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Gujarat Technological University
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Paper Code 91000
MODERNS ANALYTHOAL TRONNIOLUES
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LOINVIRARED SMCTROMIOTOMETRY n
Poeincnion Sk peiteigien.  amd  sampding  teehwigees.  iterpletstion  of  spedive,
mwhostes o Maemss FTINE Anemamted Total Refleviancs (AT nese infey
’ Srectemeryny (NTR ey and agypinc sfioms
LONITRR AR MAGCNETIL HESONANCE SIRECTROSCOPMY Ly
Tumtormemes! Procpie snd Theoey | lestnemeniation, solvewis, vharmeat ahaft, and fauimrs
alfraving emeow i gen spen compling. coupling comstant. and lecies infleencing the
Cebe g comstemt s e Geconprling peiton eschange resctioms simplifieation
W el speven. FTONME JD NMR and applicstions in Pharnacy, inserpertation of
e O8N NME detreshacnion, Notural sbmbence, C1Y NMR Specren and e stimtbursl
el wieans
A MASS SPECTROMETRY "
Pl primcaples and iativenentation, 1om Naesmation and ypes, fragmentation processes snd
fonpmetcanon panern. Chemicsl wnizmion man spectroscopy (CIMS), Field Jomization
M Specamvmenry (FIMS) Fau Ao Bombardment MS (FAD MS5 Manis Assisted lasor
Sesorpoion | wensaman MS IMALDIMS), iaterpretation of spectrn and apphcations m

Marmacy

SATOMIC ARSORPTION AND PLASMA EMISSION SPECTROSCOPY:

Prnciple. marumencation, inserferences and applicatsons in Pharmacy. 0
AONRAY DIFFRACTION METHODS: L)

Ivodectiom, gencrstion of Nerays, X-ray diffroction, Bragg's law. X-ray powder
diffraction, imorpeotation of Giffraction patternis dad applications,

T OPFTICAL ROTARY DISPERSION: n
Prmople. Plan curves, carves with cottom effect, octant mule and its applications with
exampie. circular Gchrovien and its relatson o ORD,

5 THERMAL METHODS OF ANALYSIS: ™
Thoors. smvramentation and  applications of  Thermo  Geavimetric . Analysis  (TGA),
Difteremmial Thermal Analysis (DTA), Differential Scamning Calorimetry (DSChr And
Thermo Mechanical Analysis {(TMA),

Y CHROMATOGRAPHIC TECHNIQUES: 15
o Cleswfcssn of chromsographic methods  baxed om mechanivm  of  separation.
Theones of chromatographse sepsration,

by Pramcaples, clution techmgoes, instrumentation, denvatization and apphcatioes of gas

choommography, HPLC and HIFTLC.

¢ Pranciples, mmwmmwlnmdmcmcmmph
cheomatography. affinity chromatography, sze eachusion chromatography, and chiral
chuomamography, super Mlsid chromatography (SFEC), GC-MS and LC-MS. O

W HLECTROPHORESIES:
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Ytrtin e Poincaple Thiwy and Metdds m Bt tmmmew Assay Helated Immrunes
Avnan pracedivrs and wppde mioes f RIA Tachnigines Fagysee imisirhe sy FLISA et
an

11 Rpterrm e cambed vign s perpesiim Charm pr AN eAge  WiWagr ot recomi

"

MODERN ANALY TICAL TECHNIQUES

Practicals
(Fomr e per week, 6 Credits)

| e o cobatamener Tor analvais of Prarmacopoctal compousds und thei formudstions

Liwe

ol Sooccmopbosomenet T analyshy  for  Pharmacopoeial compounds  and  (hesr

Lo lenwa

S Sl extrmabon ol combymatvon formulations (rmnimum of 8 esperimvens). g

19 »

& Yiamins

» Ol anevdodetoy
o NSAID

d Amtsvcrobuls

¢ Annhistamanes

f Anhyperteasive eI

Ftect of pHand solvent on UV Spectrem of cenamn deugy,
Eapeniments v flame photometry

Use of Guotimerer for analysis of Msmacoposcal compounds,
Expenments on Elecirophoresis

s Exponments of Cheomatography,

(#) Thua Layer Chramatography.
() Paper Chromatography

o Faperiments hased on HPLC & GC.

10 TR ONMR and Mass Spectroscopy - Interprefatinn of spectra & Structural clucidation
(atheast for 3 compounds each)

11 Any ocher relovant exercises based on theory,

Recommended books:

e B R B S

Spectromeing idestification of Organsc Cumpounds, Robert. M. Silversiein, Basseler,
Moeri! Uohn Wiley and Svas. NoY).

Spectroscopy of Organic Compounds by P8, Kalsi,

Principles of Instrumental Analysis by Deaglas A. Skoog, James, J. Leary, 4th Editica,
Prurmacewtical Analysis — Modem Methods - Pat A, Past B, James W. Munson 2001
Organic Spectroscopy - William Kemp, Jod Edition.

Chromatographic Analysis of Pharmacesticals, Jobn A, Adamavics, 2nd Edition.
Practscal Prarmaceutical Chemistry, Part two, A. HL Beckett & J. B. Stenlake ~ 4" diion.
Inssramental Methods of Analysis — Willard, Merrin, Dean, CBS, Deitil,

Techngues and Practice of Chromatography — Raymond P. W, Scott, Vol 70,

10 Jdentification of Dvugs and Pharmacewtical Formulations by Thin Layer Cheomatogruphy

~ P D). Sethi, Dilip Charegaankar, 20d Editkon.

11 HIPTLE - Quantistive Analysis of Pharmacestical Formulations - P, D. Sethi,
12 Laguwd Chromatography — Mass Spectrometry. W. M. A. Niessen, J. Van Der Greel, Void.
bt}

13 Modern Meshnds of Pharmaceutical Anabysis, Vol 1, 2, RE Schirmer,Franklin Book

VA
PRIFGIPAL

ROFEL

e &ML Bliatxia
WA

¢ otiogs Of Pharmacy
PL

T

P ———TT T T .. W T

A andbe anid i e A e 4 A i e e ad i L L

ey



Gujarat Technological University
M. Pharm. Syllabus
Semester |
NIRRT Sydypers of Speciafionrion Pager |
Cellvlar and Molecular Pharmacology

Thewey
(Wormt e s wovh & 0 rodfing)

Couree Content:
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Midecainr Srlogy oF  rresTee  spuem ST, meerpter pRarmdesingy . shgnal
S thow e b e fermmmaney of meepton sty segalintem of preeptod . (Netr
throedvemom 0 vaesonrs Mevbogaonl proveeaes mtmbng (B tres M"IQ‘ froam recepiue
malteetion sl ther role o phaemace herapertines. Radie Figand Sinling studbes
Thoveses of drug recepmor imemactiom Duose response selatiombip peseney sod officeey
sl DTFerem ypees of amap i 15
Clusnifionsm  of cholinesgse o adveverpic  sesepbirn,  (hele  dhgral  ifamechioniiaim
mevhaniam, aponists and sntagonaty "
NMOA GABA. Ghwone, Sermomin, - Doparene. Histamiine and  Badothelin (ET)
weceprans, Wholr clasificntion, sigaal wansduction mechaniam, sponests smi anesgoniss

"n

IMhaemacodogy of sodiuem, calohm amnd potasslum chanoseds and thosr modeluions

as
The wolfe ol niiee onnde i vanioen physiological fenctions and ity mportance i
prarmacadaeaapy of disandens ke hypertension, aaging and erectile dysfanction

o4
Mhasmacodogy of pursnes o peptides. o
Rale of Cyrokimes, Prostaglandiny, TNF-a, Brutykinins, Leucotrienes. PAF. Isterferons
s Adhesion molecwles i varioss imounobogical and snflammatory desorders. s

S Cclludar and molecular pharmacology of apopiosis und secrosis. stress  inducsd

"

sxpresion of gesos and their role i newrochomstry of aging and snti-aging drugs. (With
special enyphasis on ONS) o7
10, Gene therapy o

s1010%: Cellular and Molecular Pharmacology
Practical

Four hoars per week, 6 Credits

Introduction 1o experinental animals, ethics in pharmacologscal experiments, CPCSEA
Guidelines

Methods for eushanasta. anesthesia, dovimg (v, orul, 1 pL e, wm ) and bload collection
by various scchniugacs

. To wudy the effccts of vanous agonists (pD:) and antagonist (pA:) uskng isolined

prepurations (rul ileum. guinea pig ileumn, 1t fuadus sap, rx asococcypeus muscle. mit
vas deference, mat Uterus, guinss pig tacnia col, mt/guinea pig heart, guinca pig tracheal
chain, rat acetic stnp) '
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Phrmadoge sl Waeen of Therapentics Grestman snd Oilman
Mimminccangy Nang wnd ke
P ond Uit Maarmacobogy - Bertam O Kutrong

M‘*"‘Wg Pl L. Munern
Lewin o Mrarmacodogy - Tames Ol - Chusnehil Livingssone
Revion of Modiol Physidogy  Clamong Wiltliam ¥
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Gujarat Technological University
' M MW
wraay wamh—tw
; Advances in Pharmscology

(Vv Sores gt weel 8 0 i

Course Combest (L
Reerrw adswnons in phacmacsbngs of e ffloaing

1 Drmps weting we the guaipherel meessne sxetem S omgatomommte e Cymparholylive
Pumeympatvmneis  Prsmempetedyincs Gaglon  Shckery & Siinsbmi

I B LLL IR "
3 Avtweridh  Fieosamonds Portamane S HT "
A Astimhervisinl and A agents  ntriadectom i infiectiowns dhwesne  grneraf

T pie o0 @ Seeateengy wnd marspemmem of mfections diseave  Sufphrmamides &
Ut arole Pemotins Cophabogpermnt Macndide antiditscy, Aminogyemides
Quindonm,. Temacyctme & Olimanphasicol. Chemotherapy of Tuberuloon &
Lepwimy Awmilumped agente Ann virsl agents. Anti protczoal agents, Asthelminties.
Ohemothiongn of Sevaally Tramemintod Disesse (STD, Types of comcens  theis

managrmenn with Ami Cancer agents and tnbistion therapy. »
4 bmmumnpharmscoboghonl agests:
Immuncsriamulsoes Immunoseppnessam ]
Reference Books:

Pharmacologecal hasis of Therapeutics Goodman and Gilman

Pharmacology-Rang snd Dale

Prnciples of Phamacology - Paul L Munaon

Lewin s Pharmucology - James Crossland = Charchal Livingstone
Moo Prarmacology with cliscal applications- Craig. Charles R.
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Rermecrer |
Paper Cole 910001
MO RN uu YTHOAL TROCHMNIOUES

LR I ) s

LUV VRIS S TR0 O Lol
L T e el e I TR MA LI Ll i
L et tre amd femiigsies Thewy of shmmemy g ey ieorg i by
B i L e ) sheene Agglications of UV Visible
P L UL o I e st Ll BT ol L
ey e g wevpy Bifesrece qpecea and derrosiive speeimd
LOINERARED SMCTROMIOTOMETRY "
Iotbactiom  Swwic  peimciiien i aampling  fechmigons.  iterpenating  0f  apevine,
arrbiowin I My TY IR Anesessed Tonal Reflectmes (ATRL seiur infrs
Lrectrmn oy (NTR fhonrs s appdac o,

LML AR MACNETH RESONANCE SPRECTROSCOFY: "

Fumtmmwntnl Paoncipte and Theory Instrarmeseacion. wilvents. chenmosd shift. snd factnes

alVecvimg hemmion sl sgun spen coupting  compling cometam end (acsors nfleencing (he

cete o cvanbing ot q-nqn‘w” primre eschunge rescinm.

o cvwmpties spestmn PTNMEL 2T NME and sppiicanons i Phantucy . imergretation of

weotn O3 '\\nmm Nateral atwndsace. C11 NMR Spectra and its wsrocoural

arphomnrmn

CMASS SMECTROMETRY "

Bavie principles and instramcncaton. son formation wwl types, fragmentation processes sl

fragmentutem petivrn. Chemual onczaton mass spocttescapy (CIMS), Feld lonieation

Mo Specnomessy (FIMS) Fadt Aom Bombaniment MS (FAB MS). Matrix Assisted biser

desonpeie | omization MS (MALDLMS), nlerpretation of spectra and applications in

Marmiacy

£ ATOMIC ARSORFTION AND PLASMA EMISSION SPECTROSCOPY:

Frmcple marumentatioe, interferences and applications in Pharmacy UL

AORRAY DIFFRACTION METHODS: L}
Inoodaction, poseratom of Xerays, Xeray diffraction. Brage's law, Xeray powder

diffrmcnon. emerpresanon of AIFTraction patternn and spplications,

TOFTICAL ROTARY DISPFERSION: 0

Prmcgple. Paw curves, curves with cotiom effect, oetant rule and s applications with

example. cocular dchrorvem and s relabion o ORD.

5 THERMAL METHODS OF ANALYSIS: 04

Theary, mstrumentstion  and applications of Thermo Gravimetric  Asalysis  (TGA),

Differentinl Thermal  Anafyses (DTA) Differential Scanning Calonimetry (DSC) And

Thermo Mechamecal Analyss (TMA), _

L CHROMATOGRAPHIC TECHNIQUES: 15

% Classification of  chromasographic  methods  based on  mechanim of  separation.
Theorses of uoesangraphic separation

B Poncaples, chution lechagues. instrumentation. deetvatization and applications of  gas

cheomstograghy, MPLE aed HPTLC.

O Posoples.  duton  technigues, spplications  of on  exchange and  lon  pair
cwvmasography, affinty chromatography, size exclusson chromatography, and chiral
Swcmmography . super flusd chromatography (SFC), GC-MS and LC-MS. -

I LLLCTROPHBORESIES:
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Theney and principhes. chaselficmions, Instrumentation. mosing hourdary aloctrophorests,
Zone Vlevtrgpdemesis (Z10 Duoelectrse foaciing (IFF) and applnations

11 RADI IMMEND ASSAY Ll
Imoducrion, Prmcipte. Thenry and Maods in Rintio oo Aseay, Rebaied Temmmy
Avady proeehires oml sppdecatnm of RIA Vochmties Prrymn (i sty PLISA amd
N

12 Retmmme andands souste preparmion, charsctesirstivm, HIAge. eage el r«t;’ﬁ

MODERN ANALYTICAL TEC HNIQUES

Practicals
(Fomt howes per week, & Credits)

TR —w—— P R winl iserr formmilutions
Vse o Spectropbenimeses  for  andlyis i Pharmacopoeial - comgounds  and their
U LA
L Sl tissecsis exrimation of cambtston formulatians ()i of d eaperimensl. €5
& Vaummm
B O] st i
¢ NSAIS
¢ Awrimicrobials
¢ Antihistanines
I Antidpeteneive oW
it of pH s sodvent oo UV Spectrum of cenain drugs,
¢ Eapenments on Tlame phomumetry,
5 Use ol Ouotimeter bur analysis of Phanmavopoieal compounds.
T Eapecimenty on Eloctiophoresis
5 Experiments of Chromatograghy
(x4 Thin Laver Cheommogsaphy
B Paper Cramatography.
U Eaperiments based oo HPLC & GU
TR NMR 00 Mass Spectroscopy — Interpretation of specira & Stroctunal clacidation
(atheast for & compounds each).
|1 Any other relevant exercises bused oe theory.

Recommended books:

| Spectrometric identificatiun of Organie Compounds, Robert. M. Silverstein, Basseler,
Mosri) QJohn Wikey and Soms. N.Y). '
Spectroscupy of Orgamic Compoamnds by P. S. Kalsi
Prisciples of Iastrumental Analysis by Dosglis A. Skoag, James, ], Leacy, 4th Edition.
Phurmaceticul Analysis — Modern Methods — Part A, Part B, James W, Munson 2001,
Organic Speciroscopy - Withans Kemg, 3rd Edition,
Chromategraphic Asalysis of Prarmaceuticals, John A, Adamovics. 2nd Edicion.
Practical Pharmaceutical Chemistry, Purt two, A. H, Becken & J. B. Stenlake - 4" ditiom.
Instrumental Methods of Analyses < Willund, Merritt, Dean, CBS. Delbi,
Testmigues and Practics of Chromatography - Raymond P. W. Scoit, Vol 70

(1. Idennfsemtion of Drugs and Pharmaceutical Formudatsons by Thin Layer Chromatography
- ¥ D. Seihi, Dilip Charcguankar, 20d Editiva.

|1 HPTLL - Quantitative Asalysis of Pharmiceutical Formulations — P. 0. Seth,

17 Ligud Chromatography — Mass Spectrametry, W. M. A Niessen. §. Van Der Greef. Vol

55
11 Modern Méthods of Prarmaceutical Analysis, Val. 1. 2. RE Schismer, Frankfin Book
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Gujarat Technological University
ML Pharm. Syllabus

Semester |
Paper Code 10104
QUALITY ASSURANCE SPRECIALISATION
Wiological Evaluations snd Clinienl Researeh

Theory
(i hotes v week, & Credim
Conrse Comtent: Homes
Poiodaghont Stamdwrdimatbon Ciononal Prpnoplies Scope & Bittioms of Biosssaye. i
MRANS o somme Ocn! Dvugs ™
Storibiey Tosta: Mothodidog v & Tnoerpweiation nl

10

Pyvogen - cdominity und propentios of bacterial rrigeiin amd endotining Mechanes
W o o pyragens. Mharmaceatical aspects, pyragen toss of 11 carmgaend Lo thit of NP
ACUSE Innerpertmson of dona, Compuarison of LA L amed subwr [PRTOREn fests s

Analyais ol deigs from Moskogical samples incduling, seloction of Mologicad sunple,
ENActon Of divips by varions mcthods as LLEL SPE and Membeane (iliration s

Micrablologioal Limit Tests, Tosts for ellectivesess of antimscrobsial preservatives,
3

Radin bmsnwnoassay: Cevernl peincaples, scope and Timitalsons, rdio My o

sorne draps ke tomadin, digatales e

Preclimenl Disg Evaluathon, scite, suby acute and chronlc ey studies, LDSO & EDSO

Aetermumanon, cvalustion of compound for iis biological activity, study of special

foxseaties like termtogenicity amd mutagesicity,

Clindeal Rescarch—

o Climacal Rescarch Protecols, abjective and profocol dexign.

b Hebsiabi declaration, US-FDA & ICH guidebne for Cliniead trials for drugs amd
Jisage fooms, reviews and appeoval of Clinical Swdy,

¢ Good Clinsul Praclices 10

Rioavailahility:- Ojectives and considerstion in bio-availability studves, Concepe of

aquivaleats, Mewsueements of bioravailability, Determination of the rate of shsoepeion.

Hwoequivalence  and ity impocuasce, Regulntcry  pspects of  bao-avarlsbibny  and

hieeguivalence stadies for convestional dosape forms and controlied drug :cwlivay

systoms,

Pharmacekindio:- Basic condderation, Pharmacokinetic models, Application ol

Pharmacokineties in new drug development and designiag of dosage foans 3d Novel

drug dehivery systems. a8

BIOLOGICAL EVALUATION AND CLINICAL RESEARCH
Practical

(Four haurs per woek, & Credits)
I Boaralytical melbod development and ity validation.

2 Ansdysia of biobogical fuids, a MJ
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Brinehy

s

fengr Ljungzviet and Rort Davie “Macrobwsiogacal Risk Awcsument i Pharm Clean
ronemn”  Harwood lnernscscnsl Publnhog

Hichard Premce. “Mmstwology m Pharmacestncs! Massdatemg ™ Daves Harwood
Ymterrasonal Puvidung

Abers. Paremsersl Quatty Commnd Sariay. Prssgen. and Paclage deegrey Tevtmg ™
20d Edvtsom (Marcel Dby

D € Geran. The Quastitsses Ansbyvs of Ovage, CIS Pudindens, 2001, New

Oacitn

Mark € Rogae wnd Davad B Tl Pl Deng Dvvebpmes ™ Drags and Phaem.
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Indam Pharma rgeens
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Gujarat Technological University

M. Pharm. Syllabus
Semester |
Paper Code 910204
QUALITY ASSURANCE SPECIALISATION
Good Manulacturing and Good Laboratory Practice
I hewty
(Fomr s per work, & Crediig

Course Content; Hiirs

- Cooceps of Pribaephy of QA GMP, GLP LY

i
b

k

L

m. Waste disposal, scrag dispossd procedures and records.
3 Good Laboratory Practices,
4. WHO ceruificaion,
5. Testing of Packaging materials,
& Quality Audat
7. Specifications for matenals, intermedinies and finished prodect

< Gond Manstactuning Practices, |

Orgunizanon & Persemncl. sesponsehilities, traning, hygicme 0}
Promises: Loacaton, design, Mant Lavoue, Canstepcting, Malntesance and Saniiation
Ervitonmental contmol, utslities and services Hke gie, water, muintenance of sterile areas
and controd of contamination, m
Equipments: Selection, purchase specifications, maistonince, cless i place, sterilice n
place. Methods (TP & ST o
Raw Materialy: Parchase spevificutions, mamntenance of Stires, selection of Vendors,
combrod on rew materialy ond fenished dosage fortns, nz
Manudacsure of & control om dosage forms: manufactienng dociments, master formula,
hanch foasula cocards, standind operuting proceduzes, quality audis of o [aciuring
processes and facilitics =
In Frocess quality comroly on varfous dosage forms: Sterile #9d non stenle, standard
aperating procedures lor vanoas operations fike cleaning, filling, dryiag, compression,
coating, disinfections, stertlization, membeang ) ieation etc. s
Packaging aed labeling control, Line clearance, recoaciiation of labels. cartons and other
packaging materialy, 0

- Quality control Laborstiey: Responsibilities. Rostine controls instruments, reagenis.

sampling plans, standard test Procedures, prosocols, dota gesermion and srarage. qualiny
control dosuments, resention samples. records, andiis of guality control facilities,
L
Finished product release, quality review, quality asdits and batch relense documents.
03
Warchousing, design, comstruction, maintenance md saniation: goed warchousing
practice. matenials and monagement, 0
Distribution and distribution reconds, handling of retemed goods, recovered materials

and reprocessing, 02
Complaints and recalls, evaluation of complaints. recall procedures, related reconds and
documeigs, 02

SERSSES

Reference Books:

Sidney H, Willig, "Good Manufacturing Pritices for Pharmaceuticals”. Drogs and
Plaarm. Sci. Series, Vol. 109, Magcel Dekker fnc., NUY.

st
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Prarin Sci Series. Vol 135, 4 i, Marcel Dekker lee, N.Y

G S, Bamker & C.T, Rhindes, “Modern Pharmaceutscs™. Dirugs and Phanm, <1, Series,
Vol 121, 4th Bil, Marscel Dekker Inc, K.Y,

PP Sharma “How to praxtice GMIS”, 3nd edition Vandana Publicatsn,

£ 1. Sharma “How o practice GLPT Vandans Publication, \

S Weisberg, “Good Laboratary Practice Regulitioa™ Drugs and Pharm. Sci. Senes, Vol
124, 2nd Bt Mamcel Dekker Inc  NY.

