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First Semester Examination
SCHEME OF PAPERS

for the Degree of Bachelor of Pharmacy

Sr. No. Sub.jcct
Teach ing
H rs./Week

Maximum N'larl<s
l,linimum
;\{arhs for
l'ass i n g

-I'i 
nr e

Allorvcd lor
lixa nr ination
llrs.Sessiona I Paocr 'l'ota 

I

t-T-l I utroduction to Pharmaceutics 3 i0 70 r00 40

t-P-l Introduction 1o Pharrraceutics i0 7() r00 "l0 .1

I

r-f-l Pharnraceutictrl Chcn istry
Phr,sical

l0 70 t(x) l0

.l( )I -P-2
I)lrarnraceutical (ihenr istrl,
I)hr sical

i0 1(\ r00

l- I-l l)halrnaccutical Oherl istry

Inorgarr ic
i0 1(\ |00 .l0

t -P-l Pharnraccut ical Chern istry
Inorgarric

J 30 70 r00 40 4

l-T-4 Pharmaceutical Biology 3 30 '70 100 40 3

l -P-4 Pharmaceutical Bioloev 3 30 '70 100 40 4

l-T-5 Computer Application 3 30 70 100 4()

l -P-5 Computer Application -) 30 10 r00 40 .1

Second Semester Examination for the Degree of Bachelor of Pha rmacv
SCHEME OF PAPELS

2
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Sr. \o. S u b.icc t

-l-each ing
H rs.AVcclr

\lrrimum ]larl s \lininrunr
llarlis lor
I'assing

'l-imc .\ llou ctl
lbr
['-ranrination
ll rs.

Scssional l'a per ota I

2- l'- r

Phvsical Pharmacr 3 30 70 |0() 40 l

2-P- | Ph.""sical Pharmacy 3 30 70 100 40 4

fT) Pharmaceutical
Engineering- I

3 30 10 100 40 _)

2-T-3 Pharmaceutical
Engineering- II

3 30 't0 r00 40 J

I - t---) Pharmaseutical
Engineering- II

3 30 70 r00 40 -t

f a- .l Pharmaceutical
.lurisprudence

3 i0 70 r00 "10

f t- i Ilurlan Anirtorny and

Phvsiolosr,- I

3 i0 70 I(X)

.l0
2- P-5 Ilunran Analonry' anti

Phvsiolopv- I

-) r0 70 l{x)



Third Semester Examination
SCHEME OF PAPERS

for the Degree of Bachelor of Pharmacy

Sr. No. Su tri ect
Teaching
l{ rs.A\/eek

Maximum Marl<s l'l in int um
Nlarhs lbr
l)assing

'l inrc
.\llorled filr 

i

liraminalion 
]

llrs.Scss iona I Paper l-ota I

3-'f- | Modern Dispensing Pharmacl" i0 l(\ 100 ;l0

j-P- I Mrrt[rn I )ispulrsing I)llartttltcr i0 70 I{X) .l0 -t

j- I -l Pharnraceutical C'hern istrl' Orgarr ic-l i0 70 I00 4()

3-t-- l'halnraccutical C'hcrnistrl Organic-l I -) i0 7{) I00 "10

l- l)-. ['harmaceutical (- hentistry Organic-ll i0 70 r00 40 .1

l-T-4
Pharnraceutical AnalYsis- I

3 30 70 r00 40 -)

3-P-4
Pharmaceutical AnalYsis- | J 30 '70 100 40 4

3-t--5 Human Anatoml' and PhYsiologY-ll J 30 70 r00 40

3-P-s I-luman Anatonrl' and Physiology-ll J 30 t0 l(x) 40 4

Fou rth Semester Exa mination
SCIJEMtT OF PAPERS

for the Degree of Bachelor of Pharnracy

Sr. \o. Su b.jcct
'l'each ing
l{ rs./\\'ccl<

laxinrunr )larl<s \lininrunt
llarlis litr
l'assing

-l-inrc .\llorr cd

lir r
l'- r a rn ina tion
llrs.Sessiona I l):rpcr l'l'otal

4- l'- | Pharmaceutical 
.l 

echnology'- I 3 30 70 100 .l0

4-P- r Pharnraceutical TechnologY- I 3 30 70 r00 40 4

4-T-2 Pharmaceutical AnalYsis- I I J 30 70 r00 JO J

4-P-2 Pharmaceutical Analysis- II 3 30 70 r00 40 4

1- f-j Pharmaceutical l3 io- Chern istrY J 30 70 I00 l(l

1-l Pharrraceutical ll io- Chenr istry l t0 70

70

,::,

7()

l(x)

lilrl
l(x)

, ,,,,

l"
it'l
l-l'l
] .rtr

4-l-4 I)harnracogttosy I i0

4-1,-4

4-l-:
'*::"*"n'-'-l--- -1 

'---r t"
_-_'

Appliccl MatlrL"rlatics ll l-r0-A
qf) \s,- 1\/ l"v 'a)

J
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Fifth Semester Examination for the Degree of Bachelor of Pharmacy

SCHEME OF PAPERS

Sr.
No.

Su bject
Teaching
H rs.A\icck

Vlaximum Nlarl<s
Vl inimunr
N'larks I'or
I'ass in g

-l-imc r\llou'cd
for
l:rarnination
llrs.

Sessiona I Papc r '[ota I

5-I-l Pharrnaceutical 
-l'cchnology- 

| | .J i0 70 l(x) 'l0

5-l)- I Pharrnaceutical l'cchnologl'- I I -) t0 10 l(x) .10 4

)-l-l Phalrnaceutical M icr.obiologY l0 10 r00 'l()

5 - lr-2 Phzrrmaceutical M icrobiologl 30 70 r00 .t0 4

j-r-j Plrarnraceutical Analvsis- I I I J 30 70 100 40

5-P-3 I)harnraceutical AnalYsis- I I I 3 30 70 00 40 4

5-T-4 Medicinal Chemistrv -l 3 30 "/0 00 40 3

5-P-4 Medicinal Chemistry -l 3 30 70 00 40 4

5-T-5 Pharmacoloev - I 3 30 70 00 40 _)

5-P-5 Pharmacoloqy - l 3 30 70 00 40 4

Sixth Semester Examination for the Degree of Bachelor of Pharmacy

SCHEME OF PAPERS

,A \tr q/ I
$}'a

4
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\'linintum 
i

ll a rlis ltr r
tl::'_"f , *

.10 i

'l imc Allolcd
lor
l'.ramination
l lls.* -

Sr. No. S u b.jcct

-[each ing
1l rs./Wcck

N'laximum \'larks

Scss ion a I

l 'n:':
10

l0

I otaI

I {)0

|00

6-t-l l)lrarnraceutical l c:chnolog) - II I i0

6- l) l)harrnaceutical 
.l 

cchrlologr'- Il l J -10
.l0 I

6-l-l Med I Chenristrr -ll 3 i0 10 00 4t)

6- l)-2 l\4cdicinal Chenristn' -ll -) 30 70 0t) 40

6-'r-3 l'harnraeol0gr'- II -) 30 70 00 40

6-P-3 Pharmacolosv - II 3 30 '70 00 40 4

6-T-4 Pharmacognosy -ll 3 30 70 00 40 J

6-P-4 Pharrnacognosy -ll 3 30 70 00 40 4

6-T-5 Hospital And CommunitY PharmacY 3 30 70 r00 40 J

6-P-5 Pro.lect Work 100 t00 40



Seventh Semester Examination for the Degree of Bachelor of Pharmacy
SCHEME OF PAPERS

Sr. l\o S ubiect
-feach 

irrg

llrs./W'cek

Marinrurn Marks

li
Sessional I l'aper j lotal

\4 ininrLrrn

\'4arks lirr
Itassirrl.

l'irle
,,\ I lou ed lirr
l:r artt i nitl irrD

I lrs.
j ..----'.--.

7-l-l B io-Pharmaccutics t0 lo l(x) -t0

7 -'f -2 Medicinal Chcnrislr'r' -II I i0 1l) |00 ,t0

t -P-) Medicinal Chcrrristrr -l Il -l i0 70 )0 .t0 1

7-',f- r Pharnracologv I 3 30 70 )t) 40 -)

7 - l,-l Pharrracology I l 30 70 00 40 1

7 -T-4 Phannacognosy - 3 30 70 00 40 J

7-P-4 Pharmacognosy -l 3 30 70 00 40 4

7 -T-5 Chemistry of Natural Products 3 30 70 00 40

Eighth Semester Examination for the Degree of Bachelor of Pharrnacy
SCHEME OF PAPERS

Sr. No. S ub.ject

Teach i ng
llrs./Week MaximLrrn lVlarks

lVl inirtrrrrtt
Vlarks fbr
l'as s in g

'l inc Allorreci
lirr
l: rlLrrr inlrtion
I lrs.Sessional I)r rpct Iotal

r(iai--
u- I'- |

( osmetic ['echrrologr' i0 70 40

8-1,- | (losnrctic l'echnologr i0 '10 t(x) .1{ )

u-|-2 Pharn.raceutical []iotechnology _) 30 10 100 40 -l

8-P-2 Pharrnaccutical 13 iotcchrrology J 30 70 100 40 4

8-T-3 Medicinal Chemistrv -IV 3 30 70 00 40

8-T-4 Pharmacognosy -lV J 30 70 00 40 l
8-P-4 Pharmacognosy -lV 3 30 '/0 00 40 4

8-t'-5 Industrial Management and
Accountancy

3 30 70 r00 40 J
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i

B. Pharm. First Semester

l-T-l Introduction to Pharmaceutics

l. Pharrnacy prot'ession: History, cocle of pharmaceutical ethics. Pharmilc)'?ls il cttrccr. pharntitc; in rclalion to alliccl

health prot'essions. Introduction to pharmacopoetas.

2. Routes of drug aclnrinistration. Classiflcatiorr of pharnraceutical closage

gascoLrs closage lirrnts and introduction to novel drug de lire ry s)-stems.

firrms. Detlnition of solid. liquid. semisolid

3. I)eflnitions" gcncral lbrnrulations. nranufacturing procedurcs and ol'llcial products ol'-

Aronratic waters. s\1rups. spirit. elixirs, glycerites. lotion. linirnents".lellies" nrr-rcilagcs. ettrulsions. suspensions' nrilks.

4. Bxtraction and Calenical Products: Principle and method of'extraction, preparatiorl ol'infusion, tinctures. dr; and soli

liquid extracts.
(t. Pharmaceutical arithmetic: Dilution and concentration of solutions, calculation by allegation, proof spirits, isotonic

solul ions.
'l . Study of following pharmaceutical aids with their application: Colouring agent, flavouring agents, sweetening agents.

l-P-l Introduction to Pharmaceutics (Practical)

Experirnents bascd on Theory topics. 

Ar\ 
^s- 

c4/- l''> -q

6
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l-T-2 Pharmaceufical Chemistrv Phvsical

l. lnlroduction
2. Behaviour ofGases: Kinetic theory ofgases, deviation fronr ideal behaviour and explanatiorr.
3. The liquid state: Physical properties- surt'ace tension" parachor" viscosilv. rcf'ractire index. optical rotation. dipolc

nroments and chem ical constituents.
4. Solutions: ldeal arrd real solutions. solution ofgases in licluid, colligatire propcrlies. partitiorr coctflcient. conductarrce

and its measurernents, [)ebye Huckel theorr,. [,xpression of concentratiolr. cbulisocopc arrd crroscopic n]clhi)ds li)f
deterrnination of nrolecular weight. Osmosis. Liquid-liquid system. critical solution tenlper.lture.

5. 'l-hernrodvnanrics: First. second and third lar.r's ol'thernrodvnanrics. Zcloth larr. utrsolutc lcnrperalule scalc.
therrnochenr ical ccl uat ions. fiee energy tlnctions ancl appI icat ions.

6. Chcrnical equilibriunr: llornogeneous and FleterogencoLrs I-arv of'nrass action. Le Chatolier's principle. l-l-r,clrollsis ol
salts. I lendersorr llasselbalch's equation.

7. Phase'rule: - Onc and t\vo component system of pharrnaceirtical interest.
8. Chenrical kinetics: Order of reaction, first and second order of reaction" deternrination of order of reaction. 

-l-heories of
reaction kinetics, characteristics ofhomogeneous and heterogeneous catalysis, acid base and enzynre catalysis.

9, Quantum Mechanics: Postulate of quantum mechanics, operators in quantum mechanics, the Schriidinger wave
equation.

10. Nuclear and Radiation Chemistry: Nuclear radiopharmaceutical, Clinical Application and dosage, hazards &
Drecautions.

l-P-2 Pharmaceutical Chemistry Physical (Practical)
Experiments based on Theory topics. 

