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No.V.13013/1/2007-PMS, dated the 13™ March, 2008 and notified by the Pharmacy
Council of India).

No.14-126/2007-PCI.— In exercise of the powers conferred by section 10 of the
Pharmacy Act, 1948 (8 of 1948), the Pharmacy Council of India, with the approval of the
Central Government, hereby makes the following regulations, namely:-

CHAPTER-I

1. Short title and commencement. — (1) These regulations may be called the Pharm.D.
Regulations 2008.

(2) Theyshallcomeintoforcefromthedateoftheirpublicationintheofficial Gazette.

2. Pharm.D. shall consist of a certificate, having passed the course of study and
examination as prescribed in these regulations, for the purpose of registration as a
pharmacist to practice the profession under the Pharmacy Act, 1948.



CHAPTER-II

3. Durationofthecourse.—

a) Pharm.D: The duration of the course shall be six academic years (five years of
study and one year of internship or residency) full time with each academic year
spread overa period ofnotlessthantwo hundred working days.Theperiod ofsix
years duration is divided into two phases —

Phasel—consistingofFirst,Second, Third, FourthandFifthacademicyear.

Phase II — consisting of internship or residency training during sixth year
involving posting in speciality units. It isa phase of training wherein a student is
exposed to actual pharmacy practice or clinical pharmacy services and acquires
skill under supervision so that he or she may become capable of functioning
independently.

b) Pharm.D. (Post Baccalaureate): The duration of the course shall be for three
academicyears(twoyearsofstudyandoneyear internshipor residency) fulltime with
each academic year spread over a period of not less than two hundred working
days. The period of three years duration is divided into two phases —

Phasel—consistingofFirstandSecondacademicyear.

Phase II — consisting of Internship or residency training during third year
involving posting in speciality units. It isa phase of training wherein a student is
exposed to actual pharmacy practice or clinical pharmacy services, and acquires
skill under supervision so that he or she may become capable of functioning
independently.

4. Minimumqualificationforadmissionto.—
a) Pharm.D.Part-ICourse—Apassinanyofthefollowingexaminations -
(1) 10+2examinationwithPhysicsandChemistry ascompulsorysubjectsalongwithone of
the following subjects:

MathematicsorBiology.
(2) A pass in D.Pharm course from an institution approved by the Pharmacy Council of
India under section 12 of the Pharmacy Act.

(3) Any other qualification approved by the Pharmacy Council of India as equivalent to
any of the above examinations.

Providedthatastudentshouldcompletetheageof17yearsonorbefore31*
Decemberoftheyearofadmissiontothecourse.

Provided that there shall be reservation of seats for the students belonging to the
Scheduled Castes, Scheduled Tribes and other Backward Classes in accordance with the
instructions issued by the Central Government/State Government/Union Territory
Administration as the case may be from time to time.



b) Pharm.D.(PostBaccalaureate)Course-

A pass in B.Pharm from an institution approved by the Pharmacy Council ofIndia under
section 12 of the Pharmacy Act:

Provided that there shall be reservation of seats for the students belonging to the
Scheduled Castes, Scheduled Tribes and other Backward Classes in accordance with the
instructions issued by the Central Government/State Government/Union Territory
Administration as the case may be from time to time.

5. Numberof admissions inthe abovesaidprogrammes shallbeasprescribedby the
Pharmacy Council of India from timeto timeand presently be restrictedas below —

i) Pharm.D.Programme—30students.
ii) Pharm.D.(PostBaccalaureate)Programme—10students.

6. Institutionsrunning B.Pharm programme approved under section 12 ofthe Pharmacy
Act, will only be permitted to run Pharm.D. programme.Pharm.D. (Post
Baccalaureate) programme will be permitted only in those institutions which are
permitted to run Pharm.D. programme.

7. Course of study. — The course of study for Pharm.D. shall include the subjects as
given in the Tables below.The number of hours in a week, devoted to each subject
foritsteachingintheory,practicalandtutorial shallnotbelessthanthatnotedagainst it in
columns (3), (4) and (5) below.

TA BLES
FirstYear:
S.No. | NameofSubject No. of No. of No. of
hoursof hoursof | hoursof
Theory Practical | Tutorial
@ o) ©) (4) ®)
1.1 HumanAnatomyandPhysiology 3 3 1
1.2 Pharmaceutics 2 3 1
1.3 MedicinalBiochemistry 3 3 1
1.4 PharmaceuticalOrganicChemistry 3 3 1
1.5 PharmaceuticallnorganicChemistry 2 3 1
1.6 RemedialMathematics/Biology 3 3* 1
Totalhours 16 18 6= (40)

*ForBiology




SecondYear:

S.No | NameofSubject No. of No. of No. of
hoursof hours of | hoursof
Theory Practical | Tutorial