2017 and Amendments, Guidance Documents, Circulars by
CDSCO
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MMD 104T — MEDICAL DEVICE BIOCOMPATIBILITY AND TOXICOLOGY
THEORY 60 HRS

Scope

This course explores the biological evaluation of biomaterials and medical devices, focusing
on toxicity assessment, 1SO 10993 standards, in vitro/in vivo testing, preclinical studies, and
biocompatibility risk management.

Objectives
Upon completion of this course, students will be able to:

e ldentify biocompatibility concerns in biomaterials and finished medical devices;

o Identify the requirements for different tests by category and use of the medical device.

e Perform in vitro and in vivo biocompatibility testing as per ISO 10993

e Integrate strategies to mitigate biological toxicity through material selection,
production process controls, and packaging controls;

e Understand case studies on biomaterial safety

Unit Contents Hours
Unit | Biological Toxicity Aspects of Biomaterials: Toxicological principles in biomaterials, | 12
Mechanisms of toxicity, Material degradation and its toxicological effects, Types of
Toxicity: Cytotoxicity, genotoxicity, hemotoxicity, neurotoxicity, Methods for assessing
toxicity risks of biomaterials: In vitro, in vivo, and computational modeling. Strategies for
mitigating toxicity: Surface modification, material selection, and

biomaterial coatings.

Unit 1l Biological Evaluation of Medical Devices (ISO 10993) Introduction to 1SO 10993 | 12
standards: Scope and objectives for the biological evaluation of medical devices.
Developing a Biological Evaluation Plan (BEP) for medical devices, Factors influencing
the need for testing (e.g., duration of contact, device type, and patient population),
Biocompatibility Testing

Categories, and additional evaluation tests.

Unit I In Vitro, In Vivo, and Ex vivo Testing Methods Introduction to in vitro testing methods: | 14
Cell culture models for biomaterial testing, Toxicity assays, Cytokine release assays, Hemo-
compatibility testing in vitro, Introduction to in vivo testing methods: Animal models for
biocompatibility testing, Implantation studies, Biodegradation studies, Immunotoxicity and
inflammatory response, Integrating in Vitro and in

Vivo Testing.

Unit IV Preclinical and Clinical Safety Studies. Key components of preclinical studies: dose | 10
selection, animal model selection, exposure duration, and endpoint selection. Overview
of clinical trial phases: Preclinical data

review. This shall be separated from biological toxicity.

Unit vV Case Studies on Biocompatibility Assessment: A practical case study related to the | 12
biological safety evaluation of medical devices. Concept and principles of biocompatibility,
classification of medical devices based on nature and duration of body contact, and
biological evaluation

strategy according to 1SO 10993. Preparation of Biological Evaluation
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Plan (BEP) and Biological Evaluation Report (BER). Case studies on
biocompatibility assessment of different categories of medical devices,
including implantable devices (orthopedic implants, cardiovascular stents),
blood contacting devices (catheters, vascular grafts, dialysis tubing), and
external communicating devices (wound dressings, dental materials,
surgical gloves). Regulatory case studies involving biological safety
evaluation, device failures, and corrective actions based on guidelines from
regulatory authorities such as the U.S. Food and Drug Administration and
the Central Drugs Standard Control Organization. Interpretation of test
data, preparation of regulatory documentation, and

decision-making in biological safety assessment of medical devices.

REFERENCES:

1

Ratner, B. D., Hoffman, A. S., Schoen, F. J., & Lemons, J. E. (2012). Biomaterials
Science: An Introduction to Materials in Medicine (3rd ed.). Academic Press.

2 | International Organization for Standardization. ISO 10993 — Biological Evaluation of
Medical Devices (Parts 1-23). Geneva, Switzerland.

3 | Bowen, P. K., Drelich, J., & Goldman, J. (2013). Zinc Exhibits Ideal Physiological
Corrosion Behavior for Bioabsorbable Implants. Advanced Materials, 25(18):2577-82.

4 | Williams, D. F. (2008). On the Mechanisms of Biocompatibility. Biomaterials,
29(20):2941- 53.