\ \. q

. A 
^ 
r (u t\,* _, ,/,f),N> {S_\ t' \*z \

1
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l-T-3 Pharmaceutical Chemistry Inorganic

An outline of nrethods of preparation, uses and assays of the fbllowing classes of pharrnaceuticals incluch;cl in

plrarmacopoeia:

l. Acid & Bases. lruf'fers. waler
2. Gastrointestinal Agents: Acidifying agents, antacids. protecliVe & adsorher.rts. catlrartics.

j. Major lntra- & Eitracellula, at...-trotyt.r, Ph,,-siological ions. [:lectroll'rcs usc'd in rcplacorttcnl lhcorr ol'ircici basc

halance and conrhinaiion therapy.
.1. Essential & trace clenrents: 'l-ransilion clelrcnts & theiI cornpounds ol plrarrllaceulical itttpo|tarrcc: lon & haenlatinics'

rnineral supplenterrts
5. Cationic & Anionic conrponenls of Inorganic drugs uscf ul lor svsternic etJccts.

6. l-opical Agents: f)rotective. Astringents- Ant int-ective

7. Inhalants. Expcctorant and Respiiatory stinlulants

8. Conrplexing & Chelating agents use in Therapy

9. Antidotes in poisoning
10. Miscellaneous Agents - Antioxidant

1-P-3 Pharmaceutical Chemistry Inorganic (Practical)

8
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l-T-4 Pharmaceutical Biology

l. l\4odeln conccpts ot'tliologl,' viz. ntolecular. PhS,sioloeical a.rrcl biochenricirl aspccts.
).. Iliological cla,ssiflcation. spccies and population" lliotic corrrnunirr'. lliosphcrc
-1. Method of classificatiorr ol'olants

5. Morphologv of ioot. stelni bark. rvood" leal. florver. fiuit ancl secd. nrodillcation ol'root ancl sterr.
6. Riodivcrsitv arrd its conscrvzition and rranagerrent: Social" cthical. acslhclic. corrnrcrcial anrl rncdicinal r.alur:s of

bioclivcrsilr.

ascali s.

8. Ceneral structr:re and Iilc historv of insects like mosquito. hous.illr'. silkrrornr iurcj rlitcs.
9. I)lant 

.I'axononrv: 
Str,rcll'ol'the fbllowing I'arnilies with spccial ref-erence to rredicintrl inrpoltant plants: Papaveraccac.

Rattultculaceae. Crucjf'eraceae, Apocyaneceae, Rutaeceae, Umbellif'erae, I{r-rbiaccae" Solanaceae. Convolr ullr;uac.
Scrophylariaceae, Labiaceae, Euphorbiaceae, Liliaceae, Amarylidaceae, Zirrgiberaceae and Dioscolaceae.

10. Inn'oduction to microscopy (optical, electron, phase contrast, etc.)
I l. Micro-chemical tests tbrcell wall andcell inclusions.
12. General structure, physiological life history and medico econonric inrportance of-: Bacteria. I)enicilliuln. Clavicclts" Yeasl"

Mushrooms and Lycopodiunr.
li. Preparation and presen'ation ofherbarium sheets.

l-P-4 Pharmaceuticat Biology \ \r A
r;xpcri,ncrlrs hasc.r.n l heorv ropics 

f^ N* ! ^

^A W' 6--'t' $/1
)
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l-P-5 Computer Applications (Practical)
Experimenrs hrsctl.n l hc.rv t.pics. 

t , A

fiA \S- qu-V{H

l-T-5 Computer Applications

Digital Electronics: Number system" Review of logic gates. [Joolean algebra" (]onrbinalional circLrits. I)ecoclers arrd

Multiplexers, Flip-Flops. Binary Counters. Shift registers. Data rcplcscrrtatiorr. llrccl pornl and llorrting point
representation and other binary codes, halfadder, fLrll adder, substracter.

lrrtloductiorr to Conrpulers: Cornputer Systenr Characturistics and L'apahilitics: Spcccl. Accuracv. Itcliability. Menrorv
capability- Repeatability,. Computer Hardware: Block Diagrarn ol'a Conrprrlcr. -[ypes ol'Corupr-rlers: Analog. Digital.
llybrid Ceneral and Special Purpose Conlputers. Computer Generations: Charactcristics ol'Computer Generations
Computer Systerns - Micros, Minis & Main-frames. lntroduction to a PC: The IBM Personal Computer Ty'pes of PC
svstems PC. XT & Al' Pentium PC's Lirnitations of Micro Computer.

Computer Software: System software, Application Software, Types oF System SoFtware, lntroduction and Types of'
Operating Systems programs, Booting Loader, Diagnostic Tests, Operating Systenrs Executive, BIOS, Utility
Programs, File Maintenance, Language Processors, Assembler, Compiler & Interpreter. Application Soitware: Types ol
Application Software- Special emphasis on application of MS-Office softrvare. Difl'erence hetr.veen Progranr and
Packages. Disk Operating System: Intemal & External Comrnands. Unix Cornrnands.

Networking Concepts: Types of networks design structures: LAN/MAN/WAN; Advantages and lirlitations. Internct
and its Basic Concepts; The Mechanism of the lnternet. HTML Basics & Web Site Design.

t0
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B. Pharm. Second Scmestcr

2-T-l PhysicalPharmacY

L slates ol Marr!^r:- 6ascs & t.icluids- lnrrocluctiorr. Rual gascs. l.iqucl!ction ttl'uascs. Solicls- Orlstlrllislrtiorl.

l)ollnror.ltlrisnr: t)cllniriorr. cliflirent shapcs ol'pollrtrorplrs. cratrplcs ancl its irllplicirliotrs lo I)hrtrttracr''

2. l)lt1 sical lrropcr.lres ol'l)rr-rq Molecr-rlc - Aclclitii,e. cor)stituli\c a|ltl colligatiVc pr()pcfties] I)iclcctric corlslarll. its

si gn i ticarrcc to pltarttlacr'.
j.Solr-r1ionsol.nonc|ectl.olyteS.P[opertiesarrdtypeso|soltrtions.boilingpointanc|lloilingpoirrtcliaglllns

vapour prcssufe- oslnotic pressure-serrri pernteable rnenrbrane ancl osnrotic pressule. lllcasurelllellt trl ostnolic ilrqsstlrc.

4. Solutions ofelectrolytes - Electrolysis; Conductance: Equivalent and specific conductilnce.

5. Solubility and Distribution Phenomenon - General principles, types of-solvents; solLrbility of salts; solubility of slightll'

soluble electrolyte, solubility of weak electrolyte:influence of pH, inflr-rence ol'sr"rrfhctants; distribution coelllcicrrl

(Nernst coeffi cient), co-solvency.

6. Application ol. Cltemical Kinitics: Airhenius equation and shelf lil-c cletcrrnination. 
-l hcories ol' rcttctiotr t'alc.

Acceler.ated stability stldies: lptroduction. conditions used in sttrc1,"-ing ancl ptrrpose ol'sltrclr ing.

7. Interfacial phehot.nenon- Surlace tension ancl sur'face lree Errcrgy' : nlcasLlfcnltjllt ol'strIlltcc anci intcrlhciitl tctlsiort'

spreading of liqLrids: adsorption at liquicl interf-aces. Hl-ll-detcrrtrirration and irllpor'larrcc $'ilh rcsl-rccl lo strspcrrsron lrrr(1

emulsior. adsorption on solid surlaces. rlleasLlretrent of sullircc liee arcr. its siqrrillcancc lttrcl intPorlancc. cloctticitl

double laver. Ncrnst arrd Zeta poterrtial " etfbcts of electrol)'tcs. inlportatlce r|ith t'cspect lo stlspcllsiorl cntttlsiotrs'

g. Colloicls- Introcluclion. cleflnition. types sizc arrd rrcthocls ol'prcparaliorr. clil'lcrcnccs bclrrcctl trtrc - colloiclal ltrrd

coarsc suspcrsr()rs: optical arrd Kinctic plopertics: lllectlo kirrctic phcnorrcnon-clcclltlPhorcsis. clcclr(r-tlstllosis.

Dotnan
:ttlrtbil islttiott rrl' uolloirl:
I{heolOer - lnlroclucli0n Ne$,tonian ancj Non Ncrr ltrnrlrtt s\ \l!lll. \ i:e rtsitr tltc:tstlrcllle r}ls. tlllrolrtlpr atld tls

phalruaceutioal sitrrilicancc: applications ol rhcologl 1o plrarrtlacr '

Micrrrlrler.i1ics:||)l|()cit|cll()Ilttl|irnciarrterlta
surlbce area. clctrsilr ancl bulkiness. f1911' plopclties- colllpactlon.

2-P-l Physical Pharmacy (l'>ractical)

Experiments based on Theory topics.

l()
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I

2-T-2 Pharmaceutical Engineering- I

l. lntrocluction to indusfial processing: Unit Operations and Processes" l'undarnental concept ol'Inaterial arrd energl' balancc

Dimensional analysis.
2. N,laterials oi:pharrnaccutical plant construction: - f]aclors aff'ecting thc nraterial sclectiorr fbr l)harrmaccutical plants. ['h1'sical-

Chemical and ntechanical properties and uses of imponant nraterials and thcir allol's cnrplol'ccl in the cottsl|ttctiorr o1'

pharnraceutical plants. heat and corrosion resistarrt alloys. 
In.j. Corrosion and its prevenrion: - General considerations, types of corrosion, methods of redrrcing corrosio

4. lndustrial hazards and safety measures: - Mechanical chernical, electrical, fire and explosive hazards in pharrraceutical

process, industries including inflammable gases and dusts. Safety measures in pharmaceutical plants and rvorks'

5. Flow of fluids: Fluid stati6, manometers, Reynolds number and its significance, distribution of velocities across a pipe,

Bernoulli,s theorem and its applications. Fluid heads, friction losses, Enlargement and contraction losses, measurement of

flow of fluids.
6. Transportation of material: - solids: Types of conveyors. Belt conveyers, chain conveyers screw conveyors' pneLrnlatic

"onu{o^ 
and conveS,ing of manufactured materiali. Liquid: - pipes, pipe tinings. pumps and valves Cases: - Farrs'

hlowers. cotnpressors arrd eiectors.
7. process variables and elements of automatic prooess control, principles arrd instruments r'rscd in nlellsuremenI ol'r'ariablcs

like temperature. pressure, flow level, moisture etc. lntt'oduction to process control.

g. Filtration:- Mechanisn.r of filtration. factors aff'ecting liltration, selection of lllters. stud\'ol'llltcr nredia- and lllter aids'

classification oifilters- filter press. leaffilters. corrtiiuous rotarY tilters^ nrcdia lllter'. nrctnbrane tllters- sterile llltration ol'

liquids.
g. Sizc Reduction: - Mechanisrn ol. size reduction. factors al'fectine size rcclucliorr. pharrnaccLrtical appliclrtiorr" thcon of'sizc

reduction. Energl, requir.ernent. classification ot'ccluiprncnt. Stuil), ol'cutting lolls. llanttlcl rnill. bllll rlill rollcr rnill lluicl

enerer rnill colloid nrill. selection ol'equipment's. Wet Einding. closecl circuil grinding.

q

tl
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2-T-3

l.

3.

6.

).

2-P-3

Pharmaceutical Engineering -II

Heat transf'er- l-leat transfbr mechanisms. Heat transt-er by conduction. Fourier's larrt conrpourtcl rcsistance in serics.

heat tlow thror"rgh a c,vlirrder. conduction. convection through lluicls. Natural ancl lblced convection. Surtace

coel{lcients. ovcrall heat tlanst'er coefficients. Radiation. Conccpts o1'black arrd glar bocll" lleatcrs. heat exclrarrgers.

lrrductive heating. Introductiorr to various t),pes o1'heating nredia ancl f'ucls. stearn as hcatirrg nrediunr. properties ancl

uses o{ steanr. Stearn traps. heating by electricify. Insulations types and selection of insulators.
Evaporation: - Factors affecting evaporation, types of evaporators, study of evaporating pan. evaporating still. short
tube evaporators, forced circulation evaporators, film evaporators, Evaporator accessories, Evaporators capacity. heat

and material balances, multiple effect evaporation, capacity of multiple eff'ect evaporators undei reduced pressure.