WHO's “Drug” Bulletins,

Rewingioss “Phanmaccatial Sciences”,

GMP practices for pharmacestical-James Swacbeick,

2. 8. Bolton, “Pharmaceutical Statistics. Practical & Clinical Applications”, Drugs and 3
",
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- Ve ecane 5

Gujarat Technological University

M. Pharm, Syllabus
Semester |
Paper Codde 910001
MODERN ANALYTICAL TECHNIQUES
(Commrmon 1o all disciplines)

Theory
{Fowt hovies per week, 6 Creding

Courne Comtent Womes

LOUNVISIRE B SPECTROSCOPY o
il review of choosomagnenio spesstut and alvorgiion ol tadisties The thromophoe
oo abaorpaion Tew aod lmiainmns. Theory of elecironic spretroscopy. absorption by
orgenes sdlecules, choree of salvent and slvent ifoety. Applicstions of DV-Yiuble
pecimmcopy. Woodwand < Facher rules for calonliting absorption maximum, interpedtotsom
of spectrn, sl compoment sssay, dvforence sproevers and destvative spectng
L INFRARED SPECTROMHOTOMETRY: s
infredaction,  bavic  poociples, md  sampling  tcdmigoes,  orpretation of  specam.
applvatons in Phannacy FTAR, Aenusted Total Rellectance (ATR) sear infra red
Spectrvscops INIRY theory and applications
LONLUTLEAR MAGNETIC RESONANCE SPECTROSCOPY: L
Funitamental Poscwple and Theoey, Bssinimentitvon, solvents, chemival shalt, sad factoes
allecting choamval shifl, spanespin coupling, coupling constamt, and laetoes inflsencing the
value of coupling comtant, span-spen decoupding, prolos exchange reactions, simplification
o womplex spectri, FTANMR, 20 -NMR and applcations o Pharmacy, interpeetution of
spectra. U113 NMR-btredoction, Nasural abundance, C13 NMR Specton and iy suregrural
appilcatons
A MASS SPECTROMETRY: n
Basie ponciples and instrémentation, iom formation asd types, (ragmentation processes asd
fragmentation pattern. Chemical joaizion miss spectroscopy (CIMS), Feeld lonization
Mass Specarometry (FIMS). Fasi Atomn Bombardment MS (FAB MS), Maarix Assissed laser
desorpaion £ wnization MS (MALIN-MS), Imerpretation of spectra and applicatans in
Phamacy
S ATOMIC ABSORPTION AND PLASMA EMISSION SPECTROSCOPY:
Principie, mstrumentation, interferences and applications in Phamacy. 03
& ONCRAY DIFFRACTION METHODS: 0
Introduction, generution of X-ruys. X-ray diffraction. Bragg's law, X-tay powder
diffraction, interpectation of diffraction patters aexd appiscations
7. OPTICAL ROTARY DISPERSION: a3
Principle, Plan curves, carves with cotion effect. octant nale and ity appheations with
example, circular dichroism and its relation 0 ORD.
S THERMAL METHODS OF ANALYSIS: ™
Theory, mstrumeniation and applications of Thermo  Gravimetric  Analysis (TGA),
Difforential Thermal Anmalysis (DTA), Differential Scanning Calorimetry (DSC). And
Thertmo Mechamical Analysis (TMA).
4. CHROMATOGRAPHIC TECHNIQUES: 15
a) Classefication of chromatographic  meshods based on mechamism  of  sepusation,
Theuries of chromatographic separation,
By Princaples. elution techaigees, instrumentaion, decivalizagion and applicatons of - gas
shromasogruphy, HPLC and HPTLC.
¢l Ponciples, elwtion techniques, applscations of ioa exchangs amd jon  pair
chromatogruphy, affinity chromatography, size exclusion chromatography, and chiral
chromatography, super fluid chromatography (SFC), GC-MS and LC-MS.
10, ELECTROPHORESIS: a3
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MODERN ANALYTICAL TECHNIQUES

Practicals
Wt Wmrs por wevl 4 € redingg '

e et b el v M cpvw ol cormgeen i oo (Rete foramnlitieats ‘
T o Spevrmfiesemetst  An walevne B Piammcopeeitl  sompuients ol iy
| o—tgtr e
LR I i gtm et (st of § cagurivwenn) e g
» Vinarssis
R s (L L A T
PSSR
1 Sememcsriegh,
* ARk preny
I e L N
N o e wedvem on UV Spectrum of certan drugs
Y Eapwreean o Muse phynonnetry
b e ot Mmorsmetes G smadyven of Musrmacoposest compownds.
T Eaperimonn ok Blectrogtorenns
b Fapenimenn of Cheamunngraphy
o Thay Laver Chvomutography
™) Paper
S Dxpermenn heod on HPLC & GC
VT NNIR et Mas Speconcopy - Isterpeetanion of spoctra & Stractural elucidation |
(urleae N & compound each) I
LA osher olreant exoromes hased on theory,

Recommended books:

Specvomomc sdestification of Orgamic Compoumlis, Robert, M. Silversicin, Baseler,

Manril ok Wikey snd Sons N.Y).

Specmmcopy of Ovgang Compounds by P S Kalsi.

Pencipies of Inaremental Analysis by Donglas A Skoog, James, J. Leary, &th Edition.

mmm-muum-m A, Part B, Janses W. Musson 2001 i

Crgwewe Sprctroscopy - William Kemp, 3rd Edition.

Chovensographe Analysts of Praemaceaticals, Joha A Adsmovics, 20d Edinon.

Pracucal Prarmacesncal Chemistry. Pant two, A. H. Beckett & J. B. Stenlake - 4" dition.

Inrumental Methods of Analysis — Willard, Merrinn. Dean, CBS, Delli,

Technsgues and Practice of Chromasography - Raymoed P. W. Scott, Vol, 70.

0 Wawuwwmmwmwuw
<P D Setha. Dilip Charegaonkar, 2ad Edstion,

11MFTLL - Quantitative Analysis of Prasmaceutscal Foermmlitions - P, D. Seiba,

12 Lagud Ohevenmography — Mass Spectromescy, W, M. A, Niessen, J. Vaa Der Greef, Vol,
‘e

|
1
1
1 Moo Methods of Pharmaceutical Analysis, Vol 1, 2. RE Schirmer Franklia Book 1
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L Urenlline  und peitvvmpbiom st B rovbiren  Raase Ar wiveting W
prebermd pebovw apil ymeiise bow

et eyt e syt of ey charsceeiiation (g e
Torsomin vl wmelyoos (% Pyrwme ol o mwong ety € Ray Sfraction.
T 1 Peercmionim sngedy

o Dy e g o Mdny wady

0 Tomems o apate volerte mpmiries (VY e ie reguiibery ity Oreshined
e

ISt e s of s hmedogs ol denteed peshucts sl referencr
romhs Wames

L ettt mtion aod sedubibieesd o uiem an
ca T al aepe s e apprln stieen
N T N Ton e s e i drag srlubsiiranen for developenest of varieus
Nemagy Lwme

N Dt sty L]
(a0 lpewiance . oAU ER eqUADTR N,
B Cassehomtion systen (0SS ds significance on dessolutian stinly snd
v atam wn dosape oom devehopiment
ot Sedovom of Siesedunion medea and conlitions.
W Cmriom o Gusdution profile by model independent (umalarity sod dissimilariy
Tacvw | mnd depernlent methaods

4 Sabiley Sty )
) Bawie comcepe and odvectives of stabiliny stdy,
M Onser of remction and their applscations in peodictang shelf ife and half ife of
Murmaceuncsl feroalatboos,
10 Teperiance of accelerated stability stady,
W Efesn of vanous environmental/ processing facsons like . UL tempersure, es
o statibity of the tormelation and technigues foe of product aganst the

mulw-,mulndwmmuummm-mhl
bewchottng tochiigues.  climates  mome,  impunities in stabality sy,
photcntabelity festing etc

) Agphicuanns of macroculorimetry in stability sedy.

T g Al ption 7 o8
L0 P affecting drug sbworprion; | ¢ Physicochemical, Physicality and
P ootacal

=
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(D) Mt of stindeing huont s labd ity and beowguis alenes
) Tramapent avsons CACEY 2 mmmsdayers, Ovher Ol limes 10 poadivt. Biddogicnl
Prarmmacretionl amd Amalyvioal comvideratenns
O Pharmacb inethc ot s iers "~
U Wamie somoupt and tmpvrtamce ff Wodogicnl bl Nile wnlume of A iwiem. renal
Cleatam e foeal Bady dhearsac e pliniiee peoarin Sonbeg and aftaarpiiss tate conibas
R L LR T P
N0 Analyser o Dlasd e i A, ovmpartmmit soiels. Limetics of e aml ren
VM Tme s el
S Imovitre It Coreslation (IVIVO)
() Methonds o esiabdisheng IVIVE
I Faooes sltmrimg IVIVC
S Cwmmetie, Dontad sod Herhial poosdincts ™
00 Formaiatnm sout evaduation of vacoos contietse and donral producs
1) Foamwilutom wodd oy aluation vl prodocts comtaining herbal ingredients

Relervnoe Books:

Remingtons  Murmacentioal Soienoes™ 19 adition

Lachmuan “The thoors amd Poasctior of Tnbustrial Maaiacy™ 1 ailiion
Prammacenns The Sowmoe of Dosage fomm design” by Aulten
Muarmacesncal dispensing by Husa

Mowors plarmaceutics by G S Banker,
Eosvlopedin of phassmaceutival technology Volwmes: | 1o/ 19
Mamaccunsal dissoditwn testing by Banaker.

Uniedd Sties Maemiacopena

Techmigues of Sedubddizaton of Drugs by Yalkowsky,

10 Drug stabdity (Prmciphes and Practioes) by Jens. T, Carstensen.,

FE Saabubiy of drug and dosage foems by Yoskioku,

12 Appleed Biopharmaceutics asd phanmacokinetics by Leon Shacgel, 4% edition.
13 Pharmacokingtics by Welling and Tse,

L Pharmacokinetics by Gitslili and Perricr

% Baopharmmaceatics asd phanmixokieetics: An isirodection by Notard,
I8 Prarmacokinetics for pharmaceotical sosentist by John Wagner.

17 Davoluton. Bioavailladility and Biocguivalence by Abdul,

1% Chimicsl Pharmacokinencs, Concepts and applications by Rowland and Toezer.
% Novel Cosmetic Drug Delivery Systems. by Magdassi und Touvitow
20 Cowmetics by Sagerin.
21 Perfumes. Cosmenics and Soaps hy Poacher.

PN ey

L wm

Pharmaceutical Formulation, Development & Bio pharmaceutics
Practical

(Four hours per week, 6 Credits)

To prepare. evaluate and supply microspheres.

To prepare. evaluate anst sapply Aspirin microspheres,

To peepare, evaluae and supply miccocapsulies.

To prepare. evaluste and supply Asparin Effervescent Tablers.
To prepare. evaluate and supply Chewable Antacid Tablets
To prepase, evaluate and sapply Floating Tahlets.

Direcy Warm Spheropization.

To prepare snd evaluate Suppositories.

To prepare, evaluate and supply Cold Cream,

LR R I Y S W S
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Gujarat Technological University
AL Pharm. Syllabus
Semester |
Fagrer e 910301
Subject: - Speciatization Paper-11

Toddusteind Pharmscy
ey
Fome hnors pey week, A Credine

Cowrse © ontent:

.
e

m
"
b

I

Pharmrmscesmn sl fmovory hwcarsm Sefecnem, Laymat and planing

Uiy wervioms, Servior Tacibiises, MVAC wsd petsonsed (ne (it

Ireporntion of qualantive asd quant dmive degartmentil bgent with eyl proents
Eoguired o diMerwnt dmage Formm, wohide. guinks, semisobuds sterile

Detabend stody of e oqoeprwnts regquies! im the masalaciure of defferont desage
Fowms o prer Sehodale-M

Preparatson of documents he batch rsassalachuing recont, boch packing recond,
Validution protoceds

Prepaemom of siamdid operstive procedure (SO's) for equigrmenta

A I AR OF Procesiing stegw

CMP o s implementation

Producten planming and matenals control

il plaev, acale up wchmgue

Reference Books:

WA A e -

Lachman “The theory and Practice of Industrial Pharmacy
Remingtons “Phamocewtical Schonces”

Bemtley s Pharmaccutios.

Pilot plants model and scale-up methods, by Johnstone and Thring.
GMP practices for pharmaceutical - James Swiebrick,

How 1o practice GMPs by P.P.Sharma.

Chemical Engsnecring Plant Design by Vibrant,

Pharmaceatival Process Vadidation by Loftus and Nash.

Drug and Cosmetic Act 1940 and rules,

).
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Gujarat Technological University

AL Pharm,
Semester - 11

Structure for Second Semester of Master of Pharmcy Course

P | Veming Scheme | Miﬁq
: Sujwet lrr‘n $ Thenry | Practiest ‘
| —— !tm 1 ST U L ) l
| ' B errnnh Meahadalagn "W » A } -
Sodem h\uk-nm ol ﬁq—- m L o " n
» Beiiniioes é - -
S Suleey Wulvm MM l\ 0 - -
'~»—~J~—' —— - S »—- - R e |
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Gujarat Technological University
Master of Pharmacy
Semester - 1)
Paper cnde -2920001
Research Methodology

(Coamimon Yo all disciplhine)
Theary
(Four howrs per week, 7 croding

L Wsanech Mesting. porgrone. Types \F dmentionst, Clinieal. Expesmmemsd,
Pomomont Wewerstive. Mk sppdeatt s Patent oovemied Wesesreh ) abjoctive of
Reweans

re

Lisvatene sutvey Lee ol Loty ooks and Joursals Medles. [nietset, Falen

Search, wnd coprnin of wricles e o wource S Liternitiee survey
Selevting » problom and prepaniag Reavarch progusals
& Medods and 100ls use in tesinreh
A Quaditios stndies, quaniwatn e shidios
B Simple datn onganiatwes doscripiive Sim analysiy,

Limwiatvm & sourcos of o

D Inguinies m Toom of Questionnass, ¢i¢
S Daumentation

A "How ™ of dovemeitalion

B Yechnugues of docymentastion

{

Impotance of dox umeriiation

D Use of computer packages in documentation
5 The Rescarch Report Paper writing' thesis witing
Different parts of the Rescarch paper

Tatle - Tile of protect wih authors aame

Abstract- Salement of the problem, Bachground list in bref snd Parpose anid
scope.

Koy Wands

Methalogy-subject, apparates, inssumentation & procedire.

Resulis- ubles, graphs, figes & stasistical prescetation

Discussion seppoet or noa suppon of hypothesis, practical & thooetical
Implkations

Conchion

Acknowledgements

References

lh. Emsua

|1 bmpantance of Spedl chock for eatire projest
12, Uses of focenoses

-

Presentation (expecully for oral presemation)

Importance, types different skills, contained. foamat of model, introdsstion, Poster.

Ly ooatact, facial, expeoovione, stage. fight, volume: piwch, speed,  passe

& language, Visual aids & seating, Questionnaire

K Cosiasalysis of the project - cast incusred on raw maserulbs
Procedurs, ssstreswentations zad clinical wials,

U Sources for procurement research prusts - imermativns] apencics, Govemment  sad
private bedies.

10 Imdustrinlinstitution mazraction- Industrial peojects, thew, feasétility reports.
Isteraction weth industries.

L

PRINCIPAL
AOFEL
Sl G, Biladhia Colloge of Pharmagy
VAFL

R




Reteremees Naoks

1 Memewnd m Fdmanion Sobm Vv flest, i ¥ Rahn Su oo

T Prewesitmrion shills - Mkl Hafion. Indion Socity fi inntinme edsestion
3 Pescteent Intritiersm o copergtt Cireen M fertume

1 hwan priern in Scemce A Pngireering - Bicherd M. Doste

§ S legl Sywrems Anm tibor schenee

1 Thesn A Avsignmienn  Seathan Andernes

Wit & secdmien! pager Dhamedd Mensel

S e tiew Phusittens Ropvrs Weiting  Leamd firown

b Pyempction of el Prnperty rights. P Ds & Godut D

" Speliing fow the milbons Pine Vamess

" mnﬂdm-x-‘MNWthm
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1Y Manwal for svalustion of mebwirial projects-United Netlons

14 Mowrnl foe Ihe proparation of iodhistrial femaibility shudies
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Gujarat Technological University
Macter of Pharmacy

Semevter N
Paper cade  YOYMTAN
poper - WY

Thacmmermmtrics sod Meohade af Madagie sl s ahaarinn af drags

Thoonrs
TSN s por werk. ¥ credien

Bl n eadedamin gonew promowiee Sowe sl Tastutiin oF W vty
Sormrmm o e | gy

B T R T e lae ]
"ol Setaling et o aceme sl dheasl el EDSD gt LDVH
Artemmusarirn gl ey wer Qe wewigeas s wnl mtageeeity ¥V arens
Pt G ey madies Aol reperimens eesing wefety of meckagmg
wweiwh

Porigre e Oy et pepetre of Sacsssial pyrogeey el eoimeties
Il . e

Mo wMiibage 2 meaes of sea b vey and e
iumvn-wnt’-m-dMOm*n*d
oy Aot of mewbedy for Aveswy I vive medes  In sitrw models
el bow wods | W hengurs wf e Ailvamg

Prmmpeiemrns. Posyspeithenic  Mocking  ageon, Symprbommmeno,
Trmmarhern Macking agrats. Oanglom domaiants sl blocker. Newmmmoulne
semntants end Mt

Usmersi ol bl Asewihetics,  Sedatives  and  Mypootes,  Astiepiiephies,
Nohpdurmniopual  agesns.  Amalgevics,  Anthinflammusery  sgents,  Ano-
Fat i dregn. (NS Soumulant

Codummuon. Amvhypentemive druge. Anfearthythmie drugs. Drugs used
e st Doscases. Druge uned m Atherglemnsis.

e wed o Pepin Ulesr, Rewpirafory disorden, Hoemane and Endocrine disoeders.
At ferility agrom amd dmeviiy

T Vanoas madeds for Cataraet. glantoma, inOammmatory bowe! dicase

Specialization paper - 111

MMMuMJWIMMdGM

Practical
(Six hours per week, 8 credits)

Wiansays of drugs Dosssay of agonits (Graphical, Maiching, 3 Pomnt, 4 pose
mrathod | and Bioassay of antagonists usieg various iolated peepurations.

Tesiany sudie

Lvaluation of dregs based un theary s ilabus,

1.
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Whetrwtr o
T ouhamms d (he antue e 07y o/ By vy s v e roncwieine thaek
woacwny (MBS end im0 e comrwiviees etieads

[ DU s of the sme s pument fin v v and rreeeery fvm ineeiens fie
Wi el preeen ] eaeathercy

3 thdﬂuo‘h'AM-*—Nmnm

B L B e o kL e em—
L DO R P

E Dawbassim ol e o fcm of Mraigs on spormanesen mte seTiviry sed s evituete thete
ot w CNS ey o deprrieasty

U Rt ol e et s et ey of drage by pheno Biavine indeeed
e .

S Tawhmtmen o e oMt of peva M gy s comaditne svslMnee reapinee

3 tmmhmwuk&-mcmvmnmﬁm
ModiSowtion by Shnpramarine i wine

. c--o--mncmmm..mm-mnmmmnmmmmn.
e )

T Sl the effect of caffeine m bssmman velmieens

18 T anbarion of the offoct of crmetidine m drug induced paatric (peptic | snd dsrsdens]
Wheers send et seoretion of gestric seed in it

1 Fvadotion of the smtivecresry il et protective effecs of cimetiding  gyferus
ligwied ran

S Bawhustion of the analgesic penemey of drug by thermal mettid,

' Taslianon of analgees effect of morphise in mice using bot plate method.

1. tnhmu(QWW'MOIWWINIRUMIMWMMMO
me

It lnhnm«lumnm_mmnfnmnﬁum
edocal acute pam oednva in rass.

16 Eaabiatonm of the effecty OF 1anoue drugs (dinretes) om e output of the veine in mt

Relerences Booky:

Screeseng methads in pharmacoligy (vol | & 11)-R.A. Temer

Drug Discovery and Evaluation in Phannacolegy assay: Vogel

Devign and analysis of smimal studies in pharmaceuticsl devefopment, Chaw, Shein,
Ching.

Evalustion of Deug Activity: Pharmacometrcs DR, Luurense

Ar=mal and Chnical phammacologic Technigues is Drug Evalatice-Nodine and
Sicgler

Pharmacology and Toxicology- Kake SR,

Fundamentals of experimensal Pharmacology- Ghosh M N,

Handbook of Experimental Phanmacology- Genal RK.

Handbook of Experimental Phanmacelogy- Kalfkarsi §.K.