5 | U.S. FDA Guidance Document (2023). Biological Evaluation of Medical Devices —
Use of International Standard ISO 10993-1.

6 | Biocompatibility Protocols for Medical Devices and Materials — Edited by Prakash
Srinivasan Timiri Shanmugam et al.

7 | Biomaterials, Medical Devices and Combination Products: Biocompatibility Testing
and Safety Assessment — Shayne C. Gad and Samantha Gad-McDonald

8 | Biocompatibility and Performance of Medical Devices — Edited by Jean-Pierre
Boutrand ISO 10993 Series

9 | Medical Device Regulations: Global Overview and Guiding Principles — Susanne
Ludgate and Ralf-Michael Jutte

10 | Guidance Documents from U.S. Food and Drug Administration and Central Drugs

Standard Control Organization
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MMD 105P — MEDICAL DEVICE TECHNOLOGY LAB-I

Sl. Experiment
No
1 Writing Standard Operating Procedures (SOPs) & Designing Formats for SOPs,
Writing other important documents like Quality Manual, Quality Policy, Quality
Obijectives, Quality Plan, Medical Device File

Conducting trainings and methods evaluating trainings

Fabrication of Simple Medical Devices

Performing In Vitro Diagnostic Test (Analysers, ELISA, Rapid Tests, Latex Tests)
Mechanical and Electrical Testing of Devices

Software Testing

Sterilization

Biocompatibility Testing

Quality Control Techniques for Medical Devices (Different Types)

Measurements & Calculations

Case Studies on Device Failures

PO NOoO|ORlWIN
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Scope

MMD 201T - MEDICAL DEVICE INNOVATIONS AND EMERGING

TECHNOLOGIES
THEORY 60 HRS

This course covers the integration of advanced technologies such as 3D printing, nanotechnology,
Artificial Intelligence (Al), SaMD, and Internet of Things (IoT) into medical device design,
including applications in wearables, implants, smart sensors, and personalized healthcare, as well
as the associated regulatory and ethical challenges.

Objecti

VES

Upon completion of this course, students will be able to:

Demonstrate the applications of 3D printing in medical device prototyping

¢ Analyze the role of nanotechnology in diagnostics and drug delivery
e Evaluate the use of AI/ML and 10T in smart medical devices

e ldentify challenges in wearable and implantable technologies

e Explore ethical and regulatory concerns in emerging medtech

Unit Contents Hours

Unit | 3D Printing and Additive Manufacturing Introduction to 3D Printing and Additive | 12
Manufacturing, Applications of 3D Printing in Medical Devices, Materials Used in 3D
Printing for Medical Devices, Regulatory frameworks: FDA, CE, and ISO guidelines for
3D-printed medical devices, Ethical considerations in bioprinting and the production
of
personalized medical devices.

Unit 1l Nanotechnology in Medical Devices: Fundamentals and principles of nanotechnology, | 15
Types of nanomaterials, Characterization of nanomaterials, Applications of
Nanotechnology in Diagnostic devices, Drug delivery systems, Implantable devices and
theranostic devices, Challenges in the approval of nano-based medical devices. Nano and
micro-electronic medical devices are advanced, miniaturized technologies [Micro-Electro-
Mechanical Systems (MEMS), bio-MEMS, Nanosensors] designed for in vivo
monitoring, diagnostics, and
therapeutics.

Unit Il | Al & Machine Learning in Medical Devices: Overview of artificial intelligence (Al) and | 12
machine learning (ML) technologies, Applications of Al and ML in Medical Devices, Al
in Wearable and Implantable Devices, Regulatory and Ethical Considerations.

Unit IV Wearable and Implantable Medical Devices; Smart Sensors and loT in Healthcare: | 15
Introduction to Wearable Medical Devices, Applications of Wearable Medical Devices,
Introduction to Implantable Medical Devices, Challenges in Wearable and Implantable
Devices. Smart  Sensors and 10T in Healthcare: Definition and types of smart sensors,
Integrated smart sensors, Applications of Smart Sensors in Medical Devices, Definition of
Internet of Things (10T), 10T in patient care, Role
of 10T in hospital settings, Challenges and Future Directions.
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UnitVV | Robotics-based medical devices: Surgical Robots, Rehabilitation & | 06
Assistive Robots, Diagnostic & Therapeutic Robots, Hospital Support &
Logistics, and Prosthetics & Artificial Organs.