Distillation: - General theory applied to binary mixtures boiling point and equilibrium diag'ams, Raoult's la'uv and

Henry's law, constant boiling mixtures. Equilibrium distillations, differential distillations" rectiilcation, construction of
rectiffing columns. Enthalpy composition diagram, reflux ratio, McCabe-Thiele method for calculation of theoretical
plates efficiency, steam distillation, molecular distillation and its applications.
Humidity and air conditioning:- Definition of various terms. psychonretric charts. u,et br-rltr llreorl'. deterrrrinalion o1'

humidity. methods of increasing and decreasing humidity, air conditionirrg" cooling towers. inrportance of hunridity ancl

its control.
Refiigeration:- Ceneral considerations, coef'ficient of perfbrmance, capacity of a rcli'igerating unit. conrpression ancl

absorption types ofrefrigeration cycle. choice ofretiigerate. application irr pharnracy

Drying: Introduction" theory of drying rate ol'drving- classilication ol'drvers. \'?tcuLnr spra\. tra\'. lltridised bed clrycrs.

Principle of tieeze drving and freeze dr1'ers..

Crystallisation: - Cr)istal fbrnts and crystal habit solLrbilitr oun'cs thcorr ol cnstallisaliorr. nrrclcalion;utcl crrslal
gro\\,1h tnaterial lrnd energy balances. classillcatiorr. principle unclcr' lr ing thc clcsigrr arrcl opclirtion ol lartk. Srvcttsort

Walker. Cr-v-stal and vacuunr type crystallizers.
Gas absorption: - l-ou,el packing propenies arrd t1'pes ol'packirrg nratofials lbr lolcr. t()\\cr c()nstrLrction. prcssurc drtrl'r

throush nacked tou'ers. mass transt-er coetlicients. l-lF.I l).

Pharmaceutical Engineering -II (Practical)
Experiments based on Theory topics ofPhannaceutical Engineering- I and II. 

\ ( )/,-, A-+'- \/q 'T- 
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2-T-4 Fharmaceutical Jurisprudgnce

| . Introduclion
a. Plrarmaceutical Legislations - A brief rcvier.v
b. Drugs & Pharnraceutical Indugtry,- A brief'revieu,
c. Pharmaceut ical Education - A brief revierr

2. An eldborate (practical oriented) stpdy of the following
a. Pharmaceutical Ethics-Plirarmacist in relation to his job
b. Pharmacy Acr 1948
c. Drugs and Cosmetics Ac1 1940 and Rules 1945
d. Medicinal & Toilet Prepqirations (Excise Duties)Act 1955
e. Narcotic Drugs & Psychqtropic Substances Act 1985 & Rules,
L Drugs Price Control Order.

3. A brief study of the following with special reference to the main provisions.
a. Poisons Act l9l9
b. Drugs and Magi.c Remedf es (Objbctionable Adver-tisernenrs) Act 1954
c. Medical ferrnination of Fregnancy Acl 1970 & Rules 1975
d. Prevention of Cruelty to A,nimals Act 1960
e. Factories Act 1948
I. Paterrrs Acr 1970.

4. Code of Social E,thics. larvs rplated to vigilarrcc. Anticorruption (Ofcanisaliorr. Structure/Agencics). C.ll.l.
(Organisation. Structure & lau,s). and CorrLlpt Practices & Cornplaint. lhcsc conccpl an(l contc\l lbr pnrlcssion ol
pharmacy..

5. A briel study ol'the various prescriptionAJon-prescription Products. Mcdical/Surgical accossories. t)iagnostic aids.
appliances availablc in the rnarkel.

Note: - The teaching of all the above acts shoulcl cover the latest amcndmcnts. 
q
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2-T-5 Human Anatomy and physiology-t

L Scope ot'antilont,r ancl phvsiology and basic lerntinologv usccl.2. Structufe o1'ccil. its c()mpononts and the ir llnctrons.
l 

]:l:::::i::,i:suc o['tlre hurnan boclr,: Epithelial" conncctive" nruscular and ncrvoLrs rissues" their sub-typc and rhcir
ct)A rilctcnst I cs.

1' osseous system: Stt'ucture, composition and functions of skeleton, classillcation of.joints. t1,,pe of rnovement.6f .joirts.disorders o{'joirrrs.
5 Skeletal system: Gross anatomy and physiology of muscle contraction, physiological properties of skeletal nruscle arrdtheir disorder.
6' Haemopoietic system: Composition and functions of bloocl and its elements, their clisorder" blooct gror-rps and their

si gnifi cance, mechanism of coagulation.
7' The lymphatic systcrn: Conrpos-ition. tbrrnulation and circulation of lvnrph. clisorder ol'lvrnph and I-r,nrpSaric s,\srcrr.llasic I'hl,siologv arrd tirnction of spleen.
8. 'l-he cardiovascular syslem: Basic anatomv of the lreart. phl,.siolog;, ol'hear1. blooil i,esscls and circularion. Basic

understanding ol- cardiac cycle, hearl sot-tncl ancl electrocardiograni. utoocl pressurc anri ils r.cgulalion. gutlinc .l'
cardiovascular disolder like hypertension. h\potension. atherosclJrosis. angina. rnvocarclial irrlir.ction. congcstivc hcirit
fhi I Lrre and carcl iac arrhvthnr ias.

2-P-5 [Iuman Anatomy and physiology-I ( practical)
l:xpcrinrents basctl ori l'heorr, topics

,4 $4,
G-,Vq,{n
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B. Pharm. Third Semcster

3-T-l Modern Dispensing Pharmacy

l. l{istory, delinition and scope,

2. l'rescription: Types and parts of prescription, handling of prescription, source of errors in prescriptiorr. conpounding o1'

prescription. care required in dispensing procedures, including labelling of dispensed products. precautions r.r,hile dispensirr.r

various dosage lorms. prescliption refills, prescription pricing.

J.(ioodcompoundinganddispensingpracticcs:Personne|.hor'rsekeeping.bLrildine.dclcrttlclllatitrns.1lrcscr.iplit.lt-t

protilc PMR. ADR" purchasc lecords. stock records. idiosvncratic cases.

4. l,atin terms: knowledge ol'corrmonly used Latin terms irr prescription and their translation inro l:rrglish.

5. l'rinciplcs involved and procedurcs adoptcd in dispensing ol: -l'_rpical prcscril-r{iorrs lil.c nrirtrrres. solutions. cnrrrlsions.

i n halat iorr. pai nts. spla-r,s. I irb lct tri tLrralcs.

6.|ncttnrpatibiliticsin;rrescriptitrn:Dc1lrritiorr.tlpcs.phr,sical.chcnlica|itrrc|thcrapctr|ic'Inlctl1itltla|

quatelnzir! atut.noniuttr cotttpounds. carbohydlate,s. gl;,cosides. anaesthetics, clvcs. surlhcc acti\/c agcnts. Corrcctiorr ol'

irreonrpirt ibi I ities.

7. Dispcnsing calculations. Basis of posology, calcr"rlation of doses for inlants, childrerr, adults. elcler'lv and rcnallv irnpairccl

patients. Detection of overdoses in prescription, knowledge of prophylactic and thelapeutic closes rvith routc ol'administlltion.

Diff'erent systems of rveight and nteasurements and their interconversions.

ll. Surgical products: Deflnition. primary wound dressing. absorbents. surgical cotton" surgical gauze's ctc.. bandagos. acihcsire

tape.pr()tectiVecel|tr|oseIraetrros1atics"oftlcia|dressirlgs"absolbableatrdnotl

prosthetics and organ repJaccment nraterials.

n
3-P-l Motlcrn Dispcnsing Pharmacy 0 ^ 9

lir;ru1i111..111')ir:u(l.r) tlrr.)r.\ r()lics 
/,.1 -/ fr+ \ /nr\ ul/ / \., , \lN.\\

^ \i>/
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3-T-2 Pharnlaceutical Chemistry Organic-l

l. Structure anp I'ropcrties : Atomic structure, Atomic orbitals, Molecular olbital rhcorr'. \\avs equation, MoleculzLr orbitals.

Bonding and Arltibonding orbitals, Covalent bond, Hybrid orbitals, Intermolecular fbrces, Bond dissociation energy. l)olarily ol

bonds. Polarity of molecules. structure and physical properties, Intermolecular forces. Acids and bases.

2. Stereochemistry: Isomerism and nomenclature and associated physicochemical properlies. op{ical activity. stereoisornerisnr.

specification ofdonfiguration. Reactions involving Stereoisomers, chiralitv, chiral reagents confornrations.

3. Structure; Nomenclature; Preparation and Reactions oft Alkanes, Alkenes. Alkyrres: Cvcloalkanes. Dienes. Benzone.

Polynuclear arorTlatic conrpoundso Arenes, Alkyl halides, Alcohols,.E,thers, Eposides. Arnines, Phenols. Aldehydes anri kelorres.

Carboxylic acidsr Functional derivatives of carboxylic acids, Reactive intermediales - carbocations. carbanions, carberrcs. nitrcnc

and nitrenium ions.

3-P-2 Pharmaceutical Chemistry Organic-l

[:xperimerrl basccl on theory topics

l1
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J-T-3 Pharmaceutical Chemistry Organic-II

l. Nucleophilic and Electrophilic Aromatic Substitution Reactions: Reactivity and orientation: Electrcphilic and Nucleophilic

Addition Reactions; Rearrangements (Beckman, Hoffman, Benzilic acid, pinacole-pinacolone and Beyer-Villiger);

2. Blimination reactions Conservation of orbital symmetry and rules: Electrocyclic, Cycloaddition and sigmatropic reactions;

Neighbouring gtoup effects; Catalysis by transition metal complexes. Stereoseleclive and stereospecific reactions: Ncrr orgatric

reagents used in drug synthesrs.

J, lleterocyclic Compounds: Chemistry, preparations and properties of some inrportant heterocyclis contairring i. 1.5" 6 & 7

atoms with one or two heteroatoms like O, N, and S.

4. Chemistry of lipids, Carbohydrates, Proteirrs and Nucleic acids.

3-P-3 PharmaceuticalChemistryOrganic-Il
Exoerimcni bascd on theorv topics

,r,h M- 4
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3-T-4 Pharmaceutical Analysis: I

l. Signif)cance ol'quarrtitntive arralysis in quality control, Different techniques ol'arral1,sis. Plelirninalies and clcflrritions.

Signilicant figures, Rules fbi retaining significant digits, Types of errors, Mean deviation, Starrclarcl deviation. Statistical

treatlnent of small data sets, Selection of sample, Precision and accuracy. Fundanrentals of volirnietric analysis, nrcthods ol

expressing concentration, plinrary and secondary standards.

2. Acid Basc Titrations: Acid base concepts, Role ol'solvent. Relative strengths ol'acids ancl lrascs. Ioniz-ation. Lau. ol'rnnss

action. Common ion effect. Ionic product of water. pH, Hydrolysis of salts. fJendersorr-llassclbalclr cquation. Buf'l'cr solrrtions.

Neutlalization curves. Acid-base indicators, Theory of indicators, Choicc of inclicators. rrirccl irrclicators. I)olr,protic s\slcnr.

Pol,n-anrine and amino acid systems" Amino acid titratiorr" npplications in assay,of tllO.,. NaOll" CaCOr ctc.

J. Oxidation llcduction'l itrations : Concepts of oxiclation arrd rcductiorr. I{cclor rcuctions. Slrcn5rlhs ancl crluivalcnl rrci.!rhts ol'

blonralc. potassiurn pcnrlrr]ltilritte: titanoLrs chloricle ancl Socliurn 2. (r-dichlorlphcnol. irtilopltcnol.

1.Prccipitatittn-|.itrations:I)rccipitaticlrrreactions"SolLrbi|it1prrlcluots.

and baliunr sulphate. lndicators. Mohrs nrethod. Volhard's method arrd Fa.ian's rlelhocl.

5. Cravimetric Analysis: I'recipitation techniques, solubility prodLlctsi The colloiclal state. sLlpersatLrr.ttion co-precipitation.

postprecipitation, digestional *ashing ofthe precipitate, filtration, filter papers and cnrcibles, ignition. thernrogravinrctric cun,cs.

Specific examples like bariLrm sulphate, alun-rinium as aluminium oxide, calcium as calciurn oxalate ancl ntauttcsiunr us

magnesium pyrophosphate. organic precipitants.

J-P-J Pharmaceulical r\nalysis: l A A
l:r|],:rirttcrtt hlrsu.l ort llrc()r'-\ loprcs Y - \' \ \

r \ 2/t N'* \
\ tN'\\ -' 1e't' I '' / -(^,,^ ut1- $,"rVr)\Y'1
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3-T-5 IJuman Anatomy and Physiology-Il '
l. Digestive Systcm: Gross anatomy of the gastro-intestinal tract, functions of its difterent parts inclr-rding thosc of liver.
pancreas and gall bladder, various gastrointestinal secretions and their role irr the absorption and digestion of food. Disorcjcrs ol'

digcstive system.