LR N

N

oM ad

D e S T
—

PRINCIPAL

£hed G, Bl Coles of Pharmiacy
VAL




Gujarat Technological University

Master of Pharmacy
Semester - 1N
Paper ende 1970201
Specintiration paper IV
Fharmacotherapentics

Thewry
(S0 howrs por week, & creding

Ppananm  ewden Comfitiom  (etrhagy  rieapdy uedagy Tmu
MmmumonmemM
(mechuminm if sctiom ATYWIT. Mgy e mmm‘m-mupﬂb
Orwg snvrracthom) of the Miihewing

Comtnl Sorvie  sywiem Newodegearranive  Dlaordens  (Parkineon s ieesse.
Atrheimes o dimemwe . Hamsington s choers Spantuirn ) Sehavioral disoeder 4 Anviery
Trmrmmmen Ebegranaion and Mammet Ty hoses Fpitegwy. Migeamse

Cwdionascntal and hemopoetn sysem  Hypetenaon, Acute Commary Syndrome,
Angion  Poctorts.  Athermsclonwin,  Comgentive  Heant  Fulore,  Arrtiythmine,
Twrmnihoeshoiic Gnonkes  \naewrie

Fodoctme sywers  Dyworders of thyrend gland and Parsthyrotd ghand, [abetes,
Adrrmwrvrcal iywfunctes

Usstroimestonl Sysvern Pepric Uloer, Inflameatory Bowel Disense, Vomiting,
Achiomudon, Constpaiion Damhes. Liver diseases

Mespanwy aystem Peondhasl Asthma, Chrosic Ofsansctive  Pulmonsty  Discase
COPD Allerpse Riunion. Commws cold & Cough, Cyatie librosis

Vrogeninl system Renal  Tadore,  Infermlity, Benign Prostatic  Hyperirepiy,
dysmenorrhiea, Menopause

Diesorders of eye Glaucoma

Reference Books:

B U AN -

Frincples of Marmacolegy ~The Pathophysiologio Basic ~Golan David E.
Thamocological Basis of Therapoutics-Goodman and Gilman
Mharmucology-Rang and Dale

Esseatials of Parmacotherapeutics:F.S. Barar

PFrncaples of Pharmacology ~ Paul L Munson
Pharmsacology and Pharmacotherapeutics-R S Satoskar
Pharmacotherspy- A Pathophysielagical Approach-Aseph T. Digaro,
Lwan’s Pharmacology - James Crosslend — Charchil Livimgston
Maodern Pharmacology with Clinical Apphcations- Craig, Charles R

10, PFrncples of Pharmacology--H. L. Sharma
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Gujarat Technological University

" M. Pharm.
Semester - 1

Structure for Second Semester of Master of Pharmacy Course

: i 1 n%ﬁu t::onm %Mg
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: ._J.W Ml?‘b.n of Pagrer - 111 [ o L 0 L1 n
] Sutnect Speciabaation of Paper - IV (L] - LU . - -
Total| 22 o8
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Gujarat Technological University

Master of Pharmacy

Semester - 1
Paper code 2920001

Research Methodology
(Common to all discipline)
Theory
thonr honrs per week, ¥ eredhing

Revearch Mowmng. purpove. Types (Fdweanomal,  Lewenl, Expermental,
Fhistorsoo! descriptive. avs agpvied anil Pusent miensedd Reweare W) ehpective of
Revenrvh
L itbwrmtnre sarvoy-Llse of Libears books and jowrmtbe Modlives beternet, Patent
Semrch and reprints of artales s 8 source for Lseratie sorves
Selocting o prohlom and povpat g Researh prigwsals
Methodds and toods are im resowrch

A Qualivies wadien, geantimiive studies

N Sungde donis crgamioation descriptive data analysis,

C Lmiaoon & sowroes of v

D Inguies in form of Questommnaibe, ey
PNacimentaton

A How T ol documenmation

B Techmagues of documentstion

U Imporance of dovumental ion

D Use of computer packages s documestalion
The Revearch Report Paper writing’ thewss writing

Dut¥erent parts of the Research paper
L Tude - Tl of projet with scthoes e
< Absuscr Sttement of the problem, Hackgromnd bist in bref and Purpese sed
oope

3 Ney Wonk,

4 Methology-sutyect. apparases, mstrumentizion & peocedure.

5 Resules- wables, graphs, fipures & statistical

0 Discussien suppon or noa sapport of Bypothesis, peactical & theoretical

bmplications

7. Cooclusson

5 Adknowledgoments

9 Referesces

10. Ervata

I1 Impormance of Spell check for entire project

12 Uses of footnorey
Presensation (espocially for oesl petsentstion)
Imporizace, rypes dilferem shills comained, formal of medel, mtroduction, Posier,
Gestures, cye comact, factal, expesssacen, atage, fght, volums- pitch, specd, pause
& loguape. Vissal mds & scansg, Questioasaire
Cost amalysis of the progect - cost incurred ca raw malenals-
Procedwre, instrumentations and clinical triaks
Sources for procurement research granis - intemational agensics. Government  and
privale bodses.
Indusirial-mstitaion imenction- Induanal projects, thelr, feasibility repons.
Interaction with industries.

),
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References Books:

| Rosessch in Ddwontion John V' Dhent, John V' Kahn 7o iditn
Y Peesermtion shille - Machae! Hiatlin. bndion Sau ety for Inatitute edcatuon
5 Pyaction! Tntradetion o copyeight - Cavon M furane
1 Thesss prigects in Scirmoe & Engimeering - Richasd M Davis
o Sopemenn o bipad Systeme: A labor sclence
L Thesn & Asigwmenm  fonwdan Anderson
N Wiing & ses ot papers Darald Meseet
T ety e Musiness Repont Wevg L eland Iviws
5 Pestaction of indwemsl Progerry nightn: 1 D & Gobul Das
0 spelling fir (e millions. Fdnn wrmess
| 15 Preparscion Sar pubhicntion King Libward Hospital Fund for Loadun
11 Informanson Tichookagy - The Tlmdu spreals
12 Documentaton - Gonesis & Developmont 1792
10 Marl For evattion of wsdustiial peojects-United Nathons
14 Marml for the proparstn of indhastsinl feasibuiity studics
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Gujarat Technological University
Master of Pharmacy
Semester 11
Paper cole 1079104
Cprciatization paper 1N
Modern Pharmeceatioa] Aastyon

Theay
(S0 Noters per week, Y rredieg

! Wnummvmmw”m
N R N e e e s
B L L

D Mapetieny mipt—— e e emateen LA TDA KN

PRl anate mambvens of ey sehemem s i buding SAed sebenii ey e vpertes

e U wat e 1Secr on drag matity el Mevapeee aioe

AP whim il verdmn eyt el s Smagnes o perfenmees ssatyene sl e

mpaIney

Aruliah o sl crnl Mamge e

Anntyete 1 tpeetihe deange Ve

Csnpeain ienting

Virtiirmmtnd avetion

ol avethih for cvatueson of crude drug end hestul farrmdefon

TE Qi ol 1 paddin: pharmacewtinah and eadin chemacal mthnd in s lysn

TH Smalvwm of pememertic s

L

Specialization paper « 111
Modern Pharmaceutical Analysis
Practical
(N hours per week, 8 credits)

| Ay ol Ihaprofen Tabiet 1P, Telbwaamade Tablet L, Caloium Lagime
ond Formous Fumersee | P

3 Detemmenanon of Water m Sorbisol, Sodium Cierste & Ampicilling

) Deteemination of Tom! Chlonde = Thiamine Chisride Hydroch londe,

i Qunliny comtral Tess for Tablets, Copssies, Ingections, Ontinents snd
Supposiiones.

L Deteisnn wnd Determimstion of Praservauves, Antioxidass asd Coleuring maserisle
» Pamacestcals

. Deetormimanon of related substances im Albesdarole. Amilurnbe, Metrunudsaole,

T Beamotharooe. Carbamarspae. Dhelofenac, Epbednne, buprofen, Prrscctamol,

Lacalypas ail, Fheny(barbaone snd Sulphafiexzons, Rifsmpic as per LP,

Detormumation of acteve comtititonts in crode drogs. E G Calfiene from tes

pomder. curcumes from curcuna longa, quinine from cinchona bark etc.

Oy Comtrad 10 foe some betbal formulations,

. Qualiey Control dess for some cosmetics.

References Books:

I ¥lary G Bnmen, Spectroscopy of Mharmaceutical Sobids. Drugs
andPhamSei Series, Vol 160, Taylor and Frascis, 2006 N.Y,
28 Abuja, Modemn Pharsaceutoal Analysis
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Gujarat Technological University
Master of Pharmacy

Semester - N
Puper radle - T9MTM

Spectalirasion paper - IV
Reguintery AfMuirs wmd Nom Drug Apph stion

hwany
B e e N ]
MOV ATONY ArS ey
o~ Rl el Nl L LU ]
Cepetene o e ten e - - B R e L

A TR g e (R G e

Ve e b e s ¥ 16 Ve My v Sy ged o S Mg B ad gr b

e B atm m! laghenm Vo ey @t By el

R e I e T Y Tt e et s sl

R I S

Swm— ¥ g ABAeee L 10N

- I A P A Y9

e e N

S sttt & sartifomeen apescan e L BER ASTML SO IO DS PO UKW A TOA
Moy M |3 2w Sy | rwprgien

Vs s Sabo hgw e AW g

R i S S " AR X

T M s SAgets b Mamrs @ penges$otn  wguesmus svwrbes wirien B epeesieiomes Inile 1Y
™ e AN

Wl cpetn Vs oty of pun of gt (e Pohcien Ovmerel mtse. Minngrapite,
i e ol [POLWS WP RGP

Anpeeesl ol New drmgs

el New Dvug (INTY) sotvmisssen. fonmar & coment of INDL sontem of invesngatoe
Mot penen] commdermion of New D Appronsl (NDA L. specific coquarements, contest &
forwm of WD manufacranng comnd requimvment of NDA

References Books:

| Dirugn and Commemios Laws by Krishean Arora, Publishers, Delh
3 M B A Textbok of Forensic Phaacy 30 B4 S oineh Fbatan o

1 Dedpunds S W, and Cosmetic Act. 1940,

:(—-W& Drug Approval Process, 3l B4, Marce! Dekher Inc.
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Gujarat Technological University

M. Pharm.
Semester -~ 1

Structure for Secomd Semester of Master of Pharmacy Course

- tom:*. Scheme W_
- e Thewry ;_uﬂlnl XU CTUNR ST ()
1| Research Mathidology o w|m| | =
2 Setoet Specialization of Paper - 111 or o N | 20 [ k0| 20
3| Subpect Spocsalizanon of Pager < 1V N - 5 | 20 - -
- Total n (L]

hd
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Gujarat Technological University
Master of Pharmacy
Semester - 1
Paper code 2020001
Research Methodology
(Common 1o all discepline)

Theory
(Fonr honrs per week, 7 credits)

Revenrch Mesing, parpese. Types, (Fduortional, Climsal, Fspueramial,
Fhstarical descraptive. Banic spphed sad Patent omented Roseatch) objective of
Kewennh
Latoesture sutvey - Dwe of Lilwary  Books and joursals Mediaes. latermet, Matent
Sonres wnd sepoans OF A bes o0 wivte G Literature sievey
Selevting w prodvicm and propaning lescaish progasals
Merhad end ol wae 10 resesnh
A Ounlites shadees, quantitative studies
N Simple deea copanamanion desorpiive dats analysis,
U Lemimion & seurves of e
D Inquirves m lorm of Questsommaire, eic
Mocmentatiom.
A How" of dcumentation
I Techmagues of Sxumentation
L Imporance of docwmentation
D Use of computer packapes m documentaion,
The Rescanch Repont Prger wrilig theas nribng
Difiesont parte of the Research paper
1 Tl - Tele of progect watl suthoss nome
< Absieact- Ssatement of the problem, Bockgroasd kst in href and Paspose and
i
ey Wonds,
Methology-subject. apparatus, instramentation & procedure,
Results- mables, graphs, (igures & stanistesl peessntation
Drscusaron sepport or nom seppoa of hypothests, procticsl & 1heeessical
Impleastions
Conclusaom
Acknonicdpoments.
Referemces

e

>

0w e

10.Ervuts

1L Imponance of Spell check for omtine project

12 Uses of footnotes
Presenation (espesially for ocal presentation)
lmgortance, types & Teroot skills. contxined, foemat of model, introduction. Postes,
Gestures, cye comtact, lacial, sxpressions, stage. fright, volume- pitch, speed, pause
& langeage, Visual mdy & seatmg, Questionmaine
Cost enalysn of e pragect - (oot incurred on mve maserists-

| instrumesgatsons and clinical trishs,

. Sources for procurersent research granis ~ inersitional agencies, Government  and

prvate bodss.

10 Indusrial anstitution intereetson- Industnal projecss, thel, lessbility reporss,

fmseraction with industries.
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References Books:

1 Resenrch m Udnoston Jobm VDt Joba V. Kahn 7a edition

3 Poesentatrom shilly - Machael Matlon Tndinn Sovsety foe bttty educatum
3 Peactieal Infrodaction o cupytight - Gacan Mefariane

) Thiwm propects b Scionce & Lngimeering - Richand M. Devis

& Scremivt n logal Sawems. Ann labor wierce

S Thewis & Assigrment  Sonathan Andenson

f Wrning o vechiioal paper Domald Mesred

T4 Mevrive Business Report Wisting - Leland Ihrown

K Promecsion of indostral Propesty nghes- 1. Das & Gokul Das

0 Spetling Sor the milbons. Fdma Furmess

10 Preparsion S pubilication - King Edwan! Hospisal Fomd for London
11 Intisemanson Technology - The Hlimtu speaks

12 Docmentainn - Genesss & Development 1792,

11 Mamoal for evaluation of indwstral pregectsUnited Nations

14 Massal for the prepsestion of imdustcist Teasilibiy studies
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Gujarat Technological University

Master of Pharmacy |
Semester 11
Paper cnde 303010}
Specialintion paper - NI |
Novel g Delivery System Part)
Theary
NI Nowrs per week T ereding

W Y wttome  Comvpmmtioma! Dvvage T cfuding site speeific o time
A N L

l
ey Talets O, Crbom (et Osairssosenions. Nicest, and Ao ieagrral
Capeiles Modifiod selense
i
Puretternls
Powiters Partiche copring, Tasse- imasd ing.
bvgants

Pactaging components and 118 oy it (i tors afforting selection,

Types and Clnsifioation, Primaey snd secondary and eilabory sape s
Climtsibnran m ahility of the Sosage {ormy,

Subject of Specialization paper < 11
Novel Drug Delivory System Part-
Practical
{Six hours per week, 8 eredity)

Laborstory  examveution  incbiding ool and practical examination in peerl counse
tHastrative of theory section in the syilabys

References Books:

Remangtons "' wal Scieoces”™ 19 ¢dition,

Lachman “The thenry amd Practice of ledusirial Pharmacy™ 3% edition.
Placmaceuts “The Seignce of Dosage loem desiygn” by Aullon
Pharmaceuncal dispensing by Huss.

Modern pharmaceutics by G, S. Banker.

Encyclopedia of pharmaccutical technology Volumes: 150 19,
Pharmaceurical dissolwtion seting by Banaker,

United Stares Mharmocopeis.

Drug stability (Praciples snd Practizes) by Jeny, T, Carstensen,

O A e -

L.
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Gujarat Technological University

Master of Pharmacy
Semester — 11
Paper code -2920202
Specialization paper - v
Global Regulatory Requirements

Theory
(Six hours per week, 8 crodits)

| Vialidstion of Phanssceutcal Provesses, oqepmEniy apurasin, hanc coneipt i
analytion mothod develaperent S dosage fams . Computer
System validation. ERP and SAP systems

3 Haskes in Dissg approsal process with reference 50
Ovangy book,, Freedom of infamsatica, 11G, DMF, Historicsl aspects with

Various phases of drug devebopmen! and approy al.
}IND. NDA, ANDA . Concept of pant | o [V, eachamvity: Cuoetent, format and

Application

& [8raef and comparitive INIOSection 1o YATIOWS FOgUISINNy Agmeaes
USFDA, MCA, TOA, MHRIA,ANVISA L 1D, WHO, |03, SUPAC ete

Hefereacre Book:

The yundence docsrmetity shall be provured fum the wetmne of the rospective
Govermmamt

:

49 21 Pisiemaey
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GUIARAT TECHNOLOGICAL UNIVERSITY |

M. Pharm,
Semester 11
Structure for Thivd Semester of Master of Pharmacy Conrse
| | Venching Schewme | Marking &F“m__ g
o : 1 e -
Na et | Cryows L Theery | Practiesi
| ’ 1 Thiwrs | Fractient v.«4 Int | Fat | laet
4 b —

1 Eaperumentnt Dvesagn and Parones o " - -
- - — -— — -J;»- - -

> Sty Speviahormion of Pper f n* . L1 N w 7
| - " ' PRSI SIS e
Vo rmemesdactenn te [ Meoseratim L) - L [ n 1
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Gujarat Technological University
M. Pharm.

Semester - I
Paper code 0M00)
Common Subject for all

Experimental Design and Patents
{ Theory only)
(Four honts per week, 7 eredits)

L Eaperimental Desigae
Ttraductron %o full sevd fincticas! Tnctonal desigs, Central componite dewigny, Evolutim
of full and redoced mathomatioal models i experimentsl deskgns, Apphications of the
experimenial dessgrn far e subiect mentone e Phanmacoinformaises, Ineroductmm
10 cotbour phots
L Paioans
Definmon, Need for parenting. Twpes of Patents, Condition 80 be amtisfied by an
invention %o be patentable, Introduction o paent search,
Ihe easentinl elemonts of patents, Guidelmes for preparations of kbartory nedehonk,
non-obviousness in patents, Drafting of patent ¢ lvims, inportant patent relmed websaes,
5 Bl introduction o trademark pratection and WO patents,
Imsroduction o “The Pments Act 1970 and “The Patents Rule 2003, with special
emphasi on the forms o be sobmiited along with a patest application.

I
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Gujarat Technological University

M. Pharm,
Semester - 1N

Paper code ON0IN
Clinical Research and Pharmacy Practice
Subject of Specialization Paper- V (Pharmacology)

Theory
(Fonr hinrs per week, 7 creditg

1 Climien! der cloprenent of g

Ivtrodaction o chmiont ik, varous phases of «hinieal trade,
INTY mpplventionn. ANDA NDA Tnvestugsen Drochere
L imon! gusdetines oh chinn! research Infotin comvend provess
Composition, responsdbilivy, peecodures of IRBVTEC
Robe anil respomeibiliny of chimioal 1rials personals o per TUH GEP guidedines

T Climbend Pharmncy Practicg
Conoum of ewsential snd Rations! Diag vee
Uenersl princgles of climca) pharmacokinetics
Uenern! prmaple of chmeal tosicology
Drag  nduced  dwesses. adverse dvg  reacuon;  ther monvioning  and  reporting
Pharmaoow (grinnce
Deng terscuen- Proserption monisonng, documentation and other methods foe minimizsny
cArmocally rohevant drug mteraction
Therupeutn dnag monimatng sed Sovage sdjustisent | renal s hepate dnoeders
Urug trestment Tor sapecial category of paticnts. pedistric and Geriatoe consideration for drug
srewirmenn, drug Treatinent for pregnancy and lacimion.
Racwl, athmic and geader dteronces in response 50 drug (Pharmacogenctics)
Princpies of Pharmacocpidemilogy, and Pharmacosconamics
Imemprension of closeal laboeatory test: Hemasological, pathological and Blochemical
wvestigabons s markers of Discasc'organ damage and iheie impact on drug Iberapy
Cratical Sare: Uninical care therapy and Transplantalion

4.

PRINCIPAL
ROFEL
SR G.M. Sizikhia Cellege of Pharmagy
VAP,




Clinical Research and Pharmacy Practice
Subject of Specialization Paper- V (Pharmacology)

Practicnls
(Ss hours per week, 8 credite

Prmcraml scennne on ssermmiiny concrype and skl for ctinroal phanmacy pravtion (3 cases ewch)
Womtiomat Mg wen ol sverni 0! sbovg crvw e

Mo o v wfhir=re

Interpeateng labirranecy dme bchominey esd hemmology
Intvrgoeting inhoryneny daes  anfections disease

Patronr ¢ cwmmeting

W ) vt AT P aTewa

Thomapowic drug momaring

g herany Myxw

g Iormciew

Adyprse drug roesctens

Areriry phadmeady pfeminee

Fosdimtra pharmg y provte

Pharmacy practoe for pregmant wanen

bt of drag formobation (haved on esserainlity s ratiooality- S0 forrmulations )
Mhurmated L aamgplon

Ratioeal drag theoysy foe sntntimal aneiia

Racional drag thorapy for Cough

Ravionsl drug therapy for dearrhes

Prescripiion it (10 )

Prosooo] preparation for ssbmessaon to [RB

Reference Books:

I Cenrsl Dvugs Sundord Comrol Orgasization. Goed Clinical Practices-Cauidelines for
Clamical Trals om Phasmacentical Products in India. New Delhi: Ministry of Heakth: 2001,
I buemational Conference on Harmonizason of Technical roquaements for tegistration of
Pharmaccuticals for baman wse. ICH Harmoneed Topantite Guideline. Guideline for Good
Clical Pracoce 6, May 1996,
3 Blvcal Gundelines for Blomedical Rescarch on Human Subjects 2000 Indian Council of
Maodical Resexrch, New Delhi
& Textbook of Clinical Trials edited by Duvid Machin, Simon Duy sad Sylvan Gresn, March
2005, Jokn Wiley and Sos,
5 Poncples of Chinical Research edived by Geovanna di Ignazio, DI Giovanns and Haynes. ,
f Chnieal Pharmacy and Therapeuties Roger walker and Clive Edwards,Churchill Livingsione ;
Edmburgh 1
T Davidson s Principle and Practice of Medicioe, EDs Chnstopher, Haslett, Edwin R Chilvers. |
& Hamison's Principles of Intermal medicine- Vol 1 and 2 Braunwald, Eugene & Others.
U Tentbook of Therapewtics Drug Discase Management- Enic T Herfindal and Dick R Gourley.
11 Comprehensive Pharmacy Review- Shargel Leon
11 Melmon and Mocrells Clinical Pharmacology 4th Edition - S George Carrythers
12 A textbook of Clinical phanmacy pesstice- Parthasanthi G

|
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GUJARAT TECHNOLOGICAL UNIVERSITY
M. Pharm.

Semester < 11

Structure for Thivd Semester of Master of Pharmacy Course

1 Nesching Seheme | Marking Seheme |
S, Subject Creilin Theary Practical
No, -
Theery | Practical | Ext | dotl | Ext | ladl
- v S—
Papormental Dovign and Patens o7 L pull - -
Subsoct Specializanon of Paper - V n? (L) 8 | 20 | s0 | 20
Inrredocton 10 Dissertation - oS - - a0 n

Total 1 16

)
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Gujarat Technological University
M. Pharm.
Semester 111
Paper code 2N0001 |
Common Subject for all |
Eaperimental Design and Patents
(Theory anly)
(Fvur hours per week, T eredity)
Faprrimentah Devigme
Introdaction to fill wed frwctsemsl fedwisl designe. Cenimal soenpowite devigne, Erofution
of Wil sl seduced mathermasionl modéls in expertmenal Sesigne. Applioaciome of the
exsentrmemisl Besig fre he wdnect mentencd wnder Pharmacoinfisematics. intndction
A0 covienn phom.
Patenty
Defiminon, Neod for pasesting Ynn-nthm.(‘mhhumﬂdhn
fevemtion 1o he pateaiable, Introduchion 10 patent search,
The exwential clements of patenta, Cusdefines for prepantioms of laboratory notebonk,
e v e o pabents, Deafting of patent ¢laims. impuortant aent reiated websites
Forsel intraduction te trademark protection amd WO patents,
Inodacnon 1 “The Patenin Act 1970° and “The Paonts Rule 2005", with specisl
emphasts om e forme 10 he submitied aloag with 3 patent spplication,
i
l—.———“
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ROFEL
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Gujarat Technological University
M. Pharm,

Semester - 1
Paper code 930104
Validation and Product Development
Subject of Specialization Paper < V (Quality Assurance)
Theory
(Four hours per week, 7 credits)

Tntroduction to Mharmacentical \ slidation
Defistion, Mamufacturing Process Model, scope of Validation, Advantage of Validation,
Orgamantion i Validatom, Validation Master Plan. Types of process valklation, Design
Quabifation.  tnstallavon  Quabification, Operatiomal  Qualification & Performance
Qualdcatron of facilitios
Calibratsan Master plan
Validaton of Equipmens
Convept of URS, DQ, 1Q. OQ & MQ,
Validaton of following equipment
« Dry Powder Mixerx
= Flund Bed and Tray dryers
Tablet Coenpression {Machine)
Dry Heat StentlizanonTunneds
= Autociaves
« Mensbrane filtrasion
- Capsule filling machines.
-« Validanion of Integrated lines by media Gl 1est
- Validabon of existng equipment
Vendor Certification
Utilities Validation
2, Vahdaton of Pharmaceutical Water System & pure steam,
b Validaton of HVAC system
€. Vahdavon of Compressed asr
Cleaning Validation: Cleaning of Equipment, Cleaning of Faciliies
Analyrical Method Vakidation
General principles of analytical method validation,
Validatson of following analytscal Instramnts
-HPLC
~ Dissolutsan test apparatus
- UV Visible spectrophotomelers
Process Validation
Prospective, concurrent. relrospective & revalidation, Process validatson of followm‘
foemmulations
- Comed tablers
- Capsules
= Ointment Creams

LJ
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ROFEL
Shui GAL Bakhis College of Pharmaty
VAR
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P R IR SR

A g L drees
Compurter Santem Validation
Produet devetapment
1o process conimaie i marmncnng process devighn el devebognnens wf:
Fadden,
sy
Lot iy
Uphehadniie appticatma
A\etowoly
Stenle paverienl
N Sonle up operminm, SUPAC guide Tme:

Validation and Product Development
Subject of Specialization Paper - V (Quality Assurance)

Practical
(ST howrs per week, § Credity)
Valdation ot following equpment :
u. Aunochve b Hot sir oven €. Powder Mixer (Dry)

¢ Tablet Compeession Machine

Pre-focmaslation studics of o model Drug.