References:
1 Murphy, S. V., & Atala, A. (2014). 3D bioprinting of tissues and organs. Nature
Biotechnology, 32, 773-785.
2 Geertsma, R.E. et al., (2015). Nanotechnology in medical devices. RIVM Report

2015-0149 by National Institute for Public Health and the Environment, The
Netherlands.

3 Topol, E. J. (2019). High-performance medicine: the convergence of human and
artificial intelligence. Nature Medicine, 25, 44-56.

4 Heikenfeld, J. et al. (2018). Wearable sensors: modalities, challenges, and
prospects. Lab on a Chip, 18, 217-248.

5 Islam, S. M. R., Kwak, D., Kabir, M. H., Hossain, M., & Kwak, K. S. (2015). The

Internet of Things for health care: A comprehensive survey. IEEE Access, 3, 678—
708.




["rT lll—gue 4] WX T TST9=T : STETETIOT

503

MMD 202T - MEDICAL DEVICE QUALITY ASSURANCE, RISK ASSESSMENT

Scope

AND SAFETY MANAGEMENT
THEORY 60 HRS

This course covers quality assurance and control in medical device manufacturing, including risk
management, human factors, Failure Modes and Effects Analysis (FMEA), and cybersecurity,
along with regulatory compliance and methods to ensure safety, usability, and reliability
throughout the lifecycle.

Objectives

Upon completion of this course, students will be able to:

Apply principles of MDQMS in medical device design and lifecycle management

Perform risk management using 1SO 14971
Conduct usability engineering and human factors assessment (IEC 62366)

Implement selected risk management tool for device design and process control

Develop cybersecurity strategies for connected medical devices

Contents

Hours

Quality Assurance Introduction to quality assurance/ quality control
(QA/QC); Principles of Quality Management Systems (QMS) for medical
devices; Documentation practices and regulatory compliance (ISO 13485,
QMSR); Process validation and verification; Product lifecycle management
and traceability; Internal audits, inspections, and corrective actions; Supplier
guality management and risk-based approaches. Release of finished product
for sale and distribution with Certificate of Analysis (COA) and/or
Declaration of Conformity. In process quality assurance. Role of
Management Representative.

12

Unit
Il

Quality Control and Risk Management: Introduction of quality control of the
product from raw materials to the finished product. Out of Trends and Out of
Specification declarations, Statistical sampling techniques, assigning AR
numbers, and issuance of QC status labels of materials across production and
warehousing. Material specifications with acceptance criteria. QC records,
such as worksheets and analytical reports. Batch/Lot testing. Serial-wise
testing. Packing and packaging material testing. Risk Management: Overview
of risk management principles (ISO 14971); Hazard identification
methodologies; Risk estimation, evaluation, and control strategies; Risk-
benefit analysis; Documentation and risk management file creation;
Regulatory perspectives and compliance; Post-market surveillance and risk
management.

22

Unit
1

Human Factors and Usability Engineering: Introduction to human factors
engineering in medical devices; Principles and importance of usability (IEC
62366); User-centered design processes; Task analysis and use scenarios;
Usability testing methods and documentation requirements; Regulatory
expectations (FDA guidance, MDR); Case studies on usability- driven
design improvements.

10
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Unit | Cybersecurity in Medical Devices Risk Management: Introduction to | 07
v

cybersecurity risks in medical technology; Regulatory guidance (FDA
cybersecurity guidance, EU MDR); Cybersecurity risk assessment and
vulnerability management; Secure software development lifecycle (IEC
62304); Incident response planning and mitigation strategies; Best practices
for maintaining cybersecurity post- market; Case studies on cybersecurity
threats and effective mitigation in medical devices.

Unit | Key aspects of medical device testing Risk Management Biocompatibility | 09

Testing; Interaction between the device and biological tissues, adhering to
standards like 1SO 10993. Radiation testing, Electronic testing, Electrical
Safety & EMC,; For safety and electromagnetic compatibility for electronic
devices, complying with IEC 60601. Biological, Physical & Mechanical
Testing; Assessing durability, functional performance, and materials used in
devices like implants and tools. Animal testing and Simulation testing of
Medical devices.