2.Ilespirator1.System:Anattltlr1,ofrespirator1,orgarrs&itsf!nctions.respiratitrtt.nlecltanistllztrtclr.cgtLtlittitll

respirator_r, voluntes and vital capacit_t,.

J. (lcntral Nervous Sl"stcm: [runctions

ncrV()tlss)'steIll.retlexactitlnclectrocnccpha|tlgrattl.specia|izct|litnctitrnso|.tlrcbritill.(rirtlilrltlcrrcsltrlt|lltci

transnrission in tlrc z\NS.

5.[rinarr'Sr'stem:VaritlLtsl].l|tS.Structurcsand|Lrrctions

lcitl-hlrsc hlllrrcc. Discirscs ol thc rrrirrarl systenl.

6. lleproductive System: Male and female reproductive syslems and their hormones" physiologi, oi'rnenstruation. coitus arrd

f'ertiiization. Sex differentiation, spermatogenesis & oogenesis. Pregnancy its maintenance ancl parturit.ion.

7. Endocrine Systcm: Basic anatonry and physiology of pituitary, thyroid, parathr,roicl. Adrenals" pilrcrcas. lcstes and ovar.)

their hornrones arrd tunctiorrs.

li. Sense Organs: Basic anatonrv and phvsiologv of'tlre e"ve (vrsion). ear (hcarrngt). tastc buds. nosc (snrcll)ancl skin (sLrperficial

feceptors ).

9. a. ('onccpts o1'health ancl diseasc; Disease causins agcnts anrl prcr,cnliorr ol'cliscirsc.

spcci lical iorrs lirr dri nkin-u rr lrtcr.

c. l)cnrographr and larrr ilr Plarrnrng: l\4cclical lerrlirration ol'prcgnancr'.

d. Cornrlrrnica

influenza- diphtheria- whooping cough, tubercLrlosis, poliomvelitis. helnrinthiasis, rnalaria. fllariasis. rabies. tr.achonra. relanls.

leprosy. svphilis. gonorrhoca. and AIDS).

c. First Aid: Ernergency treatn"tent ofshock, snake bites, burns, poisoning. fiactures and resuscitation nrethocls.

3-P-5 Human Anatomy and Physiology-Il

Experirnent based on theory topics

20
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B. Pharm. Fourth Semester

4-T-l PharmaceuticalTechnology-I
I . Centrifuga tio n : - Theoretical consideration, principle of centrifugation, study of labo rator'.r. and lalge scale ccpr ipmcn rs

and their applications. Size Reduction: - Mechanism of size reductiorr, fhctors afltcting siz-c reductiorr. phalrnaceutical

application, tlreor;- ol'size reduction, energy requirerrcnt. classiflcation ol'ccluipnrcnt. Stucly ol'cuttirrg rolls. Ilarnrncr

rnill. ball mili. ioller mill, fluid energy mill. colloid nrill. selection of eqr-riprnenti. \trret grirrding. closccl circLrittrinding.

2. Size scparation: - Standards ior porvders. sieves and sicving eclr-ripmcnt lluicl classillcation nrclhocls sedinlcntillion.

Ce1.'lon separator clutriation particle size distribution and its ntcasufcnrcnl fcpfcsentation ol'(lllla.

j. lrxtrnction: - Principlcs

batte|ics.[)otlrauitrtor.c()|ltintlouSc()uIltc|.cuf|.c|1lc\t|.|lcli(lt)S\\|cl1l.e'itraclitltl

1. \liring
licltrid ancl liquid- liclLrid nrixcrs used irr pl.rarnrztcctitical incluslr). Lrllrasonrc nrrrcls.

5. (ionrpaction and comprcssion:- Measulcrrcnt ol'purrch lirrces. trarrsmission ol'tirrccs throuth porvclers distributiorr ol'

1ilrccs.actirrgrrithinthepor'r'dernlass.ef1.ecto|pressurct.lnrclatii,croIuttlc.

colicsion of'palticlcs. stfength ofgranules. lactors affecting the strength ofrablcts.

6. Strrdy of principle underlyingthe design and operation of varior"rs nrachines enrplol,ed in thc srnall soale and lalge scalc

production oftablets, capsules, ointments, liquid orals and parenterals.

7. Packaging of Pharmaceutical Products: Packaging components, types- speciticalion ancl ntctlrocls o1' evalLration

stability aspects of packaging. Packaging equipment's. factors irrfluencing choice of container-s. legal and othel ol'llcial

recl u i renrents f'or contai ners. package testi n g.

t'i. Pilot plant scalc up -['echniqucs: - Concept ol'pilot;rlarrt. [)ilot plant-scalc up tcclrrricprcs in pharrraceuticals.

4-P-l PharmaceuticalTechnology- l a)
Fr1rgr1111.'11f irsed.rr,,,.,,',,,rn,..*O 
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4-T-2 Pharmaceutical Analysis- II

Theoretical considerations and application in drug analysis and quality control of the lollowing analytical techniques:

l. Non-aqueous titrations

2. Complexometric titrations

3. Miscellaneous Methods of Analysis: Diazotisation titrations, Kjeldahl method of nitrogen estinration. Karl-Fischcr titratior).

Oxvgen llask combustion.

4. E\traction procedures rncluding separation ofdrugs from excipients

5. Chromatography: The fbllorving techniques will be discusse<j n,ith relevant examplcs ol'pharnracopocial proclucts.

fLC. HPLC. GLC. l'lPT'LCI. paper chromatography and colunrn chromatograph).

6. Potcnl iomelrl

7. Conductonretry

8. (-oulornetrr

9. Polarographv

10. Arnoeronretrv

4-P-2 Pharmaceutical Analvsis. II
Experiment based on theory topics l,* {
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4-T-3 PharmaceuticalBiochemistry

l. Biochenrical organization ofthe cell and transport processes across cell nrernbranc

2. T'he concept ol'li'ce encrgy. deterrnination of changc in I'r'ee encrgy' - liom eqLrilibriLrr constilnt ancl rccJr:ctiorr polcnlial

bi<rcr.rcrgetics. production o I A'f P and its biolggical sigrr i ficar.rcc.

J.|lnz1'mes:Nomcncla1urc.c|1Z\rnlekincticsatrditstncchan

clinical diagnosis.

J. (lo-e nzvmes: Vitanrins as co-cnz\nrcs and their signilicance. Mctals as co- cn7_\ nrcs und thcir silnillcancu.

5.(.arbohr,drate\,letabrl|ism:(]ottr,ersiot

rcuulalion. (iluconeogerresis ancl glrcogenolysis. rletabolisrl of galactose ancl g.alactoserlia. rolc ol'sugar nuclcolicles in

bios1.'nthesis, and pentose phosphate pathway.

6. Thc Citric Acid Cyclc: Sigrrificance, reactions and energetic of the cycle, Amphibolic role olthc ci,clc. and Glyoxylic acicl

ci cle.

7. l-ipids N'letabolism: Oxidation of latty acids" B-oxidation & energetic. n-oxidation. co-oriclation" Iliosvntlrcsis ol'ketone

bodies and their utilizatiorr. Biosyrrthesis of satufated and unsaturaled lirtty acids. contfol ol' lipid nrctabolisnr. l:sscntial lirtlr

acids & eicosanoids (prcstaglandins" thrornboxanes arrcl leukotriencs). phospholipids. urrcl sphingolipids.

li.Birl|ogicaloridation:Ilcdox-ptltcntial.enz1,,rtles

oxidatirc phosphor'r'lation. rrcclranislrr of'oxidativc phospholr lalion.

9.\ifrtrgcn&Su|phur(.r,clc:Nilror.ten|lratitrtt'atttnrottittassinrilalitln.rli|ti|lcltllolritnt|tlitrlttcitssittti|a1itrtl.

10. i\'letabolism of Amnronia and Nitrogen Containing N'lonomers: Nitrogen balance. Iliosvnthesis of arnrno acirls.

Catabolism of amino acids. Conversion of amino acids to specialized prodLrcts, Assinrilation of antnronia. [Jrca cyclc. nretabolic

disorders of urea cycle. Metabolism of sulphur containing amino acids. Polphyrin biosynthesis. Formation of bite pignrerrts.

I'lyperbilirubinemia. Purine biosynthesis. Purine. nucleotide interconversion. Pylinridine biosl,rrthesi)^ ancl fbrrration ol'

dcorr rilrourrueleot ides.

I l. Biosvnthesis of Nuclcic Acids: Brief inttodLlction ol' gerretic organization ot' thc nranrnralian scnonrc. altcralion iurcl

learfirngctrents of -qenetic Inatcrial. Biosyrrtlresis of DNA and its rcplication. VlUlation. I)h\sical & clrcrrrical rlLrtugcncsis/

carcinogcnesis. DNA repair rncchanisrn. Biosynthesis ol' RNA.

l2'(icnctic(.ot|candI)t.trtcinSr,nthesis:

I:]riel'accttLtrrt ol'genctic ert,uinccrirt-r.r urrd ptilrnrcrasc elrain reactions. I{cgLrlation ol qcrrc crplcssiorr.

4-P-J Pharmaceulical Biochemistry

lixpcrinrent based on theorl' topics

L)
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4-T-4 Pharmacognosy-I

L Dellnition. history. scope and development ol Pharmacognosy

2. Sources of drugs: Biological, rnarine. mineral and plant tissue cultures as sources ol-drugs

3. Classiflcation of drugs: Alphabetical. morphological. taxonornical. ohenrical ancl phanttacoloitical classi{icatiorr of drtrgs.

4. Cultivation. Collection. l)rocessing and storage ol'oruclc drugs: I'ractors influencing cultiratiort ol ttr.,tlicinal. plants. l'rpcs ol'

soils ancl l'ertilizers of'conrnror.r use. Pest managelnent ancl natural pest control rgcrlts. Plrnt lttrttttttttcs ilncl thcir applications.

Poll'ploid.v". nrutation and hlbridization rvith ref'erence to nredicinal plants.

5. Qualitl, control of crude drugs: Adulteration of crude drugs and their cletection bv orgirnoleptic. rnicroscopic. ph1'sical.

chernical and hiological rnethods and properties.

6. Introduction to active constituents ofdrugs: their isolation, classification and properties.

7. Systematic pharmacognostic study of following:

a) Carbohydrates and derived products: agar, guar gum acacia, honey, isabgol, pectin, starch, sterculia and tragacanth.

b) Lipids: Bees wax; castor oil, cocoa butter, cod liVer oil, lard, linseed oil, rice bran oil, shark liver oil and wool lat.

4-P-4 Pharmacognosy-I
Experiment baseil on theory topics

*\ \W- ?t**%
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4-T-5 Applied Mathematics

l. Algebra: Equations reducible to quadratics, sinrultaneous equations (lirrear ancl quadratic). I)clerntinants. properlies of
solution of sinrultaneous equations by Cramer's rule. ntatrices. clellnition ol spccial kincls ol'rlalriccs. irrithrnetic opcrati()ns ()n

nlatrices. inverse of a matrir. solution of sirlultaneous equatiorrs b1 rnatrices. phiu'rraceutical applicati6ns ol'deterntinants and

nlatrices. [:valuation ofHnl. t:n2. and En3, mensuration and its pharrnaceutical applicntions.

2' Vlcasures of (lentral Valuc: Ob.jectives and pre-requisites ol'an ideal. measure. ntean. lnodc iLr)rj nlcdian.

J. 't'rigonometrv: Measurement of angle" T-ratios. addition. subtraction and translbrrnation lbrntulac. l'-ratios ol'rnultiplc.

subnrultiple, allied and certain angles. Application of logarithrns in plrarmaceutical conrputations.

4. Analytical Plane Geometry: Certain co-ordinates, distance between two points, area of'rriangle. a locus of poinr, straighr linc,

slope and intercept from, double- intercept form, normal (perpendicular form), slope-point and tr,r,o point fbrm, general equatisn

of first degree.

5. Calculus:

Differential: Limits and.functions, det'inition of diff'erential coefflcient, diflerentiation of stanclard f'unctions, including function

of a function (Chain rule). Dif'fbrentiation of implicit firnctions. logarithmic dil'f-erentiation. parametric clitl'ererrtiation. successivc

diflerentiation.