N ahdation of analytical method (vnimom four exercises).
Valdatioe of a processing ares,

Valadution of ut Jeast two analytical imstruments.

Cleaning vabidatico of cne equpment.

Reference Books: _ |
B T Loftus & R A Nash, "Phanmacoutical Process Validation”, Drugs and Pharm 551

LE]

Series, Vol 129, 3rd Ed. Marcel Dekker Inc, N.Y,

PP —

The Thesey & Practice of Induserial Phammsey, 3nd odition, Leon Lachman, Herbert A.

Licherman. Joseph. L. Karig. Varghese Publishing Howse. Bombay.
Validation Master plan by Terveeks or Decks. Davis Harwood Internitiomal

(Marcel Dekker),

_ ¢ | publishang. 1
Validution of Aseptic Pharmacewtical Processes, Ind Edition, by Carleton & Agalleco. i
|

Michacl Levia, Pharmaccutical Process Scale-Up”, Drugs and Pharm. Sei. Series. Vol. 157,

2nd E4. Marvel Dekker Inc., N.Y,
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GUIARAT TECHNOLOGICAL UNIVERSITY
M Pharm,

Semester - 1N

Structure For Thicd Semester of Master of Pharmacy Course

_ Vemthing Seheme | rhing Scheme |
- Sohpers _Credin | Theory | Practieat
Iheors | Practieal | Ext | Intt | For | faet
| b aperimesan Dovign end Mwo : _99 7 ‘_; 20 = o
| : ‘WMthmMM \_'_ T m_ " 10 2| %0 20‘
' ) OMMnibm , - 0N = |
| Tota) " h

L

PRINCIPAL
OFEL "

Shri 6L Bilakhis Coflege ot Pharmacy
VAFL




oo

Gujarat Technological University
M. Pharm,

Semester — 1
Paper conle 930001
Common Subject for all

Eaperimental Design and Patents
(Thenry only)
(Faur hours per week, 7 credity)

Faperimentals Devigns

Itredoction 1o full and Dactional Factorial desiga, Central compeontte desgns, Fynlution
of Wil wed reduced mathomatical ivodels in experinental desigas, Applications of the
experimental dosigns for the shject mentioned under Pharmagoinfonmatics, Introduetion
o contour plots

Patemts

Defimition. Neod for patenting, Types of Patents, Condition 10 be satisfied by an
invention to be paentable, Introduction 1o patent search,

The exsential clements of patents, Guidelines for preparatians of Isborulory nosshook.
noe-chvicasness in patcols, Drafting of patent claims, impoetant patent related websites
Brief introduction te trademark protection and WO patents,

tntodaction 10 “The Patenis Act 1970" and “The Patests Rube 20037, with special
empihasis on the forms 10 be submitied along with a parient application.
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Gujarat Technological University

M. Pharm,
Semester - 111
Papet code 930102
Subject of Speciatization Paper - V (Pharmacentics)
Novel Drug Delivery System: Part - 11
Theery
(Four honrs per week, 7 creding

L Podvimer Sovemer Apphicaion  (lesssfivation, Propertes, 100G starus and smpwrity prafile,
M sammmm ol bodegradarion amd appiscntion w dimags forms

L Mok Tochmgues S devvbaprsess of NDDS: Nanotechoodogy, oadhesive dysiems
Tomity getn. sntelhigent drug detivery, and tador made medivines, Sirips. [Hakette and fitm
protcts Lipowammes seowomes. bantn and semipberetsg systems

Y Use of Sphorvon!l Tochmigees, Saper and sub-critcal Mwids, PECyIstionn. Baotech hosed
peoducis. Proteime and peptides. Bmumomoduaned molecubes. Prodivig approach

Subject of Specialization Paper — V (Pharmaceutics)
Novel Drug Delivery System: Part < 1
Practical
(Six hours per week, § credits)

Development of NDDS using novel polymers and technodogics studsed in theory (as
dacmibad ahoved

Reference Books:

Encytiopedin of prusmacestical technology; volume 9 Metered dose inhalers

Praveon Tyle . Drug delivery deviges: fundamentals and applications, Marcel Dekier,
Raobinson & Lec, controlied drug delivery: fandamensals and applications. 2nd edition
Chign Y W Novel fundamentals, developmental conoepts, bromedisal assessments,
Lachmas L LUiberman Ho A Kanig J. L, The theory and proctise of industrial
pharmacy. 2 Edition 1991, Varghese publsshing howse,

Remangtom the science and practee of pharmacy,

lames Swarbrick. James C Boylan, Encyclopedia of Pharmaceutesl Techmology. Maroed
Dekcoer, 111

&GS Hasker Modemn Phanmaceutics, 3Ind editson,

¢ Delevery of Mrotem Therapeutics, Ajay K. Banga, Phanmatech 2003,

10 Excyelopedin of phasmaseutical techoology ~ volume 16

11 “Compaters in  Pharmaceutical  Technology”, Eacyclopedin of  Pharmaceutical

o]
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14 10e Theoty & practice of indestnsl IMatmacy By L Lachman )L Ramming S eTion
Nnﬁ‘l'\mmﬂl‘mml't&iﬂum.“iyhbﬂh.m

13 Protein Formulation amd Dedivery, Socond Fdition, edined by Lwpene | MeNally ard
Javne £ Hasselt

14 OralLipad Mased Formmlamons Pdancing he Pioavmishiliny of Pocely Water-waluble
Drvgs, edned by David 1, Honess

14 Micreencapsulniion quAmnmmum“h
Sormom Ihewae

16 Sepercntaes! faid techowlony mmmmmmwwmm.mb
Lompelln, sl borin y, shekunas drivg sout e pharmaceutical welences Vel I8

13 Polymers dig delivery sysioms, odited by ghen . kwon drug il the pharmsccutienl
soienies. Vol 148

18, Tramsdermal deug defrvery system: 2 edion, revisel and expande], edised by Richand
oy amd jonathan Nadgrafl Diwg and the phansaceution] seiences. Vol 12

14 oadhovive drug Selivery system, farcdsmental novel spproaches amd development.
odned ty edith mathowity, Do e, chickering 11, chans michael Sehe. Dyug and the
phanmacerticsl soenees. Vol
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Gujarat Technological University

LIty SrnAnrTe

TEACHING SCHEME / DETAIL SYALLBUS

o . m o SaswaCEUTES . '
e o e o b e St Nave
.
:
‘ . —-——— e - - — g Fmeragt (30 A ¥ g g (AT ® e A
B o s o I o = 3 0 0 = 01
I R et ] 1 |4 00 . n '.
a2 pra | 1 JH{O10 o =g
E NEOLT 2 men Oey O S lbu- 1 400 L 0 .
“ : 4 . N —— .
B ORI T om0 veees Sesmamtes }n—a 1 4.0;'1 4 W. 0 1eo
- - . D ——— . - . ‘ -
D MEONMT 3 30w Sy oy | ¢ olo'omlou
- - » _— RO e - - -
D MU 20 mertm e e | ;——n 1 r0|0ﬂ Oﬂﬂﬂﬂﬁ
. - SRR § — g g -
2 MEATF 0 M Seesestasgees L——v 1 0;—010 4 000 WO




L e e mm—

L B

GUIARAT TECHNOLOGICAL UNIVERSITY
M Mharm
SEMISTIR |

St N MO P ARVIAC L TR AL ALY TIO AR TROINIOUE
Sathibect Cate MAT I

o T T et b W g b e o ety b o et i e e et e At et em
At e 0 g L wew ) g beaeeenete et v VAT Uies ievviemmeter 1R
L TR

R I T e e R
U A Nermiowh e acygsieen
TR sstlvnie o s Age s sengh e comhmereey Soerge fimme
Theerrrvcst ant pracnicnl sh (P of S metrmeem

- S Comree { swtemts TS
L] UV Vit apetrmeropy . bvtredection Thamry, Laws isirummntaten "
pevncimed with UL bl apecenmassy | b ol sehvents sed wlvend
e wed gt of 1Y Viehle Spetrnsoupy
IR apertrssingy: Themwy Mades of Mateosder  vlestons.  Sample
inding.  Deviramentacom of [Diapervivg asd Powrier « Tonauform (R
Specmmener . Factors alfeeting vibratioos] Sregeenciey snd Applications of
™ spoctmerym
Mheory  of  Flusmbscence,  Faclon  sfecting
nw-rmuc. (Ovenchers. Inatmwrentsnon sl Applications of Nuorescence
Bl L e Th ]
Fhome emission spectroscnpy sl Atnmbe abserption spectrescngy
Toncple, Sstrumentstion setferences and Applications
2 NMR gpectrescopy : Quanben numbers and Seir rele in NMR. P'nmeiple, 1
Ivesusenssation, Soven! regaroment in NMR. Relaxanon peocess, NMR
cogrde i vanems compounds Chemsical thifl, Factors infliencing chemical
R SpesSpin couplmg, Coupling comeant, Neclesr magnetic double
rosomance, Bnef outline of prinogies of FT-NMR and 13C NMR
| appbcatiom of NMR spectroscopy
) Muss  Spectrescopy:  Prisciple, Theoey, Inarementation of  Mass 10
Spestncopy. Different types of jonization Nke electron impact, chemical,
feld, FAR and MALDI, APCI, ESI, APPE Analyzens of Quadrigole sad
Tome of Flght, Mass fragimeneataon and 11s rulex, Meta stuble jons, seopie
pesin and Applications of Mass

4 Chrossatopraphy  Princgpls. apparutus, insiereastation, crsmatographic n

parsmesens, factors affeceing resodution and apphications of the following:

&) Puper chmomatography B) Thin Layer chromatography <) lon exchange

:hm'uogwhy d) Column chrumatography c) Gas chromutography 1)
Performance Hch Afliniy cheon

£ | & Blecoropharesls. Principle, Indtrymentaticon, ng 1ons, facees ]

affecung separation snd appl.uuom of e following:

o1 Paper eloctrogbocess by Gel electrophorests ©) Capillary elestrophoresis

d) Zoee clectrophoresis €) Moviag bosmdary electrophioresin 1) o electric

facamimg

b X rey Croveallography: Producton of X rays, Dufierent X my
‘ diffraction methods, Hragg's law, Rotating crystal techmqoe, X my poader
techiniger. Types of crystals aml spphcatsoss of Xeay diffraction.
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GUIARAT TECHNOLOGICAL UNIVERSITY
M. Pharm
PHARMACEUTICN
SEMESTEN:

Sahpect N DU DFLIVERY SYSTRASS
ey U e MITIEINDY

SO This covmren 10 desigrsd b st koywidge o0 the ares oF sdvandes » movel deug delivery
LU L

ORI CTINES Lo commplerisn of the cosene, stindent svhall e ahle s wnideryiamd
U Whe wwerous apprenches for decelopment iff sevel drug delivery sysems
The crtteria for satoctson of drugs amd podymers T the development of &livering vystom
3 The Bemmdetvos amd evaluntion of Novel drsg deSivery nystemm

(M Ne  Courvecombest Total Mrs
|

Sovainel RebeaselSR) amd Coonrolled Mefease () formulations | 1
beroduction & banic  concepts,  sdvastages  dessdvaniages,  factors
wfiencwgp.  Mhysicochemical & blological . spprcaches  for SRCR
formulatm, Mechasiam of Drag Debivery from SIUVCR formulation
Polymen mmodoction, defimtion, clossifcatwm, properties and appiication

Dovage VP for Persomalined  Modii Introduction, Definition,
Pammacogenetics, Calogories of Pafienis for Perwoslizod Medicnes
Customired drug detivery svstems, Bioelectiomc Medi 10 prnting of

mageyticaly, Telepharmacy

3 " Rt Commedhed g Oclivery Systerms Principles & Fundumentals, Typos, | 100
| Activation: Madulated Drug Dedivery Systems Mechasscally sctivaced, pht
aclivesed, Earyme scuvaied, sl Osmotic actvated Dug Delivery Systems
_ Foedback re ccgulaned Drug Debivery Syseems: Principles & Fundamenial

i Castro-Reteninve Drug Dedivery Systemn Principle, coocepis advantages 1
o desadvanoges, Modulation of Gl tansit time approaches to exsemd GI
transil. Boccal Deug Delivery Systoms: Principle of muoce adbesion,
mhvantages and disadvantagos. Mechaninm of drog permsation, Methods of
formulation and its evalustwas.
4 Ovcular Diog Delivery Systems: Namiers of drug permeation, Methods te | 6
uvercome bamen.
s Transdermal Drug Delivery Syaems: Structure of skis and bamers, | 10
Penetratiom enhancers, Teamsdenmal Dvug Delivery Syssems, Formulaton
s evaluation
o Prolem and Pepiide Delivery: Bamers for protem detivery. Formulation and | 8
Evalustion of dedivery systems of proteins and other maeromolocules.
Vaceine delivery systemé: Vaccines, uptake of mbigens, single ot |
vaceines, mucoss) and transdermal delivery of vacsines

REFERENCES:
1. Y W Chien, Novel Drug Delivery Systems, 2nd edition, sevised and expanded, Marcel Dekker,
Inc. New York, 1992
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GUIARAT TECHNOLOGICAL UNIVERSITY
M Pharm
PHARMACELUTICS
SEMESTEI

Subgjoet N MODERN PRARMACTUTRS
Subgject Conde: MMEIONY

SEOPE Comve e gpmed b0 smgmm sudvamced bovr Sedipe send sl s regveal to bearnt soetimes aspecrs amid
concepes m ptha e rets ol indue e

ORITCTIVER: Lipon comgilemon of the course, stdent sdall e shile ts understam!
I T vlormwrin of prefirmmdaram studien
TN Acwvr Thermscaution! bngeetierds anid Clesterie drup Tndieet developemen
Y ndustrsl Messgerment st M Comanlermions
L Opesmmastun Techmuoes & Pl Mant Soslds U Toclnigues.
S il Testing. wershiamion process & packaging of dosage foema

o Prefovmaten Concepos nmﬂmpm wemctons - difTorent metheds, | 10
inetion of sy, Sability sesing.  Theunes of dispersion  sed
phamecewsecsl  Dispersion  (Fomlsion  omd  Saspension,  SMEDDS)
propemnon and alodekity Larpe and wall velveme parental - pliyuological
wnd formmedatrom conmidersban, Maoufacturing and ovalustion,
b Opesmvratoms sechmagues in Muarmaioutscal Formlation, Concege sel | 10
parameten ol optimazabon, Oplimization techniqees in pharmaceutical
formduiion s proveswmg. Sutistca) design, Resporse surface method,
| Comonr dosigns, § acvonal designs and application an formulatios
Vidldsnoo  soodicuce 10 Phamuccioesl Validaton, Scope & meens of | )
Volsdavon, Validation and calibanom of Master plan, ICH & WIIO
podeimos for cahbration ond validetion of cquipments. Validation of
Cspentic dosage toem, Types of valdatkm Government  repslation,
| Manutaciuneg Process Model, Uim& W & PQ. ol Geilities
3 oGMP & ledduatrisd Massaige: by and policics ol vurent good | 10
| manafscturing pesctices, layout of wn.unp. wervices, equipments and their
| mintenance Production eanagenwen: Production ongeszaticn, . materials
' managemment, handling and transpoctation, inventory managomest and
| camtrol. production and planning comrul, Sales fervcasting. bodget and
| cost conmrol, ndusirial aad persoaal relaicaship, Concepe of Toul Qualny
|
| Comgressson and compaction: Physics of tablel compressicon, compression. | 10
\ comsolidation. effect of fricticn. disanbution of forces, compactyos profiles.
Solubiity

| w~ '\- C—q comten Total My

"

[ smcy of comsobsdation paramelers; Dilfusion parsmeiery., . Dissolition | 10
paramenery aed Mhanmacekinetic parameten, Hocked plocs, Sinilanty factors
~ 2 and 11, Higishi s Peppas plot, Liscarity Concept of signficance.
Standed devistivn , Chi sgquare test, students T-test . ANOVA 1est
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GUIARAT TECHNOLOGICAL UNIVERSITY
M. Pharm
PHARMACTELTICS
SEMESTER:

Subviect Neme: KEGULATORY AFTAIRS
Subject Code: MIMLDATY

SOOPEL Course dosgsed U impurt sdvaned breowlodge snd sl seguiredt 1o lom e simcegd of
gorern dnig and ihew developement, varwus regudatoey filings o different ovantries, $ilFeren pluses of
Chmmnl triahe sk sibrr g regulatoty dovumanis | Gling process of IND, NDA und ANDA

ORIECTIVES Upon completin of the course, student shull be ahile to understand

The Concrpls af svnvwasor and pertenc dmgs, drug develipment prooess

The Regolatory gusdance's and guidelines for (il ing seul sppreval Provess

Pueparaion of Diossiers sl thew subimisslon o cegulatory agencies in diffeson coumeios
ot approvad regalatony requircienns for sctves and deug peroducty

Submission of global docoments in CTDV «CTO formats

Climecal trishy roquiremenss for approsaby for comdussing clinical trals

Pharmacen iplence aml process of swonitocing s elinical trals

| Courve comtent Toesl Hry
2 Documentation s Muarsmaceutical exdusiry, Masoer foomels recond, | 13
DME (Deug Master File), distribubion reconds, Gemene drugs prodect
development lnoroduction | Hatch- Wavman sct and amendments, CFRt
[CODE OF FEDERAL REGULATION) drug product perfommasse, in-
vitrs, ANTIA regulatony appeoval process, NDA approval process, BE
s aug pm».-u agscaanoth, I —vive, wals o process appenval
ch rheting surverllosce, outsourcing BA and BE o CRO,
b. Reguhm ruparmcm foe geoduct spproval: APL baclogics, novel,
therapaes obtaining NDA, ANDA for geseric drups ways snd mesax of
US repistration for
CMC, post approval regulatory affairs. Regulation for combinstion | IS
Prodects sad modscal devices CTD and ECTD fonuat, mdustry and FDA
Laison. ICH - Guedelines of ICH-Q. § E, M, Regulmoey requirements of
EL. MHRA, TGA and ROW countnes
3. Now climicul dug development: Ghebal submission af IND, NDA, | 15
ARDA. Investigatucn of medicinal products dossier, dossier (IMPD) and
mvestigaror brochare (1B)
a. L1imnl trinks: Developing clinical winl protocods Instituticnal review | 15
independemt  cthics  oooveimnee Formulation and  wikeng

_'.1,5 TR P L L
s

"

pm:mu mforaved Cormsent § and proced, HIPAA- sew,
| requireee ln clinical nudy process, mmigﬂm safery
| osonitoning n chmal trials
REFERENCES:

|. Gemris Drg Product Development, 3odid Oral Dosape forms, Loom Sharget and
IsaderK sufcr Maecel Dekker sonies, Vol 143
2. The Pharmaceuncal Regulaery Procoss. Second Edstion Editod by Irs R. Berry sod Robent

P Maetin, Drugs and the Pharmaceuncal Sciences.Vol 185, Informa Health care Pablishers,
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GUIARAT TECHNOLOGICAL UNIVERSITY
M Pharm
PHARMACELTICS
SEMESTERY

Sabgert Numme: FARMACIUTICS MRACTROAS
Saddert {wite MAPRLINY

Lt ol Prsemonh

FARY A
\

N R————— L T LA L ipmewphoromeler
Sirmlianocan  stmumon  of  mulh  comgweenl  (uiimiving forenlations by UV
sprctegte ey

1 apertmeses based o 1L

V apenioers beecd on Uas { Tromatography

Eatimarion of rivoMavin quenene sulphate by fuermmetry

Fotemation 0l ssdiam potass im by Mlase photometry

PR

PART &
| T periems Tnsviteo dissatunion profile of CR: SR marketod formulation
Formmulston and evalustsos of sustained release mat tabless
Formulanon and evalustion wimoncally controlied DDS
Prepersson snd evahotion of Flosting D‘I)S-to&o‘miallyhhndbm
Formlatson and cvalustion of Meco sdbiesive tablets.
Formulation and exaluaton of trans dermal patches
To curry ot preformulanon studies of ablete.
To wady the effect of comprossnal force on tablets dismtegration Time.
To sty Mictomenitic propertics of powders and granulation
10 Toseudy the eftiect of pancle size on dssselution of a tabiet,
11 Tostudy the effect of dmders o dissobuson of a tablet
12 To plot ockal phot, Higuchs and pappas plot and dotermmine similarity faciors.
13 TeMmMyWMMmMWlm
14 To prepare snd evaluae sclfamicro emuliifying drug defivery system (SMEDDS)
15 To perform calibeatian study of dissolution test apjaralus.
1% To caloulate standard deviation; perfoem Chi square 1est, stwdents Tolest and ANOVA test
for given dets
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spectrophoneics
Flame emvission spoctroscopy sl Atemic alwarptlon spoctroscopy
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NMR spectroncopy: Quantum meriens md thar role i NMR, Principle, 1
Imstramestaiion, Sohent requiremest in NMR, Relasation process, NMR
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shifl. SpinSpin cospling. Coupling constane, Nuclear magnete double

b
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dilfracton methods, Bragg's law, Rotating cryssal sechnique, X ray powder
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Ojevtine Upum comgrivtion of us vomrse 1o viaders stald be able s

Understand 1he COMP mapeerts in o phanmeceutical imhustry
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Yo wunderstand the responsiniition of QA & OC departmmis
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1 inmodieion w Quabity, Evelmon of Quality, Delfintion of Quality, [§i
Dvmensiom of Quality Qualiay as & Stiutegic Docision; Mennmg of srrtegy
and ststegic quality masagement, mvsson and vivkot sbtements, gualily
pobicy, Quality objectin ox, strategic plamming asd inmplementintion, MeK insey
\ *s model, Competitrve analysis, Manapernent coenimest & qualsy

Cosomer Focus: Meanimg of consomer s customesr focus, Clons fication of

costomers, Customer  focus, Cuntoores  peroeplion of quality, Factoes
}a"wtm. 1o gribon, Custormer tequiremonts. Mogting custormer

needs  and upaanmm Customer uthfxuon and Customer delight,
| Handling customer complasts, Undontanding cusiome: behavior, cencept
of imornal and extsermal custumees, Case sudies Cost ol Quality: Cost of
| qualits, Casegories of cent of Quality, Models af cost of' quality, Optimising

L cesty, Preventing cont of quality.