REFERENCES:

1

ISO 13485:2016. (2016). Medical Devices—Quality Management Systems—
Requirements for Regulatory Purposes. Geneva, Switzerland.

2

ISO 14971:2019. (2019). Medical Devices—Application of Risk Management to
Medical Devices. Geneva, Switzerland.

IEC 62366-1:2015. (2015). Medical Devices—Part 1. Application of Usability
Engineering to Medical Devices. Geneva, Switzerland.

FDA. (2023). Cybersecurity in Medical Devices: Quality System Considerations and
Content of Premarket Submissions. Guidance for Industry and Food and Drug
Administration Staff.

Stamatis, D. H. (2019). Risk Management Using Failure Mode and Effect Analysis
(FMEA) (2nd ed.). ASQ Quality Press.
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MMD 203T — Clinical Evaluation and Market Access of Medical Devices
THEORY 60 HRS

Scope

This course explores the design and regulatory requirements of clinical studies for medical
devices, focusing on CER, Clinical Investigations of Medical Devices and SaMD, and Clinical
Performance Evaluation of IVDs, methodologies, data management, and ethical
considerations. It also covers the integration of real-world evidence, health technology
assessment (done by DHR and has no role in manufacturing license), market access strategies,
and reimbursement policies to optimize device adoption and commercialization.

Objectives
Upon completion of this course, students will be able to:

e Design and manage Clinical Evaluation (MD/SaMD) & Clinical Performance
Evaluation (IVD)

o Utilize real-world evidence (RWE) for regulatory submissions

e Perform health technology assessments and cost-effectiveness analyses

e Strategize for global market access and regulatory pathways

e Understand reimbursement and pricing models across different markets

Unit Contents Hours
Unit | Clinical Investigation, Performance Evaluation and Study Designs Introduction | 12

to clinical research methods for medical devices; Regulatory framework (MDR-
2017, USFDA, EU-CE [( Medical Device Regulation (MDR)/ In Vitro
Diagnostic Regulation (IVDR), Good Clinical Practice (GCP)] and clinical trial
requirements; Types of study designs (pilot, pivotal, observational, randomized
controlled trials); Protocol development, endpoints selection, Biostatistics
(Statistical methods, data analysis, sample size calculation, and interpretation of
clinical data Patient recruitment strategies and site management; Ethical issues
in clinical research, informed consent, and patient rights; data monitoring
Clinical data management, analysis, reporting, and post-market clinical follow-
up. Medical Writing, stakeholder Communication; Quality assurance in clinical
studies. Introduction, role, and principles of Institutional Review Boards (IRB)
or Ethics Committees.

Unit 1l Real-World Evidence (RWE) in Medical Devices: Definition and importance of | 08
real-world evidence; Sources of Real-World Evidence ( RWE) like registries,
electronic health records, claims databases; Regulatory acceptance and guidance
[FDA, European Medicines Agency (EMA) guidelines]; RWE study design and
data analytics methods; Advantages and limitations of RWE; Case studies
illustrating RWE utilization; Integrating RWE into medical device
lifecycle

management.

Unit 111 Health Technology Assessment (HTA) Overview and scope of HTA in medical | 14
devices; HTA processes and methodologies; Systematic Literature Review
(SLR): PICO, screening, data extraction, critical
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appraisal, PRISMA guidelines; Meta analysis; Economic evaluation
methods (cost-effectiveness, cost-utility, cost-benefit analyses); Clinical
effectiveness assessment; Budget Impact Analysis (BIA) for medical
devices; Introduction to Multi Criteria Decision Analysis (MCDA) for
device value assessment; Device specific evaluation challenges; Quality-
of-life, patient-reported outcomes and humanistic/economic burden;
Ethical and societal aspects; International HT A agencies and frameworks;
Role of HTA in decision-making and policy development; Overview of
HTA in (Health Technology Assessment in India), Key considerations
for HTA in India, HTA-

informed decisions by HTA in: Case studies.