Integral: Integralion as inverse ofdiifbrentiation, indefinite integrals ol'standard lirrnrs. inrcglarion hr parts. subslitLrtion ancl

partial tiactions. lorrnal evaluation of definite integrals.

tl /a
[\ /^

vA' W ffi/ I'* 9t././ \l{z:v/l
I
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B. Pharm. Fifth Semester

5-T-l Pharmaceutical Technology-lI
|.|,iquicl[)osagcsI]ortrts:|tltr.oduction.t1'pcso1'additir,estlscclinltlrtttLtlaIitltts.rc|lic|cs.sllthiliscr.s.1.ll.csct.rlilc'

ancl eraluation o1'clcar licluids. suspcnsions anil cnrulsions olticiul irr plralnracopocia.
2.ScnlisolidDostigc|]or.ltts:[)cllrritiorrs.tr1rcs.nrcchatlisnrsol.clrr.rgpc|l0tratioll.litctorsirrlltrcrl

scnlisolidbtrscsirnclthcirse|ectiorr.Cenera||br.rnulatiorrof'serniso|icjs.clearec|stlltrtlrtlactLtrittstlroceclttre.
lund plreltrging.

3. Suppositories: lclcal requirenrents, bases. displacen-rerrt value. nranuf'actr:ring ploceclurc. pacl(a8inB and evaluiltion.
4. Capsules: Advantages and disadvantages of capsule dosage fbrnr. Material fbr procluction of'hard gelatin capsulc. sizc

of capsule, lbrrrr"rlation, rnethod of capsule filling. Soft gelatin capsules: Shell ancl capsLrle content, nranuf'acture.

Impofiance of base absorption and minimum/gnr factors in soft capsules. Quality control. stability testing zrnd storage

of capsule dosage fbrms.
5. -fablets: Advantages and disadvantages of tablets, applications and fbrmulations of dil'f'erent tl pe s ol' tablots.

granulation technology on Iarge-scale by various techniques, different t)pes oftablct cornpression nrachincr)'arrcl lhe

eqr.ripnrents errployed, evaluation of tablets. Coating of Tablets: T;,pes of coating. filnr lbrnring nratcritrls. lirrmulation
ofcoating solution. equiprnents for coating. coating process. evaluation ofcoatcd tablcts. Stabilitl'kinetics ancl clualitv
a-ssurance.

6. Blood Products iincl I'lasma Substitutes: Collcction. processing and storagc ol'rvholc lrrrmun [rloocl. concentnttccj hutnatr

I{BCs. dried hunran plasnrzr. humarr
plasrna substitutcs. iclcal fcrluirernents. l)VP. dextran. ctc.

7.l)harrnaccLttica|l\crosols:clellnititln.propcl|arr1s.gctleraIlilr'mtt|1ioll.lllallll|
pharmacculical applications.

5-P-l Pharmaceutical Technology-ll (l'ractical)
I rlteritttuttl: l,lts.rl ott I lttltr lrrltic:. Pr p.

.A 'w-v

2(t
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.5-T-2 Pharmaceutical Microbiology

l.Scopeof Microbiologr -llistorical ciei,eloprlent-applicatiorrsloplrarnracculicrls

inlrocluction 1o micloscopr urrcl ils lcchniques.
.1. Iliologr ol' nt icro-organ isnrs:

(grou'tlr

nlethods (total count and viable count).characteristics of disease causing bacteria (Staphl lococcr-rs. Strcptococcr,rs. Neisseria.
Clostridir.rrn" Corynebactelium, Pseudomonas, Vibrio, IJemophillus, E,scherichia- Salrnorrella, Mycobacterir-rnr).
b). Yeasts and Fungi - introduction, classification and characteristics off'ungi class t,ith their clinical significance.
c). Rickettsia - Introduction - clinical significance and applications.
d). Viruses - Introduction - general properties (size, nucleic acid content, nretabolisnr) - strlrclufc of viluses (helical svnrrnelrv
and icosahedral symmetry) - effect of chemical and physical agents on viruses - virus-host cell intefrrclions - bacteriophage and
its epiderniological uses (lytic growth cycle and lysogeny) - human viruses and their.cultivation irr cell culture. chick crnbryo anci

arrimal inoculation - nrultiplication of human viruses - interf'eron's - HIV - tumor r irrrsr.s - prions.
;1. Sterilisation - Delinition - Classitlcation into thermal nnd non-thernral rnethocls - clctails ol'hot air slcrilizatiorr. autoclar ing.
gaseous. radiation. sterile flltration - bio burden deterrnination - stcfilisation rnonilors (lrlrlsical. chcrrrical and brological
inclicators) - serrsitivitl,
- Applications o1'autoclaving in hospitals

cste|s.a|cohols.ctc.)-lhctorsa|.lcctilrgchoiceol.arrtinricroLri

coef'ficicnt. Kclse1'-S1'kcs tost) . d\ ltantics ol'disinli:ctrun.

T. lnclr-rstriai Micnlbioloqr:l)rcp:Lration.standarclizationol'r,ariousantibiolics.r,ilarrrirrsancl ullccr-idcs.

c\A
5-P-2 |'harmaceutical Microbiology(Practical) \ \r ( l
f-.\prrilnclrrs based on fheory ropics 

t ./2A hq \ /\, rm -... I - ./ ./, \\v ( !Irt_. /\ \#-(,w \ 1)
\1 

' 
)0-
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{+

5-T-J Pharmaceutical Analysis- Itl
l lntroduction. pharmacopoeial rnonograph, literature collccrion. data handling and exprcssirrn 9f analytical rcsulrs -
Docurnentation and record keeping.
2. Validation: Validation of analytical Methods and Equrpment as definecl in USP
-J. General physical rnethod- Density, Solubility, Molecularweight. RefractonletD/. Optical activiry. Viscosiry, Surface tcnsion.4 Anal,vsis of Drugs and Excipients in Solid State- lntroduction - parlicle size analysis and scope of n]rcLtrocls.
5' Instrurnental methods in the development and use of medicinei -lntroduction, froducr characrerisation tbr drug developnrenr.
product development, production and pharmacopoeial coritrols, drug metabolis'-r,r 

";J;;;;;;";;;;l,r;,"6' The basis of sp.ectrophotometry- Introduction, atomic spectrr! mo-lecular spectra. instrurnentation. spectrophotometef.
7. Ultraviolet-visible absorption spectrophotometry- Introduction, quantitative spectrophoronretric urduv ofi1r"Ji.inuiruor,un""..
assay of substances in multi-cornponent samples, optimum condition for spectrophotornetric r.orur.,nrntr, structural analysis.
8. ,A.tomic emission spectrometry and atomic absorption spectrophotometry.
9. Spectroflurimetry- Introdu.ction, instrumentation, application and quantitative aspects.l0' Radiochemistry - Radio-immuno assay (RIA) and related immunoassay techniques. Eil-lSA-technique - theory,.
I nslrumentation and applications.
ll Nuclear Magnetic tesonance spectroscopy- Introduction, instrumentalion. application anri quantitative aspects. carbon-l-l
N M R (CM R ) specrroscopy.
12. Mass spectrometry- Introduction, instrumentation and practical application.
l3' The application ofspectroscopic techniques to structural elucidation- lnfrocluctiorr: aids to spectral inrcrpreratt()n. ercrcrse nncj
sol utitrns.

5-P-3 Pharmaceutical Analysis- III
l,r.rperirnenls hascd on Thcorr lopics

,\V {U--
\W/\|,r

( rtl '\
Y!' -)
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5-T-4 Medicinal Chcrnistrv -l
l. Introduction and Hisku'r
2. []iopharrnaceutical Propcrtics of [)rug Substanoe
--1. S t ructural f-eal u res and l)har.nraco lopi cal acti v i tv
4. -I'heoretic 

aspects of'dflrg design
5. Molecular Modelling
6. Receplors and Drug action
7. Physicochemical Properties in relation to biological actiorr.
8. Metabolic changes ofdrugs and related organic compounds,
9 The synthesis and SAR of the compound, Classification under each class and Biochemical approaches in drr,rg clesign rvhercr.,cr
possible should be discusscd.
a. Adrenergic agents: Phen-vl ethylamine analogs, Epinephrine. Norepinephrine. Ephedr.irre. l)seuclo-eplreclrine IICI. Mellrarnip6l
bitartrate. Trinrinopeptane arrd Naphazoline HCl.
b. Cholinergic and anticholincrgic: Acet5,lcholine and its analogs. Atropirre
c. Ncuromuscular Blocking Agents
ci. General trnaesthetics: - (i,r,cl6nrupun.. halothane. vinr,l ether. tribr6ntelhalol. SocliLlrl lhiopcntal
e' l-tlcral anaesthetics: - (locairre. Procaine Ilvdrochloricle. Benzocairrc" Ilutacairrc sLrlphatc. MotabUlctllian)inc llCl .l)ihucairic
llCl. l,ignocaine IlCl" Dipcroclon IlCl.

5-P-4 Medicinal Chemistry -l (Practicat)
l:rperrrttcrrl: hasucl \'t) | Itrr,r'r ltrpicr

^.-.k4,4\ \$-

t9
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5-T-5 pharmacology_f
l- ( jcneral I'h:rrmacolour

a. Introdr:ction to p-itarnracology_ 
Definition,administration. Ib il;;;;d;;,::fi:4ffi:Hr;Nil#T;;:?l;:i 

various branches' solrrcc of drugs. dosage rbrn, ancrrou,cs or.crrug

. ;i*H:fi"'nnodirvingils;;;:;;r:?$T5.".:ili:ssirication ancr drug recepro,.s inreracriorr. con,bined c..ccr

, o.basic 
",;.1;"",'.#ii:il:T-T:,il:;l*.:ttl:;*'.i. irili,'u,,iorr. Mcrah.risnr rnri r:rcrc,i,d Pharmacogenetics vailability and bioequivalence studies. 

rtt ol drugs. I)rinciplcs
c. Adverse drttp reactiorrs D.,,^ ;^,^_^^.:I D;.;"*y ;:, ffililil;?ii:iffffillil:precrinicai 

arrd ci inicar srucries

,1' 
tJ^,!:nlt.'llog1 ot' conr mon ttiseases

:ij;]i:'"::l]:,|lii,il.,f.,,Irrjr.rrr,np61

i;ly nrcchanisnrs invotvccl in the process ol.inf)

;:j=:liff:if;l,Htiit'lli *',1;h;:h:T;i:T:]I llili:!ir;" L't;:li;i, :i:l,i;illi::J,:] :i,t;l 
. n ,,, rn,, ,,

n't'pct'sensitivilr reactions.-:"''"'---- 
,illli_Jil;,,,1.],1*tt 

prcsenrirg cclrs. inrrtr.c r.,t.r,u,.". parh.gcncsrs .1.,r i'n, r,uf r,,:. ;.ii, n:;i;; ;: Ji l:::,ltff j,ffi il;l l?;rttania.. cpilcps.n.-..,,r. o,',,r .r,,n,,ri. ,..,rJ ffi:.: 
t;1;utnatttid arthritis. .-qoul. ulc,

utlilrclt()0, c0ngcstivc lrcar_t
rans, ,cc,d sc-ascs *,;;..1i'liii;,nru:limil'li:,*;liln*Tnl:,i,T:l,,[ili*:iii:]:,:,;illjjJlii

3, Bioassay
Bioassay of Drugs 

""0 l]1or,:l -standardization_ 
principles 

andvasopressin, ACTH, histamrne and 5_HT

4. I'rinciples of Toxicolog-v
Ir Dclinilion Ibr acure. suh rcule and chronic tox

: tit!#:{iJ,n';"'J":}ilf#ffffi"ii'.''"il;tii"i?;:i:"#i';'ilfr:';:1il;:ill'::il::l::'lx';ffiffi[l]ililiilc. IJeavy rnetals and heavy metal aniagoni.ti^

5. ( ilssificlrion. principle trl.rlr.rrg actiorr. Recent. excrerion. doses -,1 li,i" "nt.i"t.,ia. Ncuroirurnoral Irans'riss;"" i",,...].i--l:.-::l: "" pcr-rpncral ncr\ ()trs s-\ slcr)r:
h. r,at.as,\,rpo,nu,u,,,,tf.'l''rrion 

(ALrronrinri. 
",-',; 

:;,ffi;'.Ttcral 
ncrt otts s-\ srcr)r:

c. Ncuxrnrus.uru, r,r,,ttiil*'d. Locral ancsthetio illclrs. nLlsclc rcla\allts (pcr-ipheral).

c. [)rugs usccl in M,r:asrhr,lril Grar is ancl Alzheirner,s diseasc.

.;f'^.:. 
f]n:r1acofog.v_t lpracricat) 0 a\|'rpur.irrterl|sh..,c.|n,'.|:|',".lu'.;;;.'.';nn-/--.P9

*,'\ W- ' \-z- ' 
\) -{,'-:
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B. Pharm. Sixth Semester

6-T-l Pharmaceutical Technology-III
l. Prefbrmulationstr,rdies:

a)

b)

c)
2. Parenteral

a.

t.