(2 | Pharmscoutical quality Manmgement: Basics of Quality Managoment, Tot 12
Quality Masagement (TQM), Principles of Sty sigma. 150 90012008,
G001 2015, 150 14001:2004, Pharmaceutical Quality Maragement - [CH
| Q10 Knowlodye managemen, Qualay Mewies, Operational Excelleace and
Quality Managesent Review. OSHAS gndelines. NABL cortification aml
sccredianion, CFR-21 pan 1|, WHO-GMI® regusements,

3 Six System Inspocton model Quabey Maragemeni s, Production 12
| system. Facilay and Equipment system, Laborutary control syssem, Mawenals
qsum. Packaging and labslisg mkm Concept of self inspection. Qualily

woeme Clange Mamagement! Change control.  Deviations, O of
Specificstions (OOSJ. Out of Trond (O(m Cuomplains - evaluation sad
handling. Investigation und determinacion of rost cause, Corrective &
Preventive Astions (CAPA), Returss and Recalls, Vendor Qualificatson,
Assusl Product Revews, Basch Roview snd Buch Release. Concept of
| IPQC. area chearance) Lime sleanince.
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SHbect Ui MOATHYY
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- e -

L Courve Contents Total Hrs
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‘ Quataty Avsurawe, Good Laboratocy Practice, GMP, Overview ol 1CH
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| Good Labormoty Prasctwes: Scape of GLP, Detinitions, Quality assuranes
s, prosevol See conduct of scm clinical Seabmp, control om maeomal hossc,
repoct prepasation and docsventation. CPCSEA guidelises,

|3 COMP pudelines according 1 sehatule M, USFDA (inclusive of CDER and 12
CUBER) Phammaceutiest dpection Coenetion(PIC), WHO md EMEA

covering: Organization and pessonned respoessibilities, waining, hygsene and

| persocal rocords, drug industry Jocation, design, coastruciion and plomt iy
L eut, meintenacse.  saniation. environmeasal coamol.  utibics  and

[ | mminterance of serile ancas. comtrol of comtnmimation and  Good

! WM Practice.

© Ansdysis of raw maserioly, Tnished products. packaging molesials, in peocess 1

| quality centrol (IPQC), Developing spexification (ICH Q6 ead Q3 ), purchase
| speoifications and mainienance of soees fof mew

‘ In process quality control and finisiied products quality oestrol for following

Sosage forms im Pharma industry sccurding %o Indigs, US and Bricish

rharmacoposios:  ablety, capoulen,  oinimsels,  PPOsilones,  crams,

perenfcraly, optulmse and  surgikal prodocts  (Hlow 10 refer

pharmicopotias) -

3 Documentation (n phansaceuticdl indastiry: Throe tier dicumentation, 12

Felicy, Procedares and Work imstructions, snd secteds (Formats), Basic

principles: How %0 maintmn, retenfion s retrseval etc. Standand operiling

proccdures (Hom o write), Masier Baich Record. Bach Manufacturing
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| Rovond. (reality malit phan and repets. Specifieaon and tet procedures,
ivoincols and ngons  Ditriation secnnls Edearonio data handling.
| Concepts of coalimThod and wscomriod docnents. Srbvis s doeuments
| o seguimens IIMPS, w Comenn Teehaiesl Docanent and Elestoms
| @ omtmon Tochnies) Docummeention (CTD, 6CTON Comeept wf regulsond and
an regulered maekets,
Mamlsctumiog  operanions smi coeimie  Saniatis  of  nanufisceriiog 12
PHEaes, - A ST COPMITI AR [IVeetsing of (ntermedates and
Wk prodints, prckageng perstinns, IPQC, retonse of Mereshed prosbat,
| process devaations, e o c«w.mhmmmmblm.
Grug proshuct imepectss. expiey date ealcilation, caberlnm of yielis,
| prdustion recont wvsew, change cumied, denie PO, AP process
| conmel, paokaging. repoocrwimg. salvaging, faslling of wasie il wrap
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| New Deage Application (INDY, New Drug Application (NDA ), Abbreviateld
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sncma, Touss facing modern drug packaging, Selection and evalsation of
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Srmpr Tho sedsirs deuts e vy mdweeed waatvrcst mareentl oehngees fe ahentifeation
v mmtive ol guaent By gt o Arage  destrmmaty Acah e NMR Vbese spectromeeter TR
L DS

(Whjrrthven | v Commplieesom of s coumse the enmbent shonlid be phle 1o
1 Ohemmcah and §F acipmemes
I The stwlywis of varicus drugs i maghe md combinstion dosage forms
Y Theovenesl and pencticel shills of the instruments

S Ne Conrse Contents Total Hes
! TV Viibie spectroscapy: Inttoduchion. Theary, Laws, Instrumentstion "

wacuted with UV - Visible spectroscopy. Choice of solvents and solvent
offect and Apphications of UVVisible Spectroscopy
R spectroscopy:  Theory, Modes of Molecular vibrations, Sample
nndiing. Instramentation of Dispersive and Fourier - Transform IR
Spoctrommeter, Factors affecting vibrational frequencies and Applications of
IR xpoctroscopy

Spectrofiourimetry.  Theory  of  Fluorescence, Factors  affecting

fleorescence, Quenchers, Instrumentation and Applications of fluorescence

spocrraphatometer

Flame emission spectroscopy and Atomic absorption spectroscopy:

Prnciple, Instrumentation, Interferences and Applications

2 NMR spectroscopy: Quantum numbers and their tole in NMR, Principle, 10
Instrumentation, Solvent requirement in NMR, Relaxation process, NMR
signals i various compounds Chemical shift, Factors influencing chemical
shifl. Spen-Spin coupling, Coupling constant, Nuclear magnetic double
resomance, Boef outline of prnciples of FT-NMR and 13C NMR.
Apphcations of NMR spectroscopy

3 Mass Spectroscopy: Prnciple, Theory, Instrumentation of Mass 10

. Dafferent types of tonization like electron impact, chemical,

field, FAB and MALDI, APCI, ESI, APPI Analyzers of Quadrupole and

Tume of Flight, Mass fragmentation and its rules, Meta stable ions, Isotopic
snd Applications of Mass Spectroscopy

4 Chromatography- Prnciple, apparatus, instrumentation, chromatographic I
parameters, factors afTecting resolution and applications of the following:

#) Paper chromatography b) Thin Layer chromatography ¢) lon exchange
chromatography d) Column chromatography ¢) Gas chromatography 1)
High Performance Liguid chromatography g) Affini

£ & Llectrophoresis: Principle, lnstrumentation, Working conditions, factors 9
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1) Paper electrophoresis b) Gel electrophoresis ¢) Capillary electrophoresis
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focusing
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andd power compensation anddesigns) working, lon selective Lleetrodes and

Application of potentiometry.
Thermal — Analysivi  Polymer  behavior,  factors  affecting  and

| anstrvmmensation, and waorking, applicatsen of TGA

l 6 | Potentiometry Principle, thermal transitions and irstrumentation (eat fux 9
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6 Quantitative Analysis of Drugs i Pharmaceutical formulation - P D Sethi, ¥ Edition, CBS
Publishers, New Delhi, 1997,

7. Pharmaceutical Analysis- Modern methods — Purt B - J W Munson, Volume 11, Marcel

Dekker Series
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GUJARAT TECHNOLOGICAL UNIVERSITY
M 1harm
Pharmacology
SEMESTER |

Sobject Name: ADVANCER PN ARMACOLOGY A
Subject Code: ML

Scope: The sovect (s designed 10 strongihen the banie knmwladge in the lield of pharmncology uld 1oy (mapart
recent advances in the dnigs wsed foe the treatment of VA diseuses. I adidition, this subject helps the
stodents 10 undorstand the concepls of drug aciwn ainit mechanian involved

Objectives Upon completion of this couse the stsdent should be able to
I Discuss the pathophysiology and pharmacotherapy of certain discoses
3 Expluim the mochanssa of drig actions it cellutar amd mwolecular level
T Understand the sdverse effects. contraindications and clinical uses of drugs used in treatment of

diseaece
B Course Cantents Total Hry
No
1 General Pharmacolopy 12
s PMharmacokinetes: The dynamics of drug  absorplion, distribution,
| botransformation and climination,  Concepls of linear and non-lincar
| compartment models, Significance of Protein binding.
b Pharmacodynamics: Mechanism of drug sction and the relationship
between drug concentration and effect. Recoptoss, structural and functional
families of receplors, quantitation of drug receptors interucton and clicited
| - effecss.
2 Neurotransmission 12
1 Genernl aspects and steps involved in neurotruasmassion.
9. Neurchumora! iransemission in autonomic nervous system (Detuiled stidy

¢. Neurobumoral transmission in central nervous system (Detailed study
abaut neurotrangnitters- histamine, seratonin, dopamine, GABA, glutamate
and glycine]

‘ d. Non adrenergic non cholinergic transmission (NANC). Cotransmission
Systemic Pharmacology

’ A detailed study on pathophysiology of discases, mechanism of action,

‘ sbous neurowansmitters- Adrenaline and Acetyl choline),

phammacology and toxicology of existing as well as novel drugs used in the
following systems

\ - Autonomic Pharmacology

Parasympathomimetics and lytics, sympathomimetics and Iytics, agems
uffecting neurcmuscular junction

3 Central nervous system Pharmacology 12
General and local anesthetics

Sedatives und hypnotics, drugs used 1o treat anxicty,

Depression, psychosis, mania, cpilepsy, neurodegencrative discases,
Nareotic and non-narcotic analgesics

4 Cardiovascular Pharmacology 8 12 ‘

ROFEL
ahel G Bikakhia Sollege of Pharmacy
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A T Autocoid ﬂnrm-colo.u_v' o 12

Diuretics. antibyperiensives, antischemics, anty arrhythmees, drigs for heart
foilire  and  hypedlipidemia,  Hematinios, coagulants . anticoagulonts,

Ihe physiologeal and pathological role of Histamine, Serotonin, Kinins
Prostaglandine. Oprow) amtoconds. Pharmacology of antihistamines, SHT
L amagonistsS

REFERENCEN:

|
2

:—o—;ﬂxﬂ?'a_bbo

re

The Pharmacologrcal Basis of Therapentics, Goodman and Gillman's

Principles of Pharmacology. The Pathophysiologic basis of drug Therapy by David E Golan,
Armen H, Tashitan Jr, Ehein JAmstong, Apnl W, Armstrong, Wollers, Kluwer-Lippincott
Williams & Wilkins Poblishers.

Basic and Clinical Pharmacology by B.G Katzung

Hand book of Clinieal Pharmacokinetics by Gibaldi and Prescott.

Applied tiopharmaceatics and Pharmacokinetics by Leon Shaegel and Andrew B.C. Y,

Ciraham Smith. Oxfoed textbook of Clinical Pharmacology.

Avery Deug Treatment

Dipiro Pharmacology, Pathophysiological approach

Green Pathophysiology for Pharmacists,

- Robbins & Cortan Pathologic Basis of Discase, 9th Ed. (Robbins Pathology)
- A Complete Textbook of Medical Pharmacology by Dy, S.K Srivastava published by APC Avichal

Publishing Campany

- KD Tripathi, Essentials of Medical Pharmacology.

13, Modern Pharmacology with Clinical Applications, Craig Charles R. & Stitze] Robent E., Lippincot

14,

Publishers,
Clinscul Pharmacokinetics & Pharmacodynamics - Concepts and Applications ~ Malcolm Rowland
and Thomas N Tozer, Walters Kluwer, Lippincott Williams & Wilkins Publishers.

- Applied biopharmaceutics and Pharmacokinetics, Pharmacodynamics and Drug metabolism for

industesal scientists,

. Modem Pharmacology, Craig CR. & Stitzel RE, Little Brown & Compaay,

L4
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GUIARAT TECHNOLOGIC AL ENIVERSITY
P

Mharmscobogy
SEMIESTIER )

Subrer S PRARM ACOR O0IC AL AVD TONR UL OGN A1 SCREFNING WETHODS
Soilgect Cuite: NI 100

e Thi oxdunc n Aeeigned v e e bmea Sevige o pere el evshation of drage i secemt
PR TTrITE hmia oh i g Bra oy wd Ars chopemems The paberct croneent Solme e ciufene
1 rreriand e e emaacc o ewraey amemab w pve e gundetines Sawe Bnew fedge Af rarens
5 watse and 18 cove pearlvicnl e aheatioe procenes

CMerttens | ine rommphreion o tha coneae the tndess dhowld be shie 1o
| Ageemiee e rgniteten wmd cihics! teguermest fee the aadge of erperimentsl svimal
T Diewerih the vursens ity usedd i the drog drecuvery process and good beberstery prachces
w rmistrmance nnd Semdlmg of crperrmental Anrmak
L Demcrite the varss rewer sroemeag mothods imvelved o the drug discovery process
& Apomecine and corvelate the prociines! data 10 humans

| w4 emtents : Total My

Usharsten Amimak 12

Comman lahoewiony animals: Desenption, handiing and spplications of

Gefferent wpocios and strasm of aninwh

Transgenc  swmale  Production,  maintenance  and

Amosthowia and cuthanava of expenmental ammals. Mamtenance and

beoeding of lbaborwtory smimals. CPCSEA  guidelines 10 conduct

rEponments on snireals

Goad lbotutory practice

 Bicssay Princple. scope and limitations and methods

2 Prechinicnl screening of new substances for the pharmacological | 12
activity msing in vive, in vitro, and other possible animal alternative
- modoh

Genoral  principles  of  preclinical  scroening, CNS - Pharmacology:

| betuvioral and muscle co ordination, CNS stimulants and depeessants,

smoclyvtics,  amti-psychotics, anti cpileptics and nootropics. Drugs for

newrodegencrative discases like Parkinsonism, Alzheimers and multiple

scleronia. Drugs acting on Autonomic Nervous System

Preclinical screening of new substances for the pharmacelogical | 12

~activity using in vivo, in vitro, and other possible animal alternative
l.-‘ﬁ.

| - Respratory  Pharmacology: anti-asthmatics, drugs for COPD and anti
allerpes Reproductive Mharmacology:  Aphrodisiacs and mnfmil‘ny
;qnn Anulgesics,  antunflammatory  and  antipyretic

Gastromtesting! drugs: anti ulcer, MMLmdg_m_ulndhmm

4 Proclinical screening of new substances for the pharmacelogical | 12

w M“hﬂvqhmmuuulupﬂbleuhdm

Cuimucd- Pharmacology:  antihypertensives,  antiarrythmacs,
md mmgmmammwm

disonders like ants-diabetic, antidyslipidemic agents. Anti cancer agents.
Hepstaprotective scresning methods g%i\!

P
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Preclinieal screening of new substances for the pharmacologieal 12
activity wing In vive, in vitre, and other possible animal alternative
models

Fomrmmomodu sors, Tnvmnosuppeessants and immanostimulants General
principles  of immunoassay  heoretical  basis and  optimization  of
Mamunoassay, heterogeneous and homogenous immunoassay systems.
Immmoassay  methods  evaluntion, profocol  outling, objectives  and
preparstion Immunosssay for digoxin und inmlin Limitations of snimal
eaperimentation and altemate animal experiments. Extapolation of in vitro
| data o prochinical and preclinical to humans

REFERENCES.

I

- —— W
oo-o

Mrological sandardization by 11 Bum DJ. Finney and LG Goodwin

Screening methods in Phanmacology by Robert Turmer, A

Evaluation of drugs activitses by Laurence aind Bachrsch

Methods in Pharmacology by Amolt Schwartz.

Fundamentals of experimental Pharmacology by M N Ghosh

Pharmacological experment oo intact preparations by Churchill Livingstone

Drug discovery and Evaluation by Vogel H G,

Experimental Pharmacology by R.K Goyal,

Prechimenl evaluason of vew drags by S K. Gua

Handbook of Experimental Pharmacology, SK.Kulkami

Practical Pharmacology and Clinseal Pharmacy, SK Kulkaeni, Jrd Edition.

David R.Gross, Animal Models in Cardiovascular Research, 2nd Edition, Kluwer Academic
Publishers, London, UK,

Screening Methods in Phamacology, Robert A Tumner,

Rodents for Pharmacological Experiments, Dr. Tapan Kumar chattegjee.

Practical Manual of Experimental and Clinical Pharmacology by Bikash Medhi {Author), Ajay
Prakash (Author)
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GUJARAT TEC HNOLOGICAL UNIVERSITY
M. Pharm
Pharmacology
SEMESTER! ]
Subject Name: CELLULARAND MOLECULAR PHARM ACOLOGY

Subject Code: ML 104

s 4 fundsmenial Anowledge on the srvciure and functions of celhulm
sersiand the intetaction of (hese components with drugs. This i formation
¢ knawlesdge in drug discovery process

Scopes The sulyect impe
componcrts and help to une
will further help the viuden 1o apply th

complotion of thia course the student shoulid be able to
grval (rAndcIon PrOCEsses

pathways aiYected by drogs
of molecular pharmacology and hiomarkers in drug discavery

Objectives. Upn
1. Eapliin the receptar i
3. Explain the moleculaw
3, Agprociate the applicability
process
& Demoastrate molecular brology technigues as applicable for pharmacalogy
o T Course Contents Total Hry

- Ne [
12

Gl bty
Structure and functions of cell and its organclics, Genome orghmzation,
Gene expression and it regulation, importance of siIRNA and micro RNA,

gone mapping and gene sequencing
Cell eyches amwd 1S regulation
Cell death- cvents, regulators, mtrinsic and extrinsic pathways of
APOPEasES
Necrosis and autophagy.

12

Cell signaling
Intesccllutar and intracellular  signaling pathways. Classification of

receptor family and molecular struclure ligand gated ion channels: G-
prodein coupled receplors, tyrosine kinase receptors and nuclear receplors.
Secondary messengers: cyelie AMP, cyclic GMP, calcium ion, inositol 1,
4, Setrisphosphate, (1P3), NO, and diacylglycerol,

Detailed study of following intracellular signaling pathways: cy<lic AMP
signaling pathway, mitogen-activated protein kinase { MAPK) signaling,
Janus kinase (JAK Vsignal transducer and setivator of transeription (STAT)
signaling pathway.

'3 Principles and applications of genomic and proteomic tools

DNA electropboresis, PCR (reverse transcription and real time), Gene
sequencing. micre amay technique. SDS page, ELISA and westemn bloting,
Recombinant DNA techrology and geae therapy Basie principles of
recambinant DNA technology-Restriction enzymes, various types of
vectors. Applications of recombinant DNA technology.

Gene therapy- Various types ol gene transfor techniques, clinical

applications and recent advonces in gene therapy.
12

4 Pharmacogenomics:

Gene mapping and cloning of disease gene. Genetic variation and its role
in bealth’ pharnmnacology Polymorphisms affecting drug metabolism
Genetic variation in drug transporters Genetic variation in G protein

coupled receptors  Applications of protecomics science: Genomics,
UL genomics & ”4

LE]

proteomics. melabolomics, functionomics,

| Immunotherapeutics
PRINCIPAL

ROFEL
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Types  of  immunotherapeutics, humanisstion  antibody  therapy,
Immunetherapentics in clinieal pragtice

a Cell culture technigues 12
Basic equipments wed in coll culture lab. Cell culture media, varous types
of cell culrure, general procedure for cell gullures: 1solation of celks,
- subculture, cryopreservition, characterzation of cells and their application
Frnciplos andd applications of cell viability assays, glucose uptake assay,
Calesm nux assays Principles and applications of flow cytometry

b. Biosimlars

REFERENCES:

4

-

e e

The Cell, A Molecular Approach, Geolliey M Cooper.

Pharmacogenomics: The Search for Individualized Therapics. Edited by J. Licinio and M -L.
Wong

Handbook of Cell Signaling (Second Edition) Edited by Ralph A. ¢t .al

Motecular Pharmacology: From DNA to Drug Discovery. John Dickenson et.al

Basie Cell Culture protocols by Cheril D.Helgason and Cindy L Miller

Rasic Cell Culture (Practical Approach ) by 1. M. Davis (Editor)

Animal Cell Culture: A Practical Approach by John R, Masters (Fditor)

Current poratocols in molecular biology vol 110 V1 edited by Frederick M.Ausuvel et la.
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GUIARAT TECHNOLOGICAL UNIVERSITY
M Pharm
Pharmacology
SEMESTER )

Sohgect Name: Phacmacntngs Practiest )
Subjert Code: ML 10eP

e ol Prmetienin
FARY A

!

-

- A b e

Arnlyany of pharmacapoeinl componnds and thew farrlations by UV Vis spectrophotometer
Similianecus extemation of muit component cordaiwing formulations by UV

APCCEER MY

Exprorimenns dased on 1L

Expertments daoed on G Cheomstography

Ewttnanion of sboflavin'guinine sulphate by Muorimetry

Fatrmatson of sodvm potassium by fame photometry

PART N
!bmdlm of Inhoratory ammals

C R AR W R N e

10,

12

13

12

5

s

17.
8.
15,
20,

3.

Vanoms rootes of drug adnvnistration,

Techmgues of Bood sampling, anesthesia and euthanasia of experimental animals.
Fanctional obwervation battery tests (modified frwin test)

Evaluation of ONS stmulant, depeessant, anxiogenics and anxiolytic, anticonvulsant activity.
Evalustion of snalgesic, anti-inflammatory, local anesthetic, mydriatic and miotic activity.
Evaluation of diurctic activity

Evaluanon of antiuleer activity by pylorus ligation method,

Oral glovose rolerance test,

Isolatson and wdentification of DNA from various sources (Bacteria, Cauliflower, onion, CGoat
hiver)

Esolation of RNA from yeast

Esumanon of proteins by Braford/Lowry s in biological samples.

Estmation of RNADNA by UV Speciroscopy

Gene amplification by PCR.

Protein quantification Western Bloning.