Unit IV

Market Access Strategies for Medical Devices: Introduction to market
access principles; Key components influencing medical device adoption;
Stakeholder analysis (patients, providers, payers, regulators); Stakeholder
Mapping; Developing value propositions and communication strategies;
Regulatory pathways for market approval and commercialization;
Strategic partnerships and stakeholder engagement; Challenges and
strategies for global market entry; Case studies on successful market
access. Competitive intelligence and market access gap assessment;
Payer negotiation strategies (public and private); Tender readiness and
hospital account management;  Scientific and  value-based
communication (abstracts, posters, manuscripts, value

decks).

12

Unit V

Reimbursement and Pricing Policies Principles of medical device
reimbursement; Concept of value & Value based healthcare; Pricing
models and strategies (value-based pricing, cost-plus pricing); Overview
of reimbursement systems (Diagnosis-Related Groups (DRGs), fee-for-
service, bundled payments); Reimbursement processes in major markets
(U.S., EU, Asia-Pacific); Negotiation and engagement with payers;
Health economics and evidence requirements; Reimbursement dossiers
and payer communication packs; Impact of reimbursement policies on
medical device innovation and commercialization; Introduction to
Managed Entry Agreements (MEAS), Integration of evidence into
reimbursement negotiations; Current assessment practice & challenges in
India, Ayushman Bharat Pradhan Mantri Jan Arogya Yojana (PM-JAY),
Health Benefit Packages, state-level variations, role of insurers/Third
Party Administrators (TPAs)/National Health Authority (NHA);
Procurement and pricing governance: Government e-Marketplace (GeM),
General Technical Evaluation (GTE) norms; National Pharmaceutical
Pricing Authority (NPPA), Drug Price Control Order (DPCO)
applicability and

price differentiation challenges.

14

REFERENCES:

1 U.S. Food and Drug Administration (FDA). (2018). Design Considerations for
Pivotal Clinical Investigations for Medical Devices. Guidance for Industry, Clinical
Investigators, Institutional Review Boards and FDA Staff.

IMDRF (International Medical Device Regulators Forum). (2019). Clinical
Evaluation. IMDRF MDCE WG/N56FINAL.
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3 Makady, A., et al. (2017). What Is Real-World Data? A Review of Definitions Based
on Literature and Stakeholder Interviews. Value in Health, 20(7), 858-865.

4 Drummond, M., Sculpher, M., Claxton, K., Stoddart, G., & Torrance, G. (2015).
Methods for the Economic Evaluation of Health Care Programmes (4th ed.). Oxford
University Press.

5 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, Shamseer
L, Tetzlaff JM, Akl EA, Brennan SE, Chou R. The PRISMA 2020 statement: an
updated guideline for reporting systematic reviews. bmj. 2021 Mar

29;372.

6 Chandler J, Cumpston M, Li T, Page MJ, Welch VJ. Cochrane handbook for
systematic reviews of interventions. Hoboken: Wiley. 2019;4(1002):14651858.

7 Gheorghe A, Mehndiratta A, Baker P, Culyer A, Prinja S, Kar SS, Guzman J. Health
technology assessment in India in the next decade: reflections on a vision for its path
to maturity and impact. BMJ evidence-based medicine. 2025 Dec 1;30(Suppl 2):s38-
40.

8 Keltie K, Bousfield DR, Cole H, Sims AJ. Medical Technologies Evaluation
Programme: A review of NICE progression decisions, 2010-2013. Health Policy and
Technology. 2016 Sep 1;5(3):243-50.
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MMD 204T - ETHICS, IPR, AND ENTREPRENEURSHIP IN MEDICAL DEVICES

Scope

THEORY 60 HRS

This course covers intellectual property rights in medical devices, including patents, technology

transfer, and commercialization. The course also addressed ethics,

innovation case studies.