Validation: llrllocluction. lr pcs arrd
lirl lorl i rre ;rhalntrccrrt ic:a I pr.ociucts:
l(inctics ancl dlLr.r stabilrtr: ecrrcfal
cxpirirt ion clati rrr.l.

).
6.

7

6-P-1 Pharmaceutical 1'echnology-III (Practical)
Erpclirnents based on l hc{)f\ toDics

Study of physical properties of drug like physical florm, polyrnorphism, palticle size. shape, clensity,. \^/ettint.
dielectric constant, Solubility, dissolution and organoieptic propcrtl,arrd their etfcct on lbrnrulation. stabiliir
and bioavailability.
Study ofchemical properties ofdrugs like hydrolysis, oxiclation. reciuction. racenrisation. decarhoxvlariorr
polynlerization. elc.. and their inllLrence olt forrrrtrlation ancl stahilitv olprodLrcts. l)rLr.r: crcipienr irrrcr.lteli,,rr
Studiol'pro-drugsinsolvingproblerrsrelatedtoslability.bioavailabilitr ancl cleganc_r,ol'lorrnulritions
Products.

Forntulatiorr tirctors" Vesicles and additiie. pfeparation of'solLrliorr. sLrspensiuns. inlirsion tlLrcls.
lyophilisation & preparation of sterile pou,der.s.

b. Conlainct's and Closures: Pretilling tlcatment. r.r'ashirrg ol'containcrs anrl closLrres. lilling ancl closin.u 1l
antpoulcs. vials. ecluipnlerrt lbr larle-scrale nttirrufircture anrl cr alLration ol'nalcrrlcral Dr.oclLrcls.

c. Aseplic Iechniqr-res-source of contanrination ancl nrcthocls ol' prcrentiorr. I)csisn ol' ascptic lrclr- l.arpipirr
florr bcnch scrr.'ices turd nrarintenancc

laliclatitln ttrelhocls Iirt'plrarrlaccuticirl opcra!rons irrrolvccl in lhc protlLrctiorr ol'
(iapstrles. .l 

ablcts. Solutiorrs. Srtspensions. linrulsions. ()iptlrcnls a1d ( rcirpr.
cotrsiclcraliott ittttl conccpls. hall:lil'c rlelcfnrinali()n. accclcrirlcrl stabrlit\ slLrcir arrrl

8.

Micloencapsulatiolt: (loncsp1. oore ntaterial. coating ntaterials. techniqLrcs. application.
Controlled./Sustairred f{eleased Products: Oral, transdermal and parenteral systems arrcl thcir evaluation.-fargeted drug delivery: Rationale, drug delivery systenrs (Microparticles, nanoparlicles, liposonres. resealcd
erythrocytes)
GMP, quality assulance, quality audit, GLP, ISO 9000 series. TQM. DrLrg Regr-rlatory Aftbirs. Introduction to WIIO
and ICH suidelincs.

A \W-

ll
Faculty of 'l'eclrnology. 
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6-T-Z Medicinal Chemistrv-II
I'he synthesis. ild q1R ofi the icomiound, Classification under each class and biochernical approaches in drug design wherever
possible should be discussed.

l. Hyfnotic and Sedatfves: Barbitone sodium, Allobarbitone Hexabarbitone and Glutethimide" Sulfonals.
2. Tra]rg-uilizers: Resfrpine, Benzquinamide, Chlopromazine HCl, Triflupromazine HCl, Chlorcyclizine HCl.

Chllrdizepoxid and Diazepam.
3 Antiponvulsants: PhFnobarbital, Dipheny hydantion, Triinethadione, paranrerhadione. phensuximide.
4. Antipepressant: Imipramine, amitryptyline, Doxepine, Trimipramine. clornipranrine. Desiprarrirre, Nortriptyline.

Mapiotii I ine, Amoxapine, MAO inhibitors, Lithium Compounds
5. Anafgesics, anfipynetics and Anti-inflammatory agents: Morphine FICI" Met'enanric acid. Indonrethacin.

- Acetpminophen. aminopyrin. Phenybutazone and Ibuprofbn. Analgin. pethidinc. Dexapropox,vphen. Ketoprote n.
6. Anti[]Pertensive: Piperoxan, Dibenamihe. Azapentine phosphate. T'olazoline IJ.v-drochloricle, propranolol

h5rdrfrchloride. llexa-.rnethoniunr Bromide, Pentolinium tartrate. dopa-Cuancthidinc Sulphrrtr-. r\ sturly of Riiuurclfia
veralrum and Ergol al,kaloids in seneral

7 Anaieptics: Picrlotoxin. Pentylerietetrazol. Niketharnide. Cafleine" anrpheranrinc ancl N-all-r,lnrorphine.

I Antifoagulants: Bishydroxy coumarin. Ethvl biscounrasctate. Sodium u,irrliu in. DiphcnaJionc. and lleparin.
9. Plasina Extenhrrs: General Survev of important conrp0unds.
10. Irnrnfnosuppres.sivc a,nd irnmunostirnulants

6-P-2 Vledicinal Chemistry-Il (Practical) $
Expehiments bascd on Theory topics II\'\ t1---- W'

,A, \W-

-r_
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6-T-3 Pharmacology -lI
l. Pharmacology of Central Nervous System

Management of CNS disorders (Epilepsy, Parkinsonisrn, schizophrenias, depression)
a. Neurohumoral transmission in the C.N.S with special emphasis orr plrat'maoology of i,arious ttettrotratlstllittets.

b. Ceneralanesthelics.
c. Alcohols arrd disult'irant.
d. Sedatives, hypntttics and centrally acting rnuscle relaxants
c. Psl,chopharmacological i€ents: Antipsyclrotics. antideprcssnnts. atnti-an\iL-l\ ilScrtts.;.tnti-ttlittrics lrtld ltallr:cinogcns

t. Anti-epilepticdrugs.

S Anti-parkirrsonisnr clrugs.

h. Analgesics" antipy'rctics. and anti-inllanlnlatorv agents.

i. Managenre nt of rhcuttttttic cliseases and clrttgs usecl in goLtl.

.j. Nnrcotic analgesics at)d antagonists.
k. (-.N.Sstirnrrlrrtl:.
l. Drug aclcliction. clruc. abLrse. tolerancc atrcl depcndctrcc.

2. Itharmacologr ol'(iardior ascular svstcm
Milnagcntcrlt ol'(lVS disrtrcicrs (lllpr:r-tension. CC[]. Angina. AcLrlc Mrocardial lnlhrctiorr. ctrrcliac r\rrhrtlttnil:)

a. Introcluction of'httctnoclvnattrics and E:lectloph,vsiology' ol hcar-t.

b. Cardiac gl;-cosides: Digitalis & Coronary dilators
c. Anti-hypertensivedrugs.
d. Anli-anginal drugs.
e. Anti-arlhythmicdrugs.
L Drugs used in congestive heart failure & atherosclerosis
g Anti-hyperlipidernicdrugs.
h. Vasodilator drugs including calciurr channel blockers and beta aclrenergic antagorlists

i. Drug used in the thcfapy of shock.

3. Drugs acting on thc Hgmopoietic system:
a. Ilernatinics and glou,th hormones
b. Anticoagulants. Vitamirr K and Hemostatic agents

c. Fibrinoll,'tic and anti-platelet drugs
d. Blood and plastttit volurre cxpandcrs

J. Pcptidcs and l'roteins as \lcdiators:
a. (ieneral I)r'inciplcs ol'pcpticle pharntacolour .

b. []iosyrrthesis ancl rcgirlation of peptides.
c. Peptidearrtagonisls.
d. I)rotein arrd pepti(lc as clrugs.

5. \,1iscellaneous agcnts
a. lrnnrunostinrLrlartls irncl ittttttunosuppressants
b. 'l-herapeutic Dlug Monitorirrg
c. Concept ol'L:.ssential Drugs and ltational Drug use

6-P-3 Pha rmacology-II (Practical)
Experiments based on Theory topics

l3
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6-T-4 Pharmacognosy -I I

l' Resins:Study of Drugs Containing Resins and Resin Combination like Colophon,v, podophyllLrnr..jalap, cannabis. capsicr:nr.
nryrrlr. asaloetida" balsam or'tolu" balsam ofperu, benzoin. turnreric, ginger.
2. Tannins: Study oftannins and tannin containing drugs like Gambii black catechu, gall ancl nryrobalan.
'l' Volatile Oils ; General methods of obtaining volatile oils from plants. Stucly of volatile oils of Mentha- Coriander" C.irrnanron.
Cassia" Lenron peel. Orhnge peel. Lemon grass, Citrorella. Caiarva.v" Dill, Spearmint. Clove. Fennel. Nr-rtrneg, I:irca6,plLrs"
chenopodium, cardanrom. valeriarr, Musk, parrnarosa. caultheria. Saridal rvood.
.1. Phytochemical Scrcening:
ir. Prcparal iorr tll' estracts.
b Screening of alkaloids. saponins. cardenolides turd br-rf irclicnoliclcs. llavontrirls irntl lctrct,ur)tlr()c\ lnrdins. lar.ins arclpolvphenols, anthraquinones. cynogcnetic glycosides. arrincl acicls in pl.rnt e\tracts.
5. l'-ibres: Str-rdy of flbres rrsed in pharrnacl, such as cotton. silk. u,ool. nvlon. glass \\,()()1. polvcslcr.anrl asSr:s1os.
6' Pharmaceutical aids: Studl'of'pharnraceulical aids like talc. cliatorniie. karllrn. trcnton jtc. ce lalin.rrtl rr.tural c.lors.

6-P-4 Pha rmacogn os-\, -lI (Practical)
I:xpcrirne nts baseci or.r 

.l 
hcorv tooics

J+
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6-T-5 Hospitaf and Community pharmacy

I. Or€lanization and Str.r'n'.niu'f--Jffiili:'.'fi'?:::t',:';:lr::r:,*:?"#rT:r';:i,:xlj,,lllrmacv" Respo'sibiriries or. . hospirar pharnracisr

3;,.[l.o'.",Fornlulary:C'olttents.prcparationarrdrevisiorrofhospita|filrrrlu|at,r,.Ilolcof'

i. ltlrirrrrracr prtrl'ession

I lll:::l:ll.,".ro prori.ssio,r ol.ptrlrrrracr

,, il J llllf 
^;:1xg;::;x|1 

j:3i:,{"i:lJ]lli:, ",, p,rarn, ac is

lIl lJij::f::]l ?,f,*;,::"lt 
t,, p.. nr 

',ui.,l,,i,'.,u"r..0. srora-uc concr,ri.ns
-\ t oDlr.ol principles" purchasc procedur.us. l,Lrrchasc <t,tjcr. l)r{rg111"g111g111 ancl stocking.

-i.. D'ug cristributi.n Sl,srcrrs ra ,ospitars: 
("rrr -\L('uh g

jill 1]l:::::: dispensirrg. rrr..rrrods sdsp1"6.
r u, urspenstng ol drugs to

111gi'n*'i"i;iffiJ;il;i:L',:l;;1,0"'i,3.t0"* 
distriburion svsrems. charging poiicy. rabcring.(d) Disperrsing of conirolleci drugs. 

r'' --. -'r"a'

6. Central Sterile Supolv

".,.rri,oiion,",i.;;'#ii'Ju.Y;I.ill Jffi,#?1?5:,'i::l';,JiJo* of nareriars rbr sreririzarion. packing or mareriars prior to
7. Manufacture of Sterile and Nonsterile products:
req u i rcnten f s. man u lactu ri ng practtce, Master form u la

Policy making of rnanufaclLr'able itenrs- dernanci ancr c.stinp:. persorrncrt ard. prodtrclion conrrol. Murrrrlhcturirrg ra.,,,.i.. 
" "".

8, I)rug I.nlirrrlalion Serr rct.s: So111gL,5\ ()ntl)utcrrzcd scrvices ( c.rt.. lVl | : DLI NF).
of inforrnation on clrugs. cliseasc. trcalnlcnl schcclulcs r)r.^/,,r.,rr,:nr ,_ r_ :.-,.Retrieval ol'inlbrrnatioir. Mcclicaliorr crror-. 

Js' l)r()ctlrcnlcrtt ol- inlirrnrirliorr
tl llecorcls ancl Rcports: prcscriplion r,,ring. diu-e prafirc. paricnt nrctricnlior*r.rrljr,, ,.,,",,. .....r..reacllotls' iclios-r'ncraticcascs. clc. - /rr'rrru' pattctlt ntctliclliorr 1tr.lilc. cilses ()rr rlrr:g irrlcracr., artr a.1rcrse

Jll .iliti i i,: "1,?1i|l1l 
j lil*i ;l:n, :I:x

scrcrators Pe rrrissirrre;;'i;'liil'li''.1i:'tii.Liil',Xl'ffii:11ffi:::'?il:I::il;l;:li;:iil':#m!,.,iilli;l;til,,,n.