Enxyme based in-vitro assays (MPO, AChEs, a amylase, « glucosidasc).

Cell viability assavs (MTT/Trypan blue/SRE).

DNA fragmentation assay by agarose gel clecirophoresis.

DNA damage study by Comet assay.

Apoptosis determination by fluorescent imaging studies.

Pharmacokinetic studies and data analysis of drugs given by different rouses of administration
using softwarcs

. Enzyme inhibition and induction activity
22 Extraction of drug from vanous biological samples and estimation of drugs in biological

flusdy using different analytical techniques (UV) ;
Extaction of drug from vanous biological samples and estimation of drugs in biological
fluids wsing different analytical techniques (HPLC)

REFERENCES
1 CPCSEA, OECD, ICH, USFDA, Schedule Y, EPA guidelines, M
2 Fundamentals of experimental Pharmacology by M.N.Ghosh Rmrp.—-—"
3 Handbook of Experimental Pharmacology by §.K. Kulkami, P AL
4 Drug discovery and Evaluation by Vogel H.G. ROFEL
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Spectrometnie Identification of Orgamic compounds - Robert M Silverstein,

Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler, Timothy A Nieman, |
Vogel's Text book of quantitative chemical analysis - JefTery, Basset, Mendham, Denney, |
Basic Cell Culture protocals by Cheril D. Helgason and Cindy L Miile

Basic Cell Cultere (Practical Approach ) by J. M. Davis (Editor)

0. Animal Cell Cultare: A Practical Approach by John R, Masters (Edilor)

I Practical Mamual of Experimental and Clinical Pharmacology by Bikash Medhi( Author), Ajsy

Prakash (Author) Jaypee brothers® medical publishers Pyve. Lad

-4 A

——

——

N

."_-—_"
PRI
RDFEr NCIPAL

Shei G M. Bitrkdia Collogz of Pharmagy

A,




&wgw University

TEACHNG SOMEVE / DETAR SYALLBUS

o« . teategs ey W

e m S -y Ve

. —— s g | S ——— - — — . - —— W i 3 —

.

- - -

K. T i

- ® .-

melpnprana §-

= [SELEI=RE]

9-“n!~~r;—;;-'---'~—- R TR
£ NPV T R S S S - OOO‘Q oboon
B OSMERET  TE e D S S S — -.— 00.;0 0~.0.
I e e — ‘h-n- £ 0'0‘0 laOO.
I '-- ; [ | .OT.".- . 'o'f-'nm
oA W wen s——— d ’-- | -oloio. . ;o'o'.d'o'c.

. P

CUTGM Bama Cetmga ot Prunnacy




GUIARAT TECHNOLOGICAL UNIVERSITY
M. Pharm
Pharmaceutics (20)
SEMESTER N

Subject Name: Moleouls Pharmaceutios Nano Tech and Tatgeted DDS) |
Subject Code: MPHIONY ‘
i

Seape: This courne 1 designed to impart knowledge on the aren of advances in novel drug defivery
Vesiens

Objectives: Upon completion of the course student shall be able 10 understand

The vanous wmhsfadcvdmalofmm delivery systems,
‘l’hmfbrnl«cmof m-mfammmmdm
mfmmmmudc\whumofnml

-

delivery system

Sr. | Topi He |
‘ Targeted  Drug Delivery  Systems:  Coacepts, Events  and biclogical process | 12 "
imvolved in dnug targeting Tumor largeting and Brain specific delivery. ;

b N Tmng Mcthods:  introduction ptepcnlnon and evaluation. Nuno Partickes & | 12

and
X | Macro Capsules / Micro Spheres: Type:. pqnnnon and evaluation, Monoclonal 1”2
Antibodies. preparation and application, Preparation und spplication of Niosomes,
Agquasomes, Phyotosomes, Electrosomes
4 Pdmy Drug Delivery Systems : A«oeok. ‘propellents, ConsainersTypes, | 12
andevaluation, Nasal Route
Dehmymfmm\i_ﬂ__mdgnlm

5. Nuclere acid based therapeutic delivery system : Gene therapy, introduction (ex-vivo | 12
& in-vivo gene therapy) Potential target discases for genctherupy (inherited disorder
andeancer). Gene expression systems (viral andnoaviral genctransfer), Llpuomlpe
ddmrymm Biodistribution and Pharmacokinetics. knowledge of therapeutic

ul offuture
REFVERENCES:

1. Y W. Chien, Novel Drug Delivery Systems, 2nd edition, revised and expandedMarcel
Dekicer Ine NewYork, 1992

2 SPVyss and  RKXhae, Cootrollked Drug Delivery =« concepts and
sdvances, VallabhPrakashan New Delbi Firstedition 2002 .

3 NK  Jan, Cootrolled and Novel Drug Delivery, CBS Publishes &
Distributors, NewDelhi Firstedition 1997 (reprmnt in2001), 5 b
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GUIARAT TECHNOLOGICAL UNIVERSITY
M Pharm
Pharmaceutics (20)
SEMESTER NI

Subject Name: Advanced Fiopharmacention & Pharmascokmerion
Subject Conbe. MPH20Y

Seoper This course i denigned 1o impart knowledge and skills nocessary lor dowe caloulations, dose
adjustments wmd o apply boopbarmaceatics theories in practical probilem solving Basic theoretical

dispusasons of

sudents” o clanty the convems,

Objectives: Upon completion of the course stident shall be able to understand

|
3
.

3
a

4

The basae conoepts in biopharmaceutics amd pharmacokinetics

The wse raw data and derive the pharmacokinetic models and parameters the bess describe the

rocess of drug absorption, distnbution, metabolsam and elimination.

be crtical evaluation of biopharmaceatic studies involving drug product equivaiency,
he design and evaluation of dosage regimens of the drugs using pharmacokinetic and
hiopharmaceutsc parameters,

The potential clinical pharmacokinetsc prohlems and application of hasics of pharmacokinetic

e principdes of opharmmcentics o pharmucokinetios are provided to help the

' Topic

Hr

- Drug Absorpiton from the Gastrointestinal Tract: Gastrointestnal tract, Mechanism of
- drug absorption, Factors affecting drug absorption, pH-partition theory of drug
| ubsorption. Foemulation and physicochemical factors: Dissolution rate, Dissolution
| process, Noyes-Whitney equation and drug dissolution, Factors affecting the
| dissolution rate. Gustrointestinal absorption: role of the dosage form: Solation (elixir,
- syrup and solution) a5 a dosage form Suspension as- o dosage form, Capsule as &
iéougc form, Tablet as a dosage form Dissolution metheds [Formulation and
| processing factors, Correlation of in vivo data with in vitro dissolution daw. Transpon
| model: Permeability-Solubility-Charge State and the pH Partition Hypothesis,
Properties of the Gastrointestmal Tract (GIT), pH Microclimate Intracellular pH
Environment, Tight-Junction C CX.

12

Biopharmaceutic considerations in drug product design and In Vitro Drug Product

Performance: Introduction, biophsrmaceutic factors affecting drug bicavailability,
rate<himiting steps in - drug absorption, physicochemical anture of the drug formulation
factors affecting drug preduct pecformance, in vitro: dissolution and drug release
testing, compendial methods of dissolution, alternative methods of dissolution testing,
meeting dissolution requirements, problems of vanable control in dissolution testing
performance of drug products. In vitro-in vivo correlation, dissolution profile
comparisons, drsg product siability, coasiderations in the design of a drag product.

J‘

12

Pharmacokinetics: Basic considerutions, pharmocokinetic models, compartment
modeling: one compartment model- IV bolus, IV infusion, extra-vascular. Multi
| compartment model: two compartment - moclel Ity brief, non-linear pharmacokinetics;
| cause of non-lineanity, Michaelis - Menten equation, cstimation of kmax and vmax.
- Drug intersctions: introduction, 1l effect of protein binding internctions, the effect of
l tssue-binding interactions, cytochrome p450-based drug interactions, drug interactions
 linked to ransporters

12

ROFEL
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T Tooug Product Perfoemance. In Vivo: Mionvaiisbriity snd Broequrvalence drog prodet | 12

L

—4

‘ 1 apediconon ol Mharmecok metros Modified Relesse Drug Produets, ’fw Deug | 12

prones =y

mm.mdm.-mmmmmmm
| methode oo poseening ey wilabnbity Mregur alence smbes, devign ami evalustion of
| eeguivalencr dindies. study Sevig crmveener emdy dessgne. evahuaton of (he date.
| nogaivalence exmtngthe vindy serbmmessson and dnrg revien process '
| cluwsificumin system methedn  Permeshility  In-vitre, m.sitn sl Invivo methods
| e etdogicn (il drag produoce) chimreal sgificance of Bioequivaience
| indies. specin) oomeerns in onvailaiiiny e Meequivalence studies, generic

SAERBOs

Doltvesy Systems mnd Dsechnologsoal Products Introduction o Pharmacokinetics
and pharmecodynmmie drag mieractinas. Pharmacokinetses and phatmacodynarmcs of
bistechnology  drags  Introduction, Proteins andpeptides, Monoclonal antibodies,
Ofiypemmscieotidos, Vacemnes () ymrrrnotherapy ), Genetherapies

REFERENCES:

L3

L

Bionharmacostics and  Clinkesl  Mamwookinetios by Milo  Gibaldi,  4th
aditom Mhilaiciphia L eaandFebager, 1991
Biophwemaccutics and  Pharmacokstietics, A Troatise, D M. Brahmankar andd Sumil B
Jaswal Nallah Makashan, Mtampura, Dethi
Apphed Bsopharmaceunics and Pharmacokinetics by Shargel, Land
Y uABC Indedinon Connocticut AppletonCenturyCrofts, | 985
Tevihook of Briopharmaceutcs andPhanmacokinetics, Dr. Shobha Rani R, Hiremath,PrismBook
Pharmacokinenics By Miko Gibaldi and D. Pervier, 2nd edition, Marcel Dekkerlne, New York, 1 982
Current Concepes n Phasaceutical Sciences: L
Swartingh J 1L caandFobiger, Philadelphia, 1970
Clmcsl Pharmacokinetics. Concepts and Applicatioas 3rd edition by MalcolmRowland and
Thom-N Toaser, Lea and Febiger, Philadelphan, 1995
Dissolunon, Biwavailability  and  Bioequivalence,  Abdon.  HM,  Mack
PeblishingCompany. Pennsylvanial 989
Huopharmaceutics and Chinical Pharmacokinetics, An Introduction, 4th edition,revised andexpande
pyRober: E Notari, Marcel Dekker Ine,New YorkandBasel.1987

1 elevantPharmacokineticsbylohn.G Wagnerand M.Pemarowski, 1st edition,
Drug Imelligence Publications, Hamilton, lllinois, 1971

Encyclopeds  of  Pharmacewtical  Technology, Vol 13, James  Swarbrick,

James G Boylan MarcelDekkerng New York, 1996
Ausic Pharmacokinetics, | & edition Sunil $ JambhekarandPhilip } Breen pharmaceuticalpress,RPS
Pubbsting, 2009

 AMsorption and  Drug Development-  Solubility,  Permeability, and  Charge

Stse Alex Avéeef, JohnWiley &Sons, Ing,2003

A

PRINCIPAL
g&‘gl& Bilakhiy Gollege of Pharmacy
vm‘




GUIARAT TECHNOLOGICAL UNIVERSITY
M Pharm
"harmwaceutios (20)
SEMESTER N

Subject Name: COMPUTER ATDED DRUG DEVELOFMENT
Sehject Code: MPFHIANY

Sempr: This course i designed 10 impan bmonbedge sndabils necessary for conputer Applicatsons i
pharmaceuteal research amd development wha want 1o undersiamd the application of compaters scross he
eotite drwp resonrch and development process. Wasic ihearetieal discussions of the principles of mare
iegratnd and cohereat vse of Compatertaad infonnation (informtics) in the drug development process are
provaded 10 help the students to clanly the concepis

Opecttves: Lipon completon of 1he course studemt shall be able 1o uncderstand

Mistory of Comguters i Phammaceutical Research and Development
Computational Modeling of Drug Drisposition

Computers in Preclinical Developiment

Optimesation Techmigques in Pharmaceutical Foermalstion
Compatees in Markol Analysis

Comypaters in Chimcal Developament

Amfical Intelligence( Al) and Robotics

Conputational Qunddynamics (CFD)

I B P

Topie Hr
& Compuiers in Pharmacoutical Research nnd Development: A General Overview: | 12

History of Computers (v Pharmaccutical Rescarch and Development.  Statistical

modeling in Pharmaceutical research anxd development: Descriptive versus Mechanistic
| Modeling, Suanstical Parameters, Estimation, Confidence Regions, Nonlinearity at the
| Optimwm, Seasitivity Analysis, Optimal Design, Population Modeling b, Quality-by-
Design In Pharmaceutical Development: Introduction, ICH Q8guideline, Regulatory
and industry views on QbD, Scientifically hased QbD-examples of application
3| Computatonal Modeling OF Drug Disposition: Introduction Modeling Techniques: | 12
Drug Absorption, Solubility, Intestinal Permeation, Drug Disinbation ,Drug Exceretion.
| Active Transport. P-gp, BCRP, Nucleoside Transporters, hPEPTI, ASBT, OCT,
L OATP.BEB-Choline Transporter
LR Computer-mded formulation development:: Concept of optimization, Optimization | 12
parameters, Factorial design, Optimization technology & Screening design. Computers
n Pharmacestical Formulation: Development of pharmacestscal emulsions, macro
emulsion drug carriers Legal Protection of lanovative Uses of Computers in R&D, The
Ethics of Computing in Pharmaceutical Research, Computers in Market analysis
4, 2 Computer-aided biopharmaceutical charactenzation: Gastrointestinal absorption | 12
simufation. Introduction, Theoretical background, Model construction, Paramcter
semsativity amalysis, Virtual trial, Fed vs. fasted state, In vitro dissolution and in vitroin
vivo  comrelation, Biowaiver considerations b, Computer  Simulations  in
Pharmacokinetics and Pharmacodynamics: Introduction, Computer Simulation: Whole
Organism, [yolated Tissves, Organs, Cell, Proteins and Genes. ¢. Computers in Clinical
Development: Clinical Data Collection and Management, Regulation of Computer

Systems
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GUIARAT TECHNOLOGICAL UNIVERSITY
M. Pharm
Pharmaceutics (20)
SEMESTER: 1)

Subjoert Name: COSMETICS AND COAMBCTUTICALS
Sobject Code: MPH204Y

Soope: Thin course i dewigned 10 impan osowtedge snd obi iy necemsary for the fundamental need for

Coumene and commioceutionl prodacts
Operthves Uipon complotion of the course studert shall e alle o understand

ey igredients used in commotics and cosmeceuticals

ey building Mocks for vanows formu latiom

Current 1echnologres m the marhet

Virrtows Uiy imgredions and danse scrence 20 develop cosmetics and cosmeceuticals

O R

efficacy

S| Tepie

Hr

1. Cowmets - Regulatory - Definition of cosmetic products as per [ndian regulation.
Indinn regulatory requirements for Iabeling of cosmetics Regulatory provisions relating
o mmpont of conmeticr.. Mubtanded and spusious conmetics, Regulatory provisions
relating % manufacture of cosmetics ~ Conditions for obtaining license, prohshition
of musufacture and sale of certain cosmetics, boan license, offences and penaltics

[}

|
l
|
Sommtific knowledge to develop conmetics and cosmeccmticals with desired Safety, stability, snd

X Cosmetes - Hiojogical aspects | Structure of skin relating to problems hike dry skin,
none, pigmentation, prickly heas, wrinkles and body odor. Structure of hair and hair
growth cycle Common problems associated with oral cavity, Cleansing and care nceds
for face, cve lids, lips, hands, feet, nuil, scalp, nveck, body and under-arm

12

i Formulation Building blocks: Building blocks for different product formulations of
cosmetics'conmecouticals. Surfactants — Classification and application. Emodllients,
rheclogical  additives:  classification and  application.  Antimscrobial used  as

| preservatives, their menits and demerits. Factors affecting microbial preservative
efficacy. Building bocks for formulation of a moisterizng cream, vanishing creanm.

| cold cream, shampoo and toothpaste. Soaps and syndetbars, Perfumes; Classification
of perfumes. Perfume ingredients listed asallergens in EU regulation

| Comtroversal ingredsents’ Parabens, formaldehyde liberators, dioxane

12

4 Deugn of cosmeceutical products: Sun protection, sunscreens dmm‘eulcn‘ and

| regulstory aspects. Addressing dry skin, acue, sun-peotestion, pigmentation, prickly
| heat, wrinkles, bodyodor., dandruft, dental cavities. bloeding gums, mouth odor and

| sessitive testh through cosmeceutical formulations

£ Heral Cosmetics - Herbal ingredients used in Hair care, skin care andoral care. Review
of guidelnes for herbal cosmetics by private bodies like cosmos with respect to
lpmemﬁvu. emollients, foaming agents, emulsifiers and rheology modifiers,
Challenges in formulating herbal cosmetics

12

REFERENCES:
. Harry'sCosmeticology 8th edition.

2 Pouther' 10th edition. ‘
3. Cosmetics - Formulation, Manufacture and quality control, PP Sharma,dth edition a J
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GUIARAT TECHNOLOGICAL UNIVERSITY

M Pharm
Pharmaceutics (20)
SEMESTER: N

Subject Name: FHARMACEUTICS PRACTICALS - 1)
Subject Code: MPH2OSP

1

O’ 2D AL

2L

2 Toaddeess Dry skin, acne, blemish, Wrinkles, bleeding gums and dandraft

*
-

To smady the effect of temperature change , son solvent alditim, incompatible palymer additionm

mucrouapsiles prepatation
Preparnton atd evatuation of Alginatebends

Formmlation aond evaluation of gelatin falbomsinmicrosphers
Fornmdation and evaluation of Ipasones mosonmes
Formustation and evaluation of spherulos

Improverment of dissolution charscteristics of slightly soluble drug by Solid dispersion technique.

Companzson of dissolinon of two differemt marketed products Thranels

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

Broavmlabslity sticses of Parascetumolin animals,
Pharmacokmens and IVIVC data analysis by Winnoline R software
In vitro colls tudies for permeatulity and metabolism

- DOE Using Design Expertf® Software
. Formulation data analysss Using Design Expent® Soltware

Quality-by-DesignmPharmaceuticalDevelopment

. Computer Simulation sin Pharmacokinetics and Pharmacodynamscs

Computational Modeling OF Drug Disposition
To develop Clinical Data Collection manual
To carry out Sensitivity Analysis, and Population Medeling.

. Development and evaluation of Creams

Development and evaluation of Shampoo and Toothpaste base
To incorporate herbal and chemical actives to develop products

ROFE

Shil G Bllakia College of Pharmagy

_———""_"
., PRINCIPAL




Gujarat Technological University

Unerumy Acatierw

TEACHING SCHEME / DETAIL SYALLBUS

Arsaat » MOTAARMAACR TN N TY AT AN
Acatore e Sovmet 1w Soect S
R i e R ) N -~ eve e e Rl e b ML T T

0 OMOANIT M e -..-.-—n:-—- oAy @ 4 00
U OMOANET M 3w Seemeten seasie b ey ] 410.0
LR TS A R T P — ;-ﬂnvp ? 450?0
T MOANNT M R e Masimeng Tectvitoy ‘ulh 2 4 O‘D
© '“““‘F B O e tes Susty SAssrwes Practodt § %hnhun 2 0,012
L o R Se——— ;:M 2 0 0 LI

).