Objectives

Upon completion of this course, students will be able to:

entrepreneurship, and

e Explain IPR concepts relevant to medical devices. Perform patent searches and draft
claims for device innovations
e Assess ethical issues in medical device design and development and clinical studies

Develop business models and funding strategies for medtech startups

¢ Analyze case studies on commercialization and successful innovation

Unit

Contents

Hours

Unit |

Intellectual Property Rights (IPR) in Medical Devices Introduction to Intellectual Property
(IP); Patents, trademarks, copyrights, and trade secrets relevant to medical devices; Criteria
and procedures for patentability; Trademark and brand protection; Management of
confidential information; Ethical and regulatory considerations; International IP
frameworks [Trade-Related Aspects of Intellectual Property Rights ((TRIPS), World
Intellectual Property Organization (WIPO), Patent Cooperation Treaty (PCT); IP portfolio
management and

commercialization strategies.

12

Unit I

Patent Filing and Technology Transfer Overview of patent filing processes (national and
international routes, PCT); Patent search and drafting techniques; Prior art analysis; Patent
prosecution, examination, grant, and maintenance; Technology transfer agreements;
Licensing models; Negotiation of IP rights; Valuation and commercialization

strategies; Role of incubators and tech transfer offices.

12

Unit I

Entrepreneurship and Startups in Medical Devices: Introduction to medical device
entrepreneurship; ldea validation and market analysis; Developing business plans and
models; Startup funding and investment sources (venture capital, grants); Regulatory
pathways and product approval (FDA, EMA, CDSCO); Product commercialization
strategies; Scaling operations; Challenges and opportunities for medical device

startups.

12

Unit IV

Ethical Considerations in Medical Device Development: Ethical principles in medical
device innovation; Patient safety and risk-benefit analysis; Clinical trials and informed
consent; Ethical issues in animal and human testing; Privacy, data protection, and
cybersecurity; Ethical implications of intellectual property; Conflicts of interest;
Regulations and guidelines governing ethical compliance (ICH-GCP, FDA, 1SO

standards).

12

Unit V

Case Studies on Successful Medical Device Innovations: Analysis of landmark
medical device innovations (pacemakers, stents, imaging

12
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devices); Case studies on commercialization strategies; IP management
practices of successful innovations; Regulatory navigation and clinical
validation successes; Lessons learned from startup successes and failures;
Strategic partnerships and collaborations; Best practices in innovation
management and entrepreneurship in medical technology.

REFERENCES:

1 Merges, R. P., Menell, P. S., & Lemley, M. A. (2023). Intellectual Property in the New
Technological Age (8th ed.). Aspen Publishing.

2 Jiang, T., et al. (2023). Crucial business model elements for medical device startup
companies in emerging markets. Value in Health Regional Issues, 33, 83-90.

3 Emanuel, E. J., Wendler, D., & Grady, C. (2004). Ethical and Regulatory Aspects of
Clinical Research: Readings and Commentary (1st ed.). Johns Hopkins University Press.

4 Kaplan, A. V., Baim, D. S., Smith, J. J., et al. (2004). Medical device development:
from prototype to regulatory approval. Circulation. 109(25):3068-72.

5 Van Norman, G. A., & Eisenkot, R. (2017). Technology transfer: from the research
bench to commercialization: part 1: intellectual property rights—basics of patents and
copyrights. Basic to Translational Science, 2(1), 85-97.

6 Van Norman, G. A., & Eisenkot, R. (2017). Technology transfer: from the research bench
to commercialization: part 2: the commercialization process. Basic to Translational
Science, 2(2), 197-208.
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MMD 205P — MEDICAL DEVICE RESEARCH AND DEVELOPMENT LAB-II

Design and Prototyping of Medical Devices

Material Testing for Medical Devices

Biomechanical and Performance Testing

Regulatory Compliance Documentation

gl B W N

Clinical Data Analysis and Case Studies
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MRM 301T - Research Methodology & Biostatistics

Unit

Contents

UNIT -1

General Research Methodology: Research, objective, requirements, practical
difficulties, review of literature, study design, types of studies, strategies to
eliminate errors/bias, controls, randomization, crossover design, placebo,
blinding techniques.

UNIT -1l

Biostatistics: Definition, application, sample size, importance of sample size,
factors influencing sample size, dropouts, statistical tests of significance, type of
significance tests, parametric tests (students “t” test, ANOVA, Correlation
coefficient, regression), non-parametric tests (wilcoxan rank tests, analysis of
variance, correlation, chi square test), null hypothesis, P values, degree of
freedom, interpretation of P values.