6-P-5 Project work
Subnrission ofpxrject report as Review/ Research/liekl survcv" etc

q^A W)- I* \̂l{-h
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B. Pharm. Seventh Semester

7-T-l Biopharmaceutics and pharrnacokinetics

.|.lntroductiontobiopharrnaccuticsanrlp|rarnracokinetics:clcljnition.
f brm r-r I at ior.r developrrcnt arrcl cl i n i cal setli n g

tilrtnatitlnandpirrocvtosis):ljact<lt.sinllucncirrgabstlrplitln.

3 D|Lrg clisposiliorr: IractoIs allccting distribLrtion ancl bar|icrs. dfus-piotcin brnciing in bkrod arrr:l lissLrc.
.1'l)hartnacokirlctics:Signi|icatlcccl1'

Phartlracokitretics of drr:g absorption-Zero orcler and first order absorption fate conslant usrrrg wagner-Nclsorr ancl resiclLral
ntr:thods.

5' compartment kinetics - one compartment and two compartment models. Deternrination of pharmacokinetic parametefs fi.onr
plasrna and urine data afrer drug administration by intravascular and orar route.
6' clearance concept, Mechanism of renal clearance, clearance ratio. deterrnination ot'renrl clearancc. lr.rcretr.n rario. heparic
clearance. bi I iary excretion. Extra-hepatic circulation.

T Norr-lirrear pharmacokinetics r'r'ith special ref-erence to one compartnrent nroclel aller l.v. drug aclrninistralion.
8' clinical Pharnracokinetics: Dellnition and scope-Dosage ad.iustnrerrr in paticrrts *,ith and r.vithoul rcnal rncl hepatic l.ailur.c..
Pharnracokinetic drug interactions and trreir significancc i' combirration thcrapr.
9.Bioavai|abi|it-vandbiocc1uivalencc:Measttres

B iopharnraceutical Classi Ilcation S,vsrerr ( B(lS ) ol- clrugs.

i 0, Perf'orrnance ei,aluation rrethocis

a) In'itro clissoltllion stttdies 1br solicl ciosage lirnrs. nrelhocls. inrorl)fct?lti()r1 el'cliss.l.ri.. tr,ra.
t-'}) In vivo r.etrrocrs of evalr-ration and sratisticar tfcat.rent.

I L Sohuare used irr bioplrar.n)aceulics and pharmacokinetics and irs inrporlance.

h-- X*
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7-T-2 Medicinal Chemistry -III
-[.hes1,nthesisanclSARot.t|reconrpound.Classit.icationurrdereachcIassanclBiircherlricala1l1xllcllcs

possible should be discussed.
l. Diure tics: Mcrsalyl. l:.hacrynic acid Anrinophr line. Arrinonrcllarlinc. -l'rianrclclcnc r\cctazolattticlc ltttcl

lJendroflumethiazide. Chlorthiazide" Chlorthalidonc. Irurcse nricle arrcl Spilonolactonc ruertcLrrials. ('arlronic anlrr drasc

inhibitors and bcnzothicliazirres
2. ,\ntihistaminic: l:.thanolanrirre clcrii alivcs- Diphcnhl drarninc I l('1.

l)herrirunrine nraloatc. ('hlorohcnirantirre nralcalc. l'trrnrcthrtzirru I lL l

J.l:rpcctorantsant|.\ntitussir.c:|,tltasSittlllg|ttctlsulphtrtratc.,l.crpcnch)d|illc.Nosclt1linc.(.ar.bcl1lelltallcci1la1c.
l. :\ntineoplastic drugs: Drugs covered in nra.ior groLlps ol'anliczurcer clrugs r.iz.. alkl'latine agcnts. antirttctabolites"

antitunrour antibiotios and plant alkaloids.
5. Sullbnamides: Mechanisnt of action of Sulfbnamides, s)/nthesis and uses of Sulphacetarnicle. Sulplraguandirrc.

Sulphadiazine, Sulphamerazine, Sulphasomidine, Trimethoprim, Phathiazole, Sulphadoxin.

6, Antibiotic: Chernistry, Biosynthesis and semi-synthetic penicillin, Chloramphenicol & tetlacycline, A study ol'the
properties and use of Arnpicitlin, Kanamycin, Neornycirr. Erythromycirr. streptonl\'cin. Ny'statirr, Bacitracitr ancl

Cycloserirre. Structural variations in chlorantpherricol and Tetracy,cline.
7. :\ntitubercular clrugs: Study of PAS, lsonicotinaldeh),de. thiosenricarbivine. Isoniazicl. stfcplom) cin. pl r'azirranridc.

Ethambutol. I{ifarnpicin. Ethionamide.
8. Antilungal Agcnts: Drugs covered irr nra.jor classes of antifilngal agents viz.. pollcnc. inticlazolcs. thiazolc. trilvolc.

griscolulvin. trrlnrllalt
9. .,\nti-malarial: Stluctr:rc activity relationship in 4-anrino-qLrinolincs ancl 8- antitto-tlttittolincs. Slnthcsis arttl Ltscs ol'

ChloroqLrine. Anrocliaclr,rinc. panracluine. primaqLrine. Quoinacrirrc. prouLrarril arrcl pr rinrclhrtttritre .

10. r\ntiviral including anti lllV agcnts
I l. ,\nthelnrintics: i\ study ol' sanlolrirr. Ascaridol. l:ilicit. Arrtirnalurial & ilntihi()lics & rrnthulntirrilics. S,r rtllrcsis ol'

[)icthll carbarnazinc. N4cbandivolc. PipefaTinc citrirto. lotrirrnisole. I-crittrisolc
12. ,\nti-amocbirs: lractors al'lccting the cl'llciencr. ol' antiurrrocbic druL,.s. l)rLrg corrbittittiort. .A slLttlr ol l:rne lrrrc.

corres i rre- 9-q r-r i nrl l i nal s

c1uinoIinc. Mctlon iclazolc. 
.['iniclazolc.

7-P-2 Medicinal Chcmistry, -III (Practical)
lr\perinrcnts basccl on l hcory lopics

-r7
Iraculty of 'fechnology. SLrb.lcct: I)harnracv I)t..lune 7"2(\|()

I)l rncnhr drinatc. [)y rulatnincnr:tlcutc.

Approved in meeting of Board of Studies irr



7-I-3 phar.macotogy- _ l|lI. Drugs acting on urinar-1 system:a Diurelics & anri_diurelics
u. r rurd and eleclrol.vte halance

2. A utacoicls:
a. I.listamincandArrtihistanrrnic
n. l,roslaglatrdins. lhrolrrborancs
e . Angiorensin. Brcdr kinin and otu. r.lon,steroidalanli_inllamrnator

3. Drugs acting on the recpira6orv sra. Anri-asthmatic drugs inclujinjb. Anti-tussive and expectorants.

er va-soacti ve peptides
qrugs

fs,.5-lJT- its agonists and arleukotrienes. tragonlsts. clrLrgs r-rsed in the rreatnrenf ofnrigraine.

,tr,ff
,h

38
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c. Respiratoir-y stimulants.

6. Chemotherapy
a. General principles of clb. Sullonamides and co_tric. Antibiotic.s- penicillins,

Quinolones. ferracyclines. Ad. Chemotherapy. of iu
tnleslaltons. ur.inary tracl inl.er

: Lhemoth.erapyol'rnalignancy.
f. Anthelminticiand,+nn-a,no"Ui",

7-P-3 Pharmacology _ III
r..\penments birscd orr 

.l.hcorv

tators, nasal decongestants and mucolytics

'jllt]l: Chloramphenicot. Macrotirtes.
grycosrdes and Miscellaneous Antihiorics.

lepro,sy, f'ungal diseases. vrral discases.
s and sexually transmitted diseases.

i; 
". iilHl;i 8fl, ;- il:E: 1 {.n e o.n t h e c a s tro i n rcs r i n a I rra c r

3. Antacids, 
"itT:,?i"#:]J":1ff;'::*""uii"l.oriti,, 

Hepatitis and cirrhosisb. Laxafives ano anrioiarihoeil;;;;:"' "c. Appetite stimulants *O ,rptr"rr-*tr.d. Digesranrs and carnrinativJrT 
-"* -

. e. Enretics and anti_entetics.

;t; . ^ llllT:.olog1. o f l. n ttoc ri n e s-1,s remrvranagerne.l ,l-Endocrirre 
1]ir,:rrlers,_D;hetes nrellitus antl I'_rr.id disordurs.a Basic conceprs in.endocrine F;r;;;;;;g""b. t_lvporhalarnic ancl pirultaryhfr;r;;; 

.

c' 'l'h'vroid 
horm.ncs and anti-ttfyroid drug-,- parathornrone. carcironirr and 

'iranrin-[).I iili-iff: ::,liiTJil;,lril 
r'dn'ei"'"i' agents and gr ucugon 

-

L Androgens and anabolic sterolds.

F. Estrogens. progesterone unO Jgui.ont.uceplives.h. Drugs acting on the uterus.

QLrinolines and

A lDS. prorozoal

Fluoroclu inolins.

diseases. uornr

Approved in rneeting of Board of Stuf ies



7 -T -4 Pharmacognosy -III
l. Stirdy- o1'the biological sources" cr"rltivation. collecriorr. conrnrcrcial 

'arielicsuscs. diagnostic macroscopic hrrd nricroscopic f'eatures and spccilic chernical
{: lvcos idcs:

chcrnical conslilucnls. sLtbslilLrles" arlultcnrnts.
lc\l\ ()l li'llorrirr! !rfnr1;1i ,', drrres eorrtlrirrirrr:

Ya

(i) Saponins: l-iquoricc. sinscne. dioscorea" sarsaparilla. and scncga.
(ii) (lardioactive sterols: I)igitalis. sqrlill, strophanthus ancl thevetia.
tiiit .\nthruquinone catharlics: Aloc. senna. r.hubarh arrd cascirrl.
(iv) others: Psoralea, Arnmirna.ius, Ammi visnaga. gentian, saffron" chirata, quassia.

2. StLldies of traditional drugs, comrnon vemacular names; botanical sources, morphology, clrenrical natLrre o1'chielcor.rstituenrs.
pharrracology, categories and common uses zurd marketed formulations of fbllowing indigenous clrLrgs:
An14 Kantkari, Satavari. Tylophora. Bhilawa, Kaliiiri, Bach, Rasrra" Punarnava"bnlttu'"t,,tpamir.g. Cokhr.u. Shanlihapushpi.
Bralrrni" Adus4 Arjuna, Ashoka Methi; Lahsun, palash, Cuggal, Gynrnema. Shila.iit. Nagannorira ur,JN..n,.

J.'l'he holistic concept o1'drug administration in traditional systems of rneclicine. Introduction t6 a1'uryedic preparari.rrs likc
Arishtas. Asvas. Gr"rtikas" l-ailas. Churlras" Lehyas and Bhasrnas.

J. I-listorical developr-tlent of planl tissue cr-ilture. tvpes of cultures" nutritional rccluiferncnts. qrou,tlr ancl lheir rnairrlcnarrcc-.
Applications ofplant tissuc culture in pharntacognosr..

5. Marine pharnracognosl . rrovel nredicinal agents l'rorn rnarirrc \(,ure cs.

6. Natural allergerrs and ph<ttose nsitizing agents anci lirrrgal toxirrs.

7. ('lrernotarorronrv ol'nredicinal plirnts.

tl. I lcrbs as hcaltlr lirods.

7-P-4 Pharmacognosy-III
Experiments based on Theory topics

i9
Facu I t1" of 'l-ech 
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7-T-5 Chemistry of Natural Products

l. ('hernical arrd spectral rrnpnrache. ro sinrple tttolecules ol'nalLrltl origirt
2. Concept of steleoisonrcrisnr taking examples ol'natr:ral proclucts.

J.Chenristr.1'.bjogenesisanclplrarntaco|ogica|actir,ityof.medicinal'lyi|]lp0fanl
tlrtur'|enoids.

. 4. Carotenoids: g-carotenoids, B-carotenes, vitamin A, Xanthophylls of medicinal importance.
5. Clycosides: Chernistry and biosynthesis ofdigitoxin. digoxin, hecogenin, sennosides, diosgenin and sarasapogenin.