I ety =7
PRINCIPAL
OFEL '

LG ”. Makﬁh cﬁ% of MM’
VAP




GUIARAT TECHNOLOGICAL UNIVERSITY
M Fharm
PHARMACTEUTICAL QUALITY ASSURANCE
SEMESTER: N

Subjoct Name: HAZARDS AND SAFETY MANAGEMENT
Subjpect Cote: MOA20LT

Sowpr: This course i dewigned 10 conven the Inowledge tecesanty i undorstamd ivnses ralated to di Terent
Lindte o hasaed wnd thoi management asic theoertical and practical discussions integrale the proficrenty
bo handie the omergency siuation in the pharmacesitionl prishect development process and proreides
theprane ipiehased appeosch tosolveehe complen tribnlations

Obpectives Uipan complenon of this course the stident should be able 1o

Understand abowut envronmental problems aming feamen

Impart b e ko dedge shout the enviromment and its athed problems

Develop s sttitade of concern for the industry environment,

T nwure safety standards in pharmaceatical industry

Provade compeehennve knowledge on the safety management

Empower an ideas 10 lear mechanism and management in different kinds of hazand

TARASCIMCNTS YALTTY

T Tooch the method of Hamed asscssment, procedure, methodology foe peovide safe indussrial
atmowphere

AN~

Course Contents Total Hes

{7

1 Mundisciplinary nature of environmental studses: Natural  Resources, 12
Renewable and non-renewable resoarces, Natural resources and associated
- peoblems, 3) Forest resources; b)Water resources; «) Mineral resources; d)
Eocrzy resources ¢)land resources Ecosystems: Concept of an ccosystem
and Strusture and function of an ccosystem. Environmental hazards: Hazards
hased on Atr, Water, Soil and Radioisotopes
2 Aur based hazards: Sowrces, Types of Hazards, Air circulation maintenance 12
industry for sterile arca and non sterile arca, Preliminary Hazard Analysis
(PHA) Fire prosection system: Fire prevention, types of fire extinguishers and
l L enitical Hazard managemen! system
Chemical hased hazards: Sources of chemecal hazards, Hazards of Organic 12
synthesis, sulphonating hazard, Organsc solvent hazard, Control measures foe
chemica) hazards Management of combustible gases, Toxic gases and
Oeygen displacing gases management, Regulations for chemical hazard.
_ Management of over-Exposure 1o chemicals and TLV concept
I Fire and Explosson Introduction, Industrial processes and hazards potential, 12
mechanical electrical, thermal and process hazards. Safety and hazards
regulations, Fire prolcetion system; Fire prevention, types of  fire
cxtimguishers and critical Mazard monagement system mechanical and
 chemical explosion, multiphase reactions, transport effects and giobal rates.
 Preventive and protective management from fires and explosion electricity _%

3 —
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GUIARAT TECHNOLOGICAL UNIVERSITY
M Pharm
PHARMACEUTICAL QUALITY ASSURANCE
SEMESTER 1)

Subject Name PHARMACEUTICAL VALIDATION
Subjest Code: MOA202Y

Scope: The man puorpane of the subject is 1o understand about validation and howit can be applied to
idustry wnd thas mpronve (e quality of the products, The subject covers the complete informmation bt
saladation, (ypes. methodalogy and applwation

Ohjectives Upon completon of this course the student should be able to

The concepts of calibration, qualification aml validation

The qualificanon of varous equipments and instruments

Provess validation of different dosage forms

Valdation of analytical method foe estimation of drugs

Cleaning validation of equipments erployed in the mamufacture of pharmaceuticals

S e

sy Course Contents Total Hrs
No
1 lmroduction 10 validation: Definition of Calibration, Qualification and 10
Validation, Scope, frequency and importance. Difference between calibeation
and validation. Calibration of weights and mcasurcs. Advantages of
Vahidation, scope of Validation, Orgamzation foe Validation. Vahidation
Master plan, Types of Validatsoa, Streamlining of qualification & Validation
process amd  Valslation Masier Plan, Qualification: User requirement
specification. Design qualification, Factory Accepianos Test (FAT)Site
Acceptance Test (SAT), Installation qualification, Operational gualification,
Performance qualification, Re-Qualification (Maintaining status Calibration
Preventive Mamsenance, Change management).
Qualification of manufacturing equipment: Dry Powder Mixers, Fluid Bed 10
and Ty dryvers, Tablet Compression (Machine), Dry heat
sterilization Tunnels, Autoclaves, Mcembrane filtration, Capsule filling
machime,  Qualification  of  amalytical  instrumemts:  UV-Visible
| spectrophotometer, FTIR, DSC, GC, HPLC, HPTLC, L.C-MS
3 Qualification of laboratory equipments: Hardness tester, Friability test 10
apparatus, tap density tester, Disintegration tester, Dissolution test spparatus
Validation of Utility systems: Pharmaccutical water system & pure steam,
HVAC sysiern, Compressed air and nitrogen
4 Process Vahdation: Concept, Process and documentabion of Process 10
Validation. Prospective, Concurrent & Retrospective  Vahdation, Re
validation cniteria, Process Validation of vanous formulations (Coated
whlets, Capsules, Ointment'Creams, Liquid Orals andserosols.), Aseptic
filling: Media fill validation, USFDA guidelines on Process Validation-A life
cycle approach. Anatytical method validation; General principles, Validation

"
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L3

T Cleaning Valilation. Cleaning Method development, Validation of amalytical 10
method used in cleaning Cleaning of Lquipment, Cleaning of Facilitees
Cleaning in phacetCIT). Vahdation of facilities in sterile and non-sterile plant
Compaterized system vahidation! Electronse records and digital signatuee.
JICFR Pand land GAMP S

T General Panciples of Intellectual Property: Concepes of intellectual Property 10
(1) Intelleciual Property Protection (IPF7), Intellectunl Property Rights
(IPR). Feonomic impoetance, mechanism for protection of Intellectual
Property -patents, Copynght, Trademark; Factors affecting choxe of IF
protection; Penalties for violation; Role of 11" in pharmaceutical industry,
Global ramitication and Hnancal imphications. Filing o patent applications,

| patent application  forms and guidelines. Types patent applications-

L peovional  and oen provisiosal, PCT  omd  convention  patent
spplications, International  patenting  requirement  procedures and  costs;
Rights and responsibilities of a patentee; Practical aspects regarding
maintaining of a Patent file: Patest infringement meaning and scope.
Symificance of trunsfer technology (TOT), 1P and ethics-positive and
negative aspects of IPP; Societal responsibility, avosding uncthical practices

REFERENCES:

1

10.
I,

B. T.Lofus &R. A Nash, "Pharmaceutical Process Valsdation”,Drugs and Pharm Sci. Series, Vol
129, 3rdEd. MarcelDekkerlne, N.Y,

The Theory &Practice of Industnal Pharmacy, 3rd edition, Leon Lachman, Herbert A, Lisherman,
Joseph. L. Karig, Varghese Publishing House, Bombay

Valwdation Master plan by Terveeks or Deeks. Davis Harwood Interational publishing

Validation of Aseptic Pharmaceutical Processes, 2ndEdition, by Carleton &Agalloco

Michael Levin, Pharmaccutical Process Scale-Up", Drugs and Pharm. Sci, Series, Vol.
157.2nd Ed Marcel Dekkerlne. N_Y.

Validotion Standard Operating Procedures: A Step by Step Guide for Achieving Compliance inthe
Phasmaceutical, Medicol Device, and Biotech Industries, Syed Imtaz Haider

Pharmaceuticol Equipment Validation: The Ultimate Qualification Handbook, Phillsp A Cloud,
Interpharm Press

Vahdation of Pharmucewtical Processes: Stenle Products, Frederick J. Carlton(Ed jand James
Agalloco Ed.) Marcel Dekker

Analytical Method validation and Instrument Performance Verification by Churg Chan, Heiman
Lam Y.C.Lee,Yue Zhang, Wileyl nterscience

Huber L. Validation and Qualification in Analytical Laboratories. Informa Healtheare

Wingate G. Vahdating Comormte Computer Systems: Good ITPractice for Pharmaceutical
Manulacturers. Interpharm Press

- LeBlanc DA, Validated Cleaning Technologies for Pharmaceutical Manufacturing Interpharm

Press

1

PRINCIPAL

-1 J _.]

Vi

BilxkMa 'C{'lu:gt of Pharmpcy

poveen



GUIARAT TECHNOLOGICAL UNIVERSITY
M Pharm
PHARMACEUTICAL QUALITY ASSURANCE
SEMESTER

Sebpect Nume ALTEYS AND RECLLATORY COMPLIANCE
Stbdoct Cndle MOA N

Senpe Tha comrss temis w o e umdevveandiong smd peocrss for naditmg m pharmecountresl mdostries Thie
st | e e methadoalagy i odved i the sdtmg procens of diTeremt i pharmacetical mdietries

hprrtivwe Lo comprlenion of this comese e stodemt shouhd e able to

<

.-

2

Audi chocklest for drug industnies

Te waderstnnd the snpertance of aadviing
To umderatand the eethoadology of maditing
To enrrs oul the sudil proces

Te pevpace the maditing repoct

Te prepase the cheeh la for suditing

s N -

Course Contents Total Mes

Inroducnon Obyectives. Management of sudit, Respoembilities, Planning 12
process,  information  gethering.  sdministration,  Classifications  of
Gefiownoe
Role of quality wystemw and sudits in pharmaceutical manufacruring 12
emvonmont cGMP Regulations, Quality assurance functions, Quality
Systoms appvoach, Management responsibilities, Resource, M
operaisons. Evaluation sctivities, Transtioning 10 quality system approach,

AN b A e et

Audinng of vendors and production department: Bulk Pharmaceutical 12
S:ma.umwvm.m.wmwm
Y Production: Geanalation, tableting, coat sterile i
- ng. coating, capsules, sterile production

Avdinng of Micobiological laborutory: Auditing the manufactuning process, 12
Producs and process mformation, General arcas of interest in the building mw
materials, Water, Packaging matenals

Audamg of Qualty Assurance and engincenng department: Quality 12
Assurance Muntenance, Cntical systems: HVAC, Water, Water for [njection

systemns, ETP

REFERENCES:

L)

Compliance suditing for Pharmaceutical Manufacturers, Karen Ginsbury and Gil Bismuth,
wmww?‘”’?ﬂw ot

: ing Handbook Regulations and Quali Shayne Cox Gad Wiley~
bterscience, A John Wiley and soms, Inc., Publications e
Hundbook of microbiological Quality control. Rosamund M.Baird, Norman A Hodges, Stephen®.
Denyar CRC Press, 2000
Laboratory suditing for quality and regulatory compliance. Donald C. Singer, Raluca-koana

Stefan, Jocobas F. Van Staden, Tayboe andFrancis (2005). .j____,'
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GUIARAT TECHNOLOGICAL UNIVERSITY
M Pharm
PHARMACEUTICAL QUALITY ASSURANCE
SEMESTER N1

Subject Nome: PHARMACEUTIOAL MANUFACTURING TECHNOLOGY
Subbbeet Code: MOAZMT

Sewpe: The coune s designed 10 impan knowledge and skills necessary 1o train the students with the
mdustrnl sctivibies dusing Mharmaccutionl Manufacturing

Objectives. Upan comgplonon of this course e student shinild be abile 1o
I The common practice i the pharmaccutical industry developments, plant layout anid prodoction
pleaning

2OWall me farmbinr with the prmciples and practices of aseptic process technology, non sterike
manufactunng sechnology and packaging technology
3 Have a beter understanding of principles and implementation of Quality by design (QbD) and
process analytical technology (PAT) in pharmaceutical mamufactunng
3
Se Course Contents Total Hes
No
1 Mharmaccutical indusiry developments: Legal roquirements and Licenses for 12

AP and formulation industry, Plant Jocation Foctors influencing. Plant
layout: Factors influencing, Special provisions,  Storage
spacerequurements.stenie and  asepticarca layout. Production  planning
General principles, production systems, calculation of standard cost, process
planming, routing, loading, scheduling, duspatching of records, production
sontrol

Asepic process technology: Manufacturing. manofacturing Nowcharts, in 12
process-quality control tests for  following sterile dosage forms: Oumtment,
Suspension and Emudsion, Dry powder, Solution (Small Volume & large
Volume). Advanced stenle product manufacturing technology @ Area
planming & environmental control, wall and floor treaiment, fixtures and
mochinenes, change rooms, personnel flow, unilines & utlities equipment
locaton, enginesning  and  maintenance,  Process  Automation  in
Pharmaceutical Industry. With specific reference to manufacturing of sterile
semisolids, Small Volume Parenterals & Large Volume Parenterals (SVP
&LVP), Monitosing of Parenteral manufacturing facility, Cleaning in Place
(CTP), Sterilization in Place (SIP), Prefilled Synnge, Powdered Jet, Noedle
Free Injections, and Form Fill Seal Technology (FFS). Lyophilization
rechnology Principles, process, equipment

3 Non stenle  manufacturing  process  technology:  Manufacturing, 12
manufacturing Nowcharts, in process-quality control tests for following Non-
Stenle solid dosage forms: Tablets (compressed & coated),Capsules(Hard
&Soft). Advance non-sterile solid product manufacturing technology:
Process Auvtomation in Pharmaceutical Industry with specilic reference 1o
manufactiring of tablets and coated products. Improved Tablet Production:
Tablet production process, granulation and pelletization equipments,
continuous and batch mixing, rapid mixing granulators, rotu granulatoes,
spheronizers snd marumerisers, and other specialized granulation and dging__h M“{

-___—_‘_’
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equipments Problems encountered  Coating  technology: Process,
equipments, particle coating, Mindized bed coating, application sechniques
Problenys eocouniered

T Conaners and closures for pharmaceuticals: Types, porformance, assuring 12
quality of ghass; types of plasties used, Drug plastic ieractions, hiologicul
tests, modification of plastics by drugs. difterent types of chowures and cloure
limees. Tilm wrapper; blister packs; bubble pocks, shrink packaying, foil /
plastic pouches,  bottle veals, tape seals, breakable seals and sealed tubes,
] quality comtrol of pachaging matonal and Gilling equipment, Mexible

packaging.  product package compatibality, transit worthiness of package,
| Stability axpects of packaging, Evatuation of stability of puckaging material ==
CQuality by dessgn (QOMD) and process amalytical technology (PAT): Current 12
- approach and s Himaations. Why QbD i required, Advantages, Elements of
| QbD, Termmology: QTTT CMA, CQA, CPP, RLD, Design spoce, Design
| of Expeniments. Risk Assessment and mitigation/minimization Quality by
| Design, Formulations by Design, QbD for drug products, Qb for Drug
| Substances. QLD for Excipiones, Analvtical QbD. FDA imtialive on process
- amalytical techoology. PAT as a deiver  for improving quality and reducing
| costs: quality by design (QhDYOAQC and GAMP. PAT guidance, standards
| and regulatory requirements

REFERENCES:

-

3

n b

et adie i -

Lachman [.Licherman HA Kanig JL. The theory and practice of industrial rd pharmacy, 3 ed.,
Varghese Publishers, Mumbai 1991

Sinko PJ. Manin's physical pharmacy and pharmaceutical sciences. § ed. B.1 PublicationsPyt.
Lid Noida, 2006

Licherman HA, Lachman L, Schwartz JB. Pharmaceutical dosageforms: nd tabletsVol.1-11,2
od (CBS Publishers & distributors New Dethi, 2008

Banker GS, Rhodes CT. Modern Pharmaceutics, 4 Inc, New York. 2005

Sidney H Willing, Murray M, Tuckerman. Willinms Hitchings 1V, Good manufacturing of
pharmaceuticals (A Plan for total quality control) 3rd Edition. Bhalani publishing house Mumba:
Indion Pharmacopocka, Controller ofPublication.Delhi, 1996

British Pharmacopoeia. British Pharmacoposia Commission Office, London, 2008

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

Dean D A, Evans E R and Hall | H. Pharmaccutical Packnging Technology. London,
Taylor&Francis, Ist Editon, UK

. Edward J Bauer, Pharmaceutical Packaging Haadbook. 2009.Informa Healthcare USA Inc. New

York

. Shaybe Cox Gad. Pharmaccutical Manufacturing Handbook. Joha Willey

andSons, NewJersey, 2008
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GUIARAT TECHNOLOGICAL UNIVERSITY
M. Pharm
PHARMACEUTICAL QUALITY ASSURANCE
SEMESTER: 11

Subfect Name: PHARMACEUTICAL QUALITY ASSURANCE
Subject Code: MOAZ0SP

Listof Practicaly

Onganie contarminants rexidue analysis by HI'LC

Estimation of Metallic contaminnts by Flame photometer

idennification of antitiotic roxidue by TLC

Extimation of Hydrogen Sulphsde in Al

Estimation of Chlarine in Work Environment

SamplingandanalysisofSO2 using Colorimetric method

Qualification of followmg Pharma equipment

A) Auteclave

B) Hot air oven

C) Powder Mixer (Dry)

D) Tablet Compression Machine

& Validation of an analytical method for a drug

9. Validatvon of a processing area

10 Qualification of atleast two analytical instruments

1. Cleaning validation of one equipment

2 Qualification of Pharmaceutical Testing Equipment (Dissolution testing apparatus, Friability

Apparatus, Disintegration Tester)

13. Check list for Bulk Pharmaceutical Chemicals vendors

14, Check list for tableting production

I5. Check list for sterile production ares

16. Check list for Water for injection

17, Design of plant layout: Sterile and non-sterile

18, Case study on application of QbD

19. Case study on application of PAT

e - R I SRR
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GUIARAT TECHNOLOGICAL UNIVERSITY
M Pharm
Pharmacology
SEMESTER 1

Subboct Names ADVANCED FHARMACOLOGY 1)
Sulsject Code: MIPL20IY

Scupe! The sotwect is destgaed 10 strengthen the basic knowledge in the field of pharmocology and to impart
recent mdvances i the drigs wsed for the insatment of varsis diseases. [n sddithon, the subject helpa the
student 10 understand the concepts of drug sctinn and mechanism invilved

Objectives. Upon completon of this coutse the student should be able 1o
| Faplain the mochanivm of drug actions at cellular and molecular Level
Y Discuss the Pathophysiology and plarmacotherapy of cortuin diseases
L Understamd the adverse effects, contraindications and clinical uses of drogs used in trestment of

discases
s | Course Contents Total Hrs
No
1 Endocrine Pharmacology Moleculas and cellular mechanism  of action of 12

hormones such as growth hormone, prolactin, thyroid, insulin and sex
hormones  Anbethyroid  drugs, Oral hypoglycemic  agents,  Oval
| contraceptives, Corticosteroids. Drugs affecting caleium regulation
2 Chemotherapy Cellular and molecular - mechanism of actions and resastance 12
of antimacrobial agents such as B-lactams, aminoglycoswles, guinoloncs,
Macrolide antibiotics. Antifungal. antiviral, and anti-TB drugs
k) Chemotherapy Drugs used in Protozoal Infections 12
Drugs used in the treatment of Helminthiasis
Chemo therapy of concer
Immunopharmacology
Cellular and biochemical mediators of inflammation and immune response.
Allergic or hypersensitivity reachions. Pharmacothenipy of asthma and
. COPD,
| Immuno suppressants and Immunostimulants
4 GIT Pharmacology 12
Antiukeer  drugs, Prokinetics, antiemetics, onti-diarheals und  drugs
forconstipation and trritable bowed syndrome,
Chronopharmacology
Biological and circadian thythms, applications of chronatherapyin various
 discases like cardiovascular discase, diabetes, ssthma and pepticuloer
s Free radicals Pharmacology 12
Generation of free radicals, role of free mdicals inetiopathology of various
diseases such as diabetes, nesrodegenerative diseases and cancer, Protective
activity of certain important antioxidant Recent Advances in Treatment:
Alzheimer's disease, Parkinson's disease, Cancer, Diabetes mellitus

REFERENCES:
I The Pharmacological basis of thermpeutics-Goodman andGillman's
2 PhuﬂW:ofﬂunmumhgy1Mdhﬂmﬂnmhhﬂchsiaf&mgﬂnnmyhyowﬂﬂaiﬂgrul
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Rast and Climeal Phammacology by B G -Katrng

Matmacology by H P RangandM M. Dale

Viand ook of Clinseal Pharmacokinetios by Gibaldi and Prescon

Tent hook of Therspetics. drug and disease management by E T. Herfinlaland Gourbey.

Apptied Mopharmaceutics and Fharmacokinetics by Leon Shargel and AndrewB C Yu,

Hamdhook of Fesentin] Mamscokinetice. Pharmucodynamics and Drug Metabolimfor Industrial
Soremtian

Robbine & Conan Pathologic Nass of Disease, 9th Ed. (Robbine Pathology)

JOA Complete Texthook of Medical Pharmacology by Dr. S K Srivastava publishedby APC
Anvichal asishingCompany

1ERD Tripathi Essentiatso™Medical Pharmacology

12 Principhes of Phamacology. The Pathophysiologic basis of drug Therapy by David £ Golan,
Armen M. Tashion  Jr. Ehrin  JAmwstrong,  April W, Armstrong, Wolters Kluwer-
LapprimeartW il hams& Witking Publishers
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| vl Thic ke tefge w90 slle Se Putres competent W reguinmey reseningies] evaliaation

Oiinetivmn | Mie rowmpintion of thay crorme *he (fudest thould he alfe to

b
e
L}

apvinm the vardimn wpes of wvacvty b
Anrrrcvm the dgewtmsce of W sl s rrguieeey ceqrreate for iy didles
Chemrmieryir the geaceicn! o regwred e comdinct the praciimmenl fowseiy studies

i Comre Contran [ Fomitie |

F T demiton wnd types of teicalogy (genersi. mechanistic, reguiwtory i
d descriptive) Rogulmory guidelines for conducting towieity  studies
OPCD. W, EPA and Schadule Y OFCD principles of Good labortory

_ preetion(GLIP) Histery, concept and itel mpertance in drug development

3

T 4.» repuisscry tovicology studics

Acute sub-acute and chromsc- oral, dermal and imhalational vtudies an per 12
OFCD pusdelines. Acwie eye srrtation, skin senartization, dermal irvitation &
Sermal vty stadbes Test item characten zation- importance and msethods

Repraductine tovicology stadies, Male reproductive toxicity studnes. female [F]
reproductive stadies (segment | and segment (1), teratogenscity stidies
epmentil)  Genotoncity studies(Ames Test, in vitro and m vivo
Mhcranacieus snd Chromoromal aberratioas studies) In vivo carcinogenicity
studhes

INDD cnabling studics (IND studies)- Definition of IND, importance of IND, (5]
mdustry perspective, hist of studies needed for IND submission

Safery pharmacology studies- ongin, concepts and importance of safety
pharmacology. Twerl. CVS, ONS and respiratory safety pharmacology,
HERG assay Tier2-Glrenal and other studses

_ Abcrnativemnethodstoanimal toxicitytesting

Toxwokmetics- Toxicokinetic evaluation in preclinical studies, saturabon 12
wnetics Importance  and applie-m of toxicokinetic  studies.

e

Lo R

Hand book on GLP, Quality practices for regulated non-clinical rescarch and development
(g www whe st ide publsations documents glphandbook pdf

Schodule Y Gusdeline. drugs and cosmetics (secondamendment) rules, 2005, munistry of howlth ad
famuly wellaze (depaniment of health) New Delhi

Drugs from duscovery 0 approval by RickNG.

Asisnal Models in Toxicology, Jrd Edition, Lower andBryss IA
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GUIARAT TECHNOLOGICAL UNIVERSITY

M. Pharm
Pharmacology
SEMESTER: NI

Subject Name: PRINCIPLES OF DRUG DISCOVERY
Subject Coder MPLIOVT

Scope: The subyect imparts basic knowledge of drug discovery process. This information will make the

student competent in drug discovery process

Objectives: Upon completion of this course the student should be able to

L

Explain the various stages of drig discovery

2 Apprecinte the importance of the role of genaemics, proteomics and om

discovery

3 Explaim the vanous targets for drug discovery

5

Explain the various lead Seeking method and lead optimization

formatics in drug

Appreciate the importance of the role of computer sided drug design in drug discovery.