UNIT -1l

Medical Research: History, values in medical ethics, autonomy, beneficence,
non-maleficence, double effect, conflicts between autonomy and
beneficence/non-maleficence, euthanasia, informed consent, confidentiality,
criticisms of orthodox medical ethics, importance of communication, control
resolution, guidelines, ethics committees, cultural concerns, truth telling, online
business practices, conflicts of interest, referral, vendor relationships, treatment
of family members, sexual relationships, fatality.

UNIT —
v

CPCSEA guidelines for laboratory animal facility: Goals, veterinary care,
guarantine, surveillance, diagnosis, treatment and control of disease, personal
hygiene, location of animal facilities to laboratories, anesthesia, euthanasia,
physical facilities, environment, animal husbandry, record keeping, SOPs,
personnel and training, transport of lab animals.

UNIT -V

Declaration of Helsinki: History, introduction, basic principles for all medical
research, and additional principles for medical research combined with medical
care.
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Sl References
No
1 Kothari C.R. Research Methodology: Methods and Techniques, New Age
International Publishers, New Delhi.
2 Greenhalgh T. How to Read a Paper: The Basics of Evidence-Based Medicine, BMJ
Books.

Hulley S.B., Cummings S.R., Browner W.S., Grady D.G., Newman T.B. Designing
Clinical Research, Lippincott Williams & Wilkins.

Dawson B., Trapp R.G. Basic & Clinical Biostatistics, McGraw Hill.

Daniel W.W. Biostatistics: A Foundation for Analysis in the Health Sciences, Wiley.
Snedecor G.W., Cochran W.G. Statistical Methods, Oxford & IBH Publishing.
Armitage P., Berry G., Matthews J.N.S. Statistical Methods in Medical Research,
Blackwell Science.

ICH Harmonised Tripartite Guideline for Good Clinical Practice (ICH-GCP E6).
Indian Council of Medical Research (ICMR) Ethical Guidelines for Biomedical
Research on Human Participants.
10 CPCSEA Guidelines for Laboratory Animal Facility, Government of India.

11 World Medical Association Declaration of Helsinki — Ethical Principles for Medical
Research Involving Human Subjects.
12 OECD Guidelines for the Testing of Chemicals.
13 Altman D.G. Practical Statistics for Medical Research, Chapman and Hall.
14 Bland M. An Introduction to Medical Statistics, Oxford University Press.

w

~N | oo b~

e}

©




[T lll—gvE 4] IR RS RE RSP IRI 513

Annexure I-MD
MEMORANDUM OF UNDERSTANDING (MoU)
1. PARTIES

First XYZ Institute, having its official address at
= LY

WHEREAS XYZ INSHLULE ....ccooveviiiieieceee e (about the
institute)

XYZ Institute, hereinafter referred to as the “First Party”.

Second = ABC Institute/Company/Industry/Govt. Lab/Research Centre, having its
Party official address at .....ccevvviiiniiiniiieiiiieieiienioietsnieserecnsonnsones

WHEREAS ABC Institute/Company/Industry/Govt. Lab/Research
(O] 0| 1 T (about the
Institute/Company/Industry/Govt. Lab/Research Centre)

ABC Institute/Company/Industry/Govt. Lab/Research Centre, hereinafter
referred to as the “Second Party”.

Collecti Both parties are collectively referred to as the “Parties”.
ve
Term
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2. OBJECTIVE
MoU This Memorandum of Understanding (MoU) establishes a comprehensive
Purpose framework for collaboration in the field of medical device research,
development, and student project training, with the objective of fostering
innovation and strengthening industry—academia engagement.

Additional It further seeks to facilitate cooperation in the establishment and effective

Objective implementation of the M. Pharm. in Medical Devices programme by the First

Party, in accordance with the guidelines, norms, and standards
prescribed by the Pharmacy Council of India.
3. WHEREAS

1 The Second Party appreciates the Vision and Mission of the First Party and values
propounded by it in imparting quality pharmaceutical education and research.