6. Alkaloids: Chemistry, biogenesis and pharmacological activity of atropine ar.rd related compounds; quinine, reselpine.

morphine. papaverine. ephedrine" ergot and vinca alkaloids.
7. Chemistry and biogenesis of medicinally important lignans and quassanoids, t'lavonoids.

8. Chemistry and therapeutic activity ofpenicillin, streptomycin and tetracyclines.

?,\ W- 6\--- V
___/

{r%
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B. pharm. Eighth Semester
8-T-l Cosmetic Technology

l' Introduction to cosnreiics: their applications, origin a.d cleveloprnent of cosmetic sciences. Fundarrrentar of cosr,eticscience. srru*ure and f'unctions 
"i.ti"-""i t"ir. F"r;;i;i;;;"1rii"r",,"", of cosnrerics2' Formulation considerations: pt.p"r"ii"", p".t uging and evarLration oiiie tirttouuing categofies or.cosnrerrcs_; Siij i::iilriH:ilT'""Jik.^iTri:j,f,$*IiilI{ji*i:H#*j,ilT:,yl;r: .,",,,,,,and gels' vanishing creams, cold creams. ciea,ising cre.rns..il pLrrp.sc cfcarrs. crnolicrrr. Anti-persplrant'/ deodorant' Moisturising and fbundation fbrnrLrratiorr. ritcact-ri,g cfcanrs. Nipht anilMassage creans' Hand creams Proicctive .rin ion,.r. Sr<in nroistrrriz..,i. i,,;-r.,r.,r. srrra.. rur(l

iii. ilii;lltJ[J"rff""il"i].,,,., ,,,,,, ,, ,, .* ,..,;:,. .,,,, ,,.,. crca,rs. Sr,ur irir: rb,rns. sr,ar ing r:crs.ir 
iillli!:f'",ii,'i,i,.li,,,,.llg-:_lr.1,i,,,i,.,,,,,*,os 

^c,o\ol 
sh, ,,;,o.s or\ \,,a,,,poo:'Acicl-balanced shalnpo()s. Ilrlg sharnl.lrxrs. Arrti-rlantlrrrl'l'Shar.'..s. Ilurh.jls. lrolr'r 

'arhs.
llair l)rcparations: llair. tonics. Ilair oontjilioncr.s. I

;*l:,"i::l;';;;;' ;;,,'''' rlair dlcs rrcaclrcs 'i','l;,1"'llllli,,,lli' ,;?i,:"i;,illli,,liii'ill;,i lllli
r i l)cntil'r-ice: looth pou,clcrs. lirorhvr. liool l)reparation: Fo<tl ltrtrr,c1crs.

prcparat ion.

pilstrls- [)cntLlrc clcartscr.s.
Iroot spra.r's. Fool crcirrls. (_orrt prcpltralions iirrd Alhclcle_s lixrt

viii rlaby carc products: baby p6,,\,6s1. bab,v oirs. babl, rotions. bab,r,cr.earns. baby,scrapsix Manicure preparation: Noir porirr,, NJrr;;;;;",;'Nair breaches.x. l_lcrbal Cosmetics: Cosme
ratamansi, rhus, Meha,rJi,, 'fi,:ilI1ilS.ftl??,, ?l?ill,^:lli::;,,11;:i]T;,,.;::ll,:Tl,l].,u,xi' 
ffi;.d 

make-up preparations: Lrprii.t., ii"re.,'wur"urn Eye nrake-up. Eye-riner. [:l,ehror'

'l' Packaging and labelling olcosrrelics. Saf'ety an<l Toll-cilr'resting of 
'ar.iorrs 

tl,pcs of.cosrrctics,4 
iiJi:iffit"[J,i;;l:::t.' Svnthetic' nutu'ui 

",',J 
aniricial pernrmes. ctassincarion ol pcrlLrr.cs. nranufhcruring anci

: "t:::Jf,i5,::;ilffi]iffl} :::-.,i"1i,[g,.r',.]'.u,ll],'r,,.",, 
rikc rip.so'cs. ,'icrocirl,s'rcs. cosn)c,ic parcr,cs crasric

o r'egar a-\pect o1'cosrretic prtiducts. Ingre,jient prohibitecr & rcstrictcd br r:r)A. Sar'ct,r lntr currenr anr.nclrlrcnrs.diff-erent specilic regulator'systenrs. I-e!al authoiit-r'anii ,,'"t,.,,ra."r'.i'r,u.ri., rirr sirrc.

8-P-l Cosmetic Technology
[-.xpcl.inrents based on 

.l.lreorv 
tooics le

-L
4l

in lracLrlty of -l'echnolog;,. 
Sub.ject: l)harnracl, Dt. .lune 1,2016
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8-T-2 Pharrnaceutical Biotechnology 
i

1' Immunology and Immunological Preparations: Principles, antigens and haptens, imrnune bysfem, cellular,humoral
immunity,.immrunological tolerance, antigen-antibody. reactions and tieir applications. Hyp.rr"nri,i'uiiy, active and passive
immunization;Vaccines-theirpreparation,standardizationandstorage

2 Genetic RecQrntrination:Tr{nsformation._conjugation, tranSduction, protoplast f'usion and gene clonin!ancl theirapplications.
Development of hybridoma for monoclonal antibodies. Study of bioiechnology derived ;;,g. .;.i; ?; Acrivase. Hunrutin.
Humatrope. HB, elc.

3' Fermentation: Fermenter. its design, control-ol'difl'erenl paramelers. Isolation ol'rnutanls. lhctors inlluehcing rale ol'mularion.
Design of f-ermentation process. Isolation of fermentation products with special ref'erence to penifillin.r. streptomvcins.
tetracyclines and vitamin B12. et€. .,

4 N'licrobial Transformation: Introduction and Principle. t1,pes of reaclions nrediilfecl br rnicrr{rrganisnrs. lesign r,l'
biotranslormation processes. selection of organisms. biotranslirrniation process ancl its irnpror,c,,icnr, ,,,iih special re lcrencc ro
stcro ids.

5' En:ryme immobilization: Techniques of immobilization. tactors aftecting enzvne kinetics. StLrdyr ot enzvmes such .s
hvaluronidase. penicillinase. streptokinase and streptodornaSe. zrnrvlascs and priteases etc. lrnnrobilizatioit ol bacleria and nlant
cclls.

8-P-2 Pharmaceutical Biotechnology
Experiments based on Theory topics

42
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|;I:i Y"gtcinat chemisrry _rV

;*''#ffifl::fft:;ft oompound, classification under each class and Biochemjcar approaches inl' sex-hormones: SyntLresis of testosterone. progesrerone,& oesrrone from diosgenin * .n",.r,..,. n
;:T11?fiT:ffi;diethvlstilbest-I, M,;;;",,';eror, Hexosteror" Ethinyr estradior, Erhistero,e. r
;:;:';,.T"";J"T:il'r'r:'1ff,,*:::#,:^::::i:"^i:"r': diosgenin and chorcs,eror prcpurar

3.

4.

i"Jl-T,'fiffi ,ffi Hil11'::".:'#nt*::r"'"r'"r"".bil:ff li:.:::"":i:H:'#;,*:i,i:
):1..;l:.1".1.9"] 

t o''"on.' : aorenai;; il;il"li.l
lll'*,1T,:.^:::T i:; l."y 

ri c,,u,,."ln,a.. ar,iliopum,a. ro r bu rarn ide

J.1ru';;,ffl,Tihrtion 
& pr,v'i"[ei",r'i'';;#,]Sllilli;l'i:[1'#1;" 

ribora'in. ascorbic acicr.acid & pyridoxin.

2.

design wherever

tion & use ofnon
terone" Propionalc

c( uses of dcra.

lic acid, pantothenic

rcsoohin broun. g_

o.

7

Medicinal ,Dves: Svnthesis &.uses of gentian violet..malachite green. trr.illiarrr ercen. arnaranth.am rnoacrid ine" acri llav in. nrethy,lene blue ancl cl i lox inate I uroalc.Diagnosfic agenrs: (ieneral .u-.,u oi inrporir"i ir,l*,r"0..

t,ya3of f..nnology, Subject: pharmacy Dt. June

t""



8-T-4 Pharmacognosy _IV

l. Systenatic study of source, cultivation, collection,.processing, cornmer_cial. varieties" clremical constitLrenrs, subsritulcs.liili::"'t'''r-rses' 
diagnostit n'tut'o'"opi" 

""a ',ii"r"r""pi. i.on,r.r?"0".;';. chenricai resrs of r.nlro*,in* arkaroicj conrainine
a) P_vridine - piperidine: l-obacco, areca and lobelia.
b) l-ropane: Belladonna, h-voscy^anrus. J*rri OrU""ia..coca and withania
I I 9r,i ",",' :.. 

and i soq u i no ii r'l., 
"C 

i,,. t,u,iu- lf ."J.."Jn,r',,,,.

Jiij],11"1;,iJiill;Jlj,lll,t,, 
rarrraranrhus.n,',-,.,,ni.uiLrrdnrr)sosris,rur

1) Steloidal: Veratrurn arrcl kLrrchi
e) Alkaloitlal artrinc. F.plrudru itrrd eolchicurl.
n | ( rl-\ e()clktl()id: Snlarrulrr.
i) I)ul-ines: Cofl'ee. tca ancr cotil.
2. flolc o1-nreclicinal and arontzltrc plants in national

l:,::x[jr];lr:il;lri,r'r'irr."r','lllii,r,"Jti:Jrfl1"iti*aTj[t 
iilii#ii:'f/ill:::r,iir:l:riJ:T:r 

ji;:,ilr:':;;ir;i
i",]]:ll:1r"' s0urces' preparari.n- idenrification resrs and uses o1'rhc lbror,r,.paltcreattn.

;;"Hffi[i""tT,]:ffi"o,1,]fi],iln.j|.!|udies and basic rnetabolic parhrva.r,s. Brief i'rroducrion to biogenesis of seconcra^,
5. Plarrt bitters arrd sweeler)crs.

f;r';ooo'oton' 
classification and study of different chromatographic methocrs and their apprications in e'air-rarion of herbal

l.,l'*l':i:::,:1,il:':ll;:,5'JJJ:,ili,*i:"t products with speciar rere,ence ro sandarrrrx,d oir. n,crrrrrtr tir. rer,o,,;,,..,,;
ti. I Ierhal c()stnetics irrgrcdrelrts.

8-T-4 Pharmacognosy_IV
Experinrents bascd on l.heorv topics

.F
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8-T-5 Industrial Management and Accountancy

l.' concept ol Managenrent: Adrninistrative Management (Planning. orgarrizirg. Staf'tirg. I)irccring and c.rtr.rinr:).Lntrepreneurship developnre't' operative nranagemert (persorr'nel, rr.roi"rloi., pr.ocliction. r,l,irur.iai-varkcting. f.ir'e/space.Margin/Morale)' l)rinciples of Managemeni lao-orolnotion. co,',-,miri.uiion. trlotruo,iun. o".i.ri.,n nrat<ing. rcacrersh.i'.
ii,llliilil;iJ,lil:?;|:l|:xlill,.|j.oi'n""trlResporrsibirit.r'. n..o,.J ri..ping) rdcnriricarion oI kc,r, poinrs ro givc ,ari,,,urrr

I}ankr.econci|iationstiitcrncnt.rccti1lcationn1'.i,o,.i.
slocKs' trcatnlent ol'chccltles' bills.f'cxchange pronriss.r'r a,rcs.rtr tr,,,r.i*.r.'.i,,.,,,,re.rnr-r biils.
.-].|]contrnrics:Princip|cstll'ccononicsr,r,ithspecra|rcf.crencc

clist'ibuli.n' *'holesalc. retail. clepartrrentul .toral-nrrttiple shop arrd mail orclcr busrness.

5 Salesmanship: Principles of sales promotion, advertising, ethics of sares, nrercrrandising. riteratLrrc. detairing nccruirnrcnr.tratnlng, evaluation, contpensation to the pharnacist.

6' Market Research: Measuring & Forecasting t"l|:i g:T"1*Yii": concepr in dernancr nreasLrre,nent. l;srimaring currenr.1#ll;r:*oer.ographic anallsis' estimating'inarrtry .ut.r, marker share & rurure dernand. Mar.ker segnre'rarion & r\,rarkcr

7' Materials Mallagenlent: A briel- exposure or basic principles .f r,ateriars nrarirgc'lcrt ,ra j.r arcas. scopc. purc'irsu. storcs,nr!cntor\/ control and evalrration of materials managentent.

tJ' Production ManagelnerrL A- briel'exposure of the clill'crent aspects of I)roduction Mnnagcrrcrr-Visiblc arrcl lrrr,isiblc inpirts.
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