Sr
Ne

Course Contents

Total Hrs

TAn overview of modemn drug discovery process: Target identification,

target validation, lead identification and lead Optimization. Economics of
drug discovery. Target Discovery and validation-Role of Genomics,
Proteomics and Bioinformatics. Role of Nuclelc acid microarrsys, Protein
microarrays, Antisense technologies, SIRNAS, antisense oligonucleotides,
Zine finger proteins. Role of transgenic animals in target validation,

12

Lead Identification- combinatorial chemistry & high throughput screening.
m silico lead discovery techniques, Assay development for hit
identification. Protein structure Levels of protein structure, Domains,
motifs, andfolds in protein strocture, Computational prediction of protemn
structure: Threading and homology modeling methods. Application of
NMR and X-ray crystallography in protemn structure prediction

12

Rational Drug Design Traditional vsrational drug design, Methods
followed in traditional drug design, High throughput screening, Concepts
of Rational Drug Design, Rational Drug Design Methods: Structure and
Pharmacophore based approaches Virtual Screening techniques: Drug
likeness  screening, Concept  of pharmacophore  mupping  and
pharmacophore based Screening

12

Molecular docking: Rigid docking, flexible docking, manual docking,
Docking based screening. Denovo 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, partinl least square
anulysis (PLS) and other multivanate statistical methods. 3D-
QSARapproaches like COMFA and COMSIA Prixdrug design-Basic
concept, Prodrugs to improve patient acceptability, Drug solubility, Drug
absoeption and distribution, site specific drug delivery und sustained drug
action. Rationale of prodrug design and practical consideration of prodrug

design

REFERENCES:
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Maouldy Stoud. Target Discovery and Validation Reviews and Protocols: Volume 2 Emerging
Molecular Targets and Treament Options. 2007 Humana Press Inc

Darryl Letn. Scoit Markelin. Silico Technologies in Drug Target Identification and
Validation 2006by Taylor and Francis Group, LLC

Johanna K. DiStefano. Discase Gene Mentification. Mcthods and Protocols. Speinger New
York Dordrecht Heidelbery Lomndon

Hugo Kubiny., QSAR: Hansch Analysis and Related Approaches, Methods and Principies in
Medicmal Chemistry, Publisher Wiley-VCH

Klous Gubernator, Hans-Joachim Bohm. Structure-Based Ligand Design. Methods and
Principles in Medicinal Chemistry. Publisher Wiley-VCH

Abby L . Parrill. M . Rami Reddy. Rational Drug Design. Navel Methodology and Practical
Applications. ACS Symposium Series; American ChemicalSociety; Washington,DC, 1999

J. Rk Tumer. Newdrug development design, methodology and, analysis.
JohnWiley&Sans,Inc, New Jersey
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SEMESTER N

Shect N CLINTO AL BESEARCH AND PHARMACONIGIHLANESY
Sohject Cade M 20

Sonper This sabypect will  provide n vadise additiom anil corrent roquireenent for the students in cfmien!
sesonech and phacracoy igilance 10 will teach the stisdents om conceptuntizing, designing, conducting,
monaging et reporting  of clinieal trals This sildeet alse focuses on globel seemano of
Pharmiscovigilance i differemt nwethods that oan be weed 10 generate safety dotn 1 will tesch the
Wradenrs i developng drog satiety data in Pro-clisienl, Clinical phases of Drug development and post

markey wiver llange

Ohjectives: Lpon completion of this course the student should be able 1o

- SR S

Sr

Explaen the rogilatory regquiremonts for condiscting clinicsl teinl

Demorstrate the types of elinseal trial designs

Explaim the responmbilities of key players involved in clinical trinks

Exovure safety montoning, reparting and close-oul  activities

Explain the principles of Pharmacovigilonce

Detect new sdverse drug reactions and (heir assossmom

Perform the adverse drug reaction reporting systems and communication (n Pharmacovigilance

| Course Contenty W Total Hes

Rogulatory Perspectives of Clinical Traals: Ongin snd Principles of | 10
Intermational Conference on Harmonization-Good Clinical Practice(1ICH-
GCPigwdelines Ethical Committee: Institutionnl Review Board, Ethical
Guidelines for Biomedical Rescarch and Human Participant ScheduleY,
ICMR Informed Consent Process: Structure and content of an Informed
Consent Process Ethical principles governing informed consent process

Clinscad Trals: Types and Design Experimental Study-RCT and Non RCT, | 10
Observation Study: Cohort,Case Control, Cross sectional Climcal Trial
Study Team Roles and responsibilitios of Clinical Trial Personnel:
Investigator, Study Coordinator, Sponsor, Contract Research Organization
and its management

Chinical Trial Documentation- Guidelines to the preparation of documents, | 10
Preparation of protocod, 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 sdverse  drugreactions,
Terminologics of ADR

Basic aspects, terminologies and cstablishment of pharmecovigilance | 10
History and progress of pharmacovigilance, Sigmficance of safety
monitoring. Pharmacovigilance in India and international aspects, WHO
intermnational  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 repocting and tools wsed i Pharmacovigilance | 10 I ‘
Internationol classification of discases, International Nonproprietary names
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3

REFERFNCES:

-
-

Thor drugs, Passive and Active survesliance, Comparative observational |

stadees, Torgered clinveal mvestigations and Vaceine salety surveillance
Spontaneous reporting system and Reporting to regulatory suthorities, |
Guidelmes for ADRs reporting. Argus, Aris G Pharmocovigilance,

L Vighlew, Statistical methods for evalusting medication safety data,
| Muarmacoepidemiology, pharmacoeconamics, safety pharmacology 10

) S e

Central Drags Standand Control Organization- Good Clinical Practices, Guidelines for
Chinscal Trials on Pharmaceutical Products in Indin. New Delhi: Ministry ofHealth; 2001
International Conference on Harmonization of Technical requirements for registration of
Pharmaceuticals for buman use ICH Harmonized Tripartite Guideline, Chuideline for Gaod
Clinical Practice E6,May 1996

Frhical Guidelines for Biomedical Research on Human Subjects 2000, Indian Council of
Medical Research, NewDelhi

Textbook of Clinical Trals edited by David Machin, Simon Dayand Sylvan Green, March
2005 John WileyandSons

Climical Data Management edited by R K Rondels,S AVarley,C F Webbs, Sccond

Editron Jan2000, Wiley Publications

Handbook of clinical Research. Julia Lloyd andAnnRaven Ed, Churchill Livingstone,
Principles of Clinical Research edited by Giovanna di Ignazio, Di Giovanna and Haynes
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Lahgect Nume Fhwrmneotngs Frocnve 11
Sulgjeet Cnite: P TREr

1t ol Prmevioahs

\ nmn-m«qwm—umuumw
2 hmwm««mmmwmlM'dmmM

) 1‘»ms-~wdﬂmwhn—mmw-h|m
teiinted tennie penirrtion
4 1.mnmwdmmmhmmmmiywm
ot thesne perpwration
b T--mmmwdm\lmuvvkhmwmmhm“
isoslated! hesoe peeparlion
. vemmmmo«m-nmnmmbmmwmm
iwinbeyl Hesue pevparaiion
T Betimation of PAZ values of various antagonists using suitable isoluted trisue preparstions.
. Yonudpanca«ndvmmﬂmmedhuﬂw
¢ Recording of ret B, heant rate and ECG
10 Recording of mt EOG
11 Deug stworption studses by averted ratileum preparation
12 Acutears] toxicity studies as per OECD guidelines.
13 Acutedermal 1o tonscity studies as per OECD guidelines.
14 MM|wluan-Ma-Smmm.hmwoﬂume
funcoonal obacrvation tests and histological studies.
14 Drrug mutagenicity study using mice bone-marrow chromosomal aberration test.
16 Protocol desagn for chmical trial (3Nos.)
17, Desagn of ADR moaitoring protocol,
1%, In-mlico docking studies (2Nos, )
19, In-silico pharmacophorcbased screeming.
20. In-silico QSAR studies.
21 ADR reporting
REFERENCES
Fundamentals of experimental Pharmacology-byM.N.Ghosh
Hand book of Fxperimental Pharmacology-S.K. Kulakami
Text book of m-vitro practical lanKiichen
Mramrammmwm-mm.wmu

William Thomsen
WWMW:WMMMM&CN&

\-

PRINCIPAL
ROFEL
Shri G M Bilakhas Coltzge of Pharmacy
VAPL,

L R

.




Gujarat Technological University
University Academic

TEACHING SCHEME / DETAIL SYALLBUS

MOHARM - 20 PHARMACELUTICS - A S

Acodurnic Year = Subject Code Entor Subyect Name

FLsten e Toneon dl P Pracscal § = TheoryE vtormal M« Thearytternal I-Pracncal el VePractesd Extornsl On 1ol TramangiOf 1) i3 equrvalent to Practical

] w " i LR Bubijee tName Sy '- o A e L 8 &
S MDPI02P 20 o1ras }MWWIWW Comptasny 3 2 0,0 2 0150 Oi 0 S
: i 3 4 4 { 4 }
82 MJCI0P| 20 01r-ae iWMI Complisory 3 ; 1/ 0/0| 1+ o0250/0 25
= ] ' 57171 e sk A
2 MEM3IOIT 20 i:ou-u Research Wettosology end Bovwaics' Compluscry 3 4 0 0 4 B200 0 10
9 MRWIMP 20 Lorr.e | RSm Work - Diasertation Pase | IComgRssony 3 0028 Tofo'so'aoo. 350
—— e ——
PRINCIPAL
ROFEL
Sl BM, Biigzhis Cellege of Pharmacy

VAP




GUIARAT TECHNOLOGIC AL UNIVERSITY
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SEMESTER- I

Sobect Name: RESEARUN METHODOLOGY. BIOSTATISTRS AND PR
Karhjorn € mlle MRA T

& Caerse Coneon Tty

‘ 4~ — -

! Cormerw! Resenrth Methadniagy 0 1
(iemeen B raaech Methndotogs Resessch ohpectice requirrments. pricties!
Siffienttion. Revien of Mormrare Use of Libeary, books s journisle-
Mi@limes Mmernet and ropesmms of setiches s 0 snurce for Liteerhire survey
ebrctmg 8 probbem end preparing Reaearch proposals
The Nesewrch Roport. Pager wtiting thesin writing, Different parts of the
Rrsemrch paper Thesn
Prewestunon onl poter presentation) Importance, types. different ahslie,
comtent format of model. Poster. Gestures, eye contact, facml exprevsions,
stnge g vodume - A speed. pause & language, Vioual aide & seating.
Orarctionnairy
Sowrces for procurement rescarch grants  National international agencies,

Governmen und pavate bodhes

| VRS W

3 Experimental Design (15 hours) 5
Termunobogy and definitons related 10 experimental design
Study dowign. types of studics, strategies fo eliminate errors/bias, controls,
- rundomuzanon, crossover desagn. placebo. blinding techmigques
Sampling Devgns Introduction, types of sample designs, steps, criteria of
scleotion, characteristics, random sampling, drop outs.
Advantage and disadvantage of conventional design over experimental

desgn

Basic steps m experimental design,
Screenng Desigrss.

Screenung of factors, General properties for independent factor
selocted for experimental design, Fractional factorial design{ FFD):
Purpose advantage and disadvantage of fractional factorial design,
Concept of Aliased Effects and Design Aliasing Structure and
constructing FFD

Full factonal design

Optumization techniques and various method of optimization

lntroduction o contour plots

Imroduction of repose surface design: Classification
Charactenstic of design

L Matrix and unalysis of design with case study

=
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Evoltion of Tull wnd redoced mathermatical models in expenmontal
desigm
Central comgwnnie destgme
Taguchi and minture dewign
L Applsation of expermental design m pharmacology for reection of anjoml
) Riostatiatics ’
Defimmon. appbication. statsstical veats of significance, type of vignificance
fewts, parsemettic testsistudents 1T test, ANOVA, Correlation coefficiom,
pegression ), mol-parametne 1enis (wilcoxan mnk tests, analysin of variance,
coreelation, ohit square test, Keaskal Walles test, Mans Whitney U test), null
fvpothesis, I values, degree of freedom, interpretation of P values, post hoe
oty for parametne and non-parametoe data {Dunisett's test, Tukey's test,
| \Oumnstesty
4 Rogulatary perspectives of Medieal research 10
History of medical rescarch (Nuremberg code, The declaration of Helsinkiy,
mmavon of ICH-GCP guidelines, advantages of ICH-GCP, core principles
Lof IOH AGOP gusdedines | Ethical Conenittee: Institutional Review Boand,
| Frhieal Guadelines by ICMR for Bromedical Research and  Human
| Parncipante(cthical  1ssues.  mformed consemt  process,  confidentiality,
| pavments, confiict of interest, vulnerable participamis), Schedule Y,
| Preparatson of clinial protocol, Investigator Brochure, Case Report Forms
s - CPCSEA guidclines for laboratory animal facility 3
| Objective and functions of 1AEC, backgroumd and process of evolution of
| puidelings, stansory provissons regarding schentific experiments of animals,
 CPCSEA guidclines for animal expenmentation and laboratory animal
| facrlity 2015, care and handling of animals, concept of 4 R, protocol
| peeparation for Preclinical studies (Foom B)
o IPR and Patents 10
Parenzs: Definition, Need for patenting, scope and importance of patents,
- Types of Patents, Condition 10 be satisfied by an invention 1o be patentable,
Inrroduction 1o patent search and important websites, The essential elements
of patents, Guidelines for prepamations of laboratory motchook, noa-
- obviousness i patents, Drafting of patent claims, important patent related
websites.  Copynights and Trademark: Brief introduction to trademark
| peotection and WTO patents, Intreduction to “The Patemts Act 1970" and
| “The Patents Rule 2003”, with special emphasis oa the forms to be submitted
J slong with & patent application

=

REFERENCES:

Research Methodology by C.R. Kothari

Compendium of CPCSEA 2018

Presentation skills - Michael Hallon- Indian Scciety for Institute education
Pharmaceuncs Statistics by Sanford Bolton, Charles Bon

Patent laws , By P Narayan, Eastern faw bouse publications
Pharmaceutical Experimental Design By Gareth Lewis and Didier Mathieu
www. ipindia nic.in, www.usplo. gov
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GUIARAT TECHNOLOGICAL UNIVERSITY

M. Pharm
SEMESTER: 1IN

Subject Nome: RESEARCH METHODOLOGY, RIOSTATISTICS AND IR
Subject Code: MRMAOIT

~ Course Contents

Total Hes

Gemeral Research Methodology
Uieneral Rescarch Methodology: Research, objective, requirements, practical
difficulties, Review of Iierature: Use of Libeary, books and journals.
Medlines-Internet, and reprints of articles as a source for Literalure survey
Sclecting a problem and prepaning Research proposals.

Ihe Research Repon, Paper writing/ thesks wrating, Different parts of the
Rescarch paper/Thesis

Presentation ombposter presentation) Emportance, types, different skills,
content, format of model, Poster, Gestures, ¢ye contact, facial expressions,
stage fright, volume- pitch. speed, pause & language, Visual aids & scating,
Queshionniire

Soutces for procuremsent research grams —National/ international agencies,
Government and private bodies

12

(0]

Experimental Design (15 hours)

Terminology and definitions related 10 experimental design

Stuady design, 1ypes ol studses, strategies to eliminate errars'bias, controls,

randomazation, crossover design, placebo, blinding technigues

Sampling Designs: Introdoction, 1ypes of sample designs, steps, critena of

sclection, charactenstics, randoen sampling, drop outs.

Advantage and disadvantage of conventional design opver experimental

design.

Basic sleps in experimental design.

Screening Designs;
Screening of factors, General properties for independent factor
selected for experimental design, Fractional factorial design{ FFD):
Purpose advantage and disadvantage of fractional factorial design,
Concept of Aliased Effects and Design Aliasing Structure and
canstructing FFD
Analysis of fractional factorial design: Concept of Design
Resolution for FFD  Case study of factorial design

Placketi-Burman designs: Purpase advantage and disadvantoge and

construction of matrix , Comparison between placket-Burman and FFD

design, Case study

Full factorial design

Optimazation technigues and various method of optimization

Introduction (o conteur phots

Introduction of repose surface design: Classification

Characteristic of design
Matrix and analysis of design with case study

e
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GUIARAT TECHNOLOGICAL UNIVERSITY
M.Pharm
SEMESTER: I
Subject Name: RESEARCH METHODOLOGY, BIOSTATISTICS AND IPR
Subject Conde: MRMAIT

Sr Course Contenty Total Hes
No
1 General Research Methodology 12
Genernl Research Methodology: Rescorch, objective, roquirements, practical
difficulties, Review of liserature: Use of Library, books ond joutnols-
Medlines-Internet, and reprnts of articles as a source for Litcrature survey
Sclecting a probiem and peepuning Rescarch proposals.
The Rescarch Repont, Paper writing' thesis writing, Different parts of the
Research paperThesis
Presentation otal'poster presentation) Importance, types, different skills,
contenl, format of muxlel, Poster, Gestures, eve contact, facinl expressions,
stage fright, volume- piteh, speed, pause & language, Visual alds & seating,
Questionnaire,
Sources for procurement research grants ~National/ imtemational agencics,
Government and private bodies
2 Experimental Design (15 hours) 15
Terminology and definitions related 1o experimental design
Study design, types of studies, strategies to climinate errors/bias, controls,
randomization, crossover design, placebo, blinding technigues
Sampling Designs: Introsluction, types of sample designs, steps, critena off
selection, charscteristics, random sampling, drop outs.
:;mtage and disadvantage of conventional design over experimental
ign,
Basic steps in experimental design.
Screening Designs:
Screening of factors, General properties for independent factor
sclected for experimental design, Fractional factorial design(FFD):
Purpose advantage and disadvantage of fractiopal factorial design,
Concept of Ahlased Effects and Design Aliasing Structure and
canstructing FFD
Analysis of fractional factorial design:  Concept of Design
Resoluton for FFD  Case study of factorial design
Plackett=Burman designs: Purpose advantage and disadvantage and
construction of motrix . Comparison between placket-Burman and FFD
design, Case study
Full factocial design
Optimization techniques and various method of optimization
Intreduction 1o contour plots
Introduction of repose surface design: Classification
Characteristic of design
Matrix and analysis of design with case study

]
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Evoluton of full snd reduces) mthemationl mostels 0 exporiawntal

designs

Comml composite design

Tl ik i bare design
L Applcation of experimental design in pharmscobigy for reduction of snimal =
- Whostatistion X
Defimtion, application, statistien] tests of sipnilicasce, type of slanilicance
esls, parametne testsstudemts ™" ke, ANOVA, Conrelation coefficiont,
Fegresson), oa-parametne tests (wibooxan mok tests, anlysis ol vinses,
correlation, el square test, Krushal Wallis tost, Mann Wiitney L teat), null
hypothesis, I values, degroe of Treedom, interpeetation of 1* values, post hioc
tests {or parmnetnse and non-parametnic data (Dunnett’s test, Takey's test,

Regulntory perspectives of Medical research n
History af medscal research (Nuremberg code, The declaration of Helsinki),
aitiation of ICH-GOP guidelines,  advantages of ICH.GUP, core principles
of ICH -GOP guidelines , Ethical Comnittee. Instinstional Review Board,
Ethical Guidelines by ICMR  for Hiomedical Rescarch and  Human
Participants(ethical wsucs-  informed  consent  process,  confidentiolity,
payments, conflict of interest, vulnerable  participants),  Scheduke Y,
Lreparation of clinical protocol, Investigator Heochure, Case Report Forms
CPCSEA guidelines far labaratory snimal facility s
Objective and functions of IAKC, background and process of evolution of
gwdchines, statwory provisions regarding scsentific experiments of animals,
CPCSEA gudclines for animal experimentation and laboratory animal
facility 2015, care and handling of animals, concept of 4 R, protocol
preparation for Prechimcal stdies (Form 1)

IPR and Patents 0
Patents: Definition, Need for patenting, scope and importance of patenty,
Types of Patents, Condition 10 be satisfied by an mvention to be patentable,
Introdusction 10 patent search and important websites, The essential elements
of patents, Gusdelines for preparations of labortory notebook, non-
obviousness in patents, Dralting of patert claims, important patent relased
websites,  Copyrights und Trademark: Brief introduction 10 trademark
protection amd WTO patenis, Introduction 1o “The Patents Act 19707 aed
“The Paserns Rule 2001", with speciul emphasis on the forms to be submitted
along with a patent application

REFERENCES:

DA b er 85

Research Methodolegy by C R Kothan

Compendium of CPCSEA 2018

Presentation skills - Michoel Hallon- Indian Socsety for Institute education
Pharmaceutics Statistics by Sanfoed Bolton, Chardes Bon

Patent laws . By P Narayan. Eastern law house publications
Pharmaceutical Experimental Design By Gareth Lewis aod Didier Mathicu
W Ipardia nic in, wWww usplo,goy
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Subject Name: RESEARCH METHODOLOGY, BIOSTATISTICS AND IPR
Subject Codor MRMIOLT

r Course Contents Total Hres

|1 General Researeh Methodalogy 12
General Research Methodology: Research, objective, roguirements, practical
difficulties. Review of liternture: Use of Library, books and journals-

Meodlines-Internet, and reprnts of articles as a source for Literature survey.

Sclecting a problem and prepaning Rescarch proposals.

The Rescarch Report, Paper writing! thesis writing, Different parts of the

Research paper Thesis

Presentation onal/paster presentation) lmportance, types, different skills,

content, format of model, Poster, Gestures, eye contact, facial expressions,

stage fnght, volume- pitch, spood, pause & language, Visual aids & scating,

Questionnaire

Sources for procurement rescarch grants ~Natsonal/ mtermational agencies,

[ Government and private bodics

{2 Experimental Design (15 hours) i3

Terminology und definitions related 10 experimental design

Study design, types of studies, strategies 1o climinate errorsbias, controls,

randomization, crossover design, placebo, blinding techniques

Sampling Designs: Introduction, types of sample designs, steps, critenia of

selection, charactenstics, random sampling, drop outs.

Advantage and disadvantage of conventional design over expernimental

design.

Basic steps in expenmental design,

Screening Designs:

Screening of factors, General properties for independent factor
selected for expenimental design, Fractional factorial design{FFD);
Purpose advantage and dissdyantage of fractional factorial design,
Concept of Aliased Effects and Design Alinsing Structure and
constructing FFD

Analysis of fctional factorial design:  Coacept of Design
Resolution for FFD. Case study of factorinl design

Plackett-Burman designs: Purpose advantage and disadvantage anxd

construction of matrix , Companson between placket-Burman and FIFD

design, Case study

Full factorial design

Optimization technigues and various method of optinmization

Introduction 1o contour plots

Introduction of repose surface design Classification

Charactensstic of design
Matrix and analysis of desipn with case sty
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S Fuaiion of Tull wnd reduced mathematical models in experimental

| devigm
{ Central componite desigm
Tagochs and misture design
. Applrcation of experimental design i pharmagology for reduction of animal

- Wiostatisties L
| Defimition, application, statistical tests of significance, type of vignificance

yests, parametric tesis(tudents 17 test, ANOVA, Correlatlon coelTicient,

regression), non-parametric tests (wilcoxan rank tests. anplysis of vanance,
| correlation, ohi square test, Kruskal Wallis test, Mana Whitney U test), null
| hypothesis, P values, degree of freedom, interpretation ol P values, post hoc
| tests for parametne aod ROB-PArIMEne data (Dunnott’s test, Tukey's tesl,
_ Dunn’s test)

Regulatory perspectives of Medical research 10
History of medical rescarch (Nuremberg code, The dectaration of Helsinki),
initiation of ICH-GCP guidelines, advantages of ICH-GCP, core principles
of ICH -GCP guidelines . Ethical Coaumitice: Institutional Review Board,
Ethical Guidelines by ICMR for Biomedical Research and Human
Participants(ethical issucs- informed  consent  process, confidentiality,
payments, conflict of interest, vuincrable participants). Schedule Y.
Preparasion of clinical protocol, Inveshigator Brochure, Case Report Forms

CPCSEA guidelines for labaratory animal facility 5
Objective and functiors of IAEC, background anxd process of evolution of
guidclings, statutory provisions regarding scientific experiments of animals,
CPCSEA guidelines for animal expenmentation and laboratory animal
facility 2013, care and handling of animals, concept of 4 R, protocol
preparation for Preclinical studies (Form B)

IPR and Patents 10
Patents: Definition, Need for patenting, scope and importance of patents,
Types of Patenss, Condition to be satisfied by an invention to be patentable,
Introduction to patent search and important websites, The essential elements
of patents, Guidelines for preparations of laboratory notehook, non-
obviousness in patents, Drafting of patent claims, important patest related
websites.  Copyrights and Trademark: Boel introduction to trademark
protection and WTO patents, Introduction to “The Patents Act 1970 and
“The Patents Rule 2003", with special emphasis on the forms to be submitted
slong with a patent application
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