2 The Second Party recognizes the strengths of the First Party in undertaking research
projects of industrial interest and is willing to promote effective Industry—Institute
Interaction in the emerging field of Medical Devices.

3 The First Party possesses postgraduate education and research facilities in the areas
of pharmaceutical sciences, including Pharmaceutical Chemistry, Pharmaceutics,
Pharmacology, Quality Assurance, and allied disciplines relevant to Medical Devices.

4 The First Party believes that collaboration with industry is the most effective way to
translate academic knowledge into practical healthcare innovations.

5 The First Party appreciates the social commitment and professional obligation of the
Second Party in promoting education, innovation, and in-house industrial research
through academic collaboration.

6 The First Party acknowledges the state-of-the-art facilities available with the Second

Party in the areas of: « Medical Device Design and Development « Manufacturing °
Testing and Calibration * Quality Control and Regulatory Affairs
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4. SCOPE OF MoU

SI. Activities
No.
1 Student projects in medical device design, development, testing and validation

2 Support for product development and prototyping of medical devices

3 Clinical evaluation and validation studies of medical devices, where applicable

4 Joint research projects and consultancy services

5 To facilitate training in medical devices

6 Access to laboratory and research facilities, subject to availability and prior
approval

7 Organization of guest lectures, workshops, seminars, and skill development
programs

5. THE SECOND PARTY AGREES TO

Responsibilities

1 Provide industry-based research projects to M. Pharm. students in Medical Devices.

2 Facilitate industrial training and internships for students and vocational training for
faculty members.

3 Provide a stipend (as mutually agreed) to students during the industrial
internship/training period.

4 Extend support in organizing campus interviews and provide placement
opportunities to students found suitable.

5 Participate in seminars, workshops, conferences, and technical sessions organized
by the Institute.

6 Provide access to analytical, testing, and calibration facilities related to medical
devices.

7 Support prototype development and validation activities for student research
projects.

8 Maintain confidentiality of all academic and collaborative interactions.

6. FINANCIAL COMMITMENT

Section Details

Note (This MoU does not impose any financial obligation unless specified)

Clause  Any funding, financial commitment, or project cost shall be mutually agreed upon
in writing.

7. INTELLECTUAL PROPERTY RIGHTS (IPR)

Section Details

Clause Intellectual Property generated by collaborative work shall be governed by mutual
agreement between parties.
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8. THE FIRST PARTY AGREES TO

1 Provide technical training programmes for Second Party personnel as required.

2 Invite Second Party professionals as Guest/Visiting Faculty for teaching Medical
Device related subjects.

3 Provide access to library and academic resources.

4 Provide access to research laboratories on mutually agreed terms.

5 Facilitate higher education (PhD) opportunities for Second Party employees under
the established guideline of the institute if applicable.

6 Nominate Second Party professionals to serve on academic and research committees.

7 Undertake problem-solving, cost reduction and R&D projects assigned by the
Second Party.

8 Ensure student discipline during industrial training.

9 Submit dissertation reports (hard & soft copies) to the Second Party.

10 Provide support in documentation, patent drafting and interpretation.

11 Maintain confidentiality of all proprietary information received from the Second
Party.

9. VALIDITY
Clause  This MoU shall remain in force for a period of .................... Years from the date of

signing and shall be reviewed periodically for further extension by mutual consent.

10. TERMINATION

Clause Either party may terminate this MoU by giving Thirty (30) Days’ Written Notice
to the other party without assigning any reason.

11. SIGNED ON
Clause  This MoU is signed between XYZ Institute (First Party) and............c.cccceevnen. ABC
Institute/Company/Industry/Govt. Lab/Research Centre (Second Party) on this
__ dayof , 20.

ANIL MITTAL, Registrar-cum-Secy.
[ADVT.-l1/4/Exty./[271/2026-27]

Note-The principal regulations were published in the Gazette of India, Extraordinary, Part 1ll, Section 4,
No. 362 vide notification No. 14-136/2014-PCI dated the 11th December, 2014, and subsequently
amended vide notification NO. 14-136/2019-PCl dated the 12th March, 2020, published in the Gazette
of India, Extraordinary, part Ill, Section 4.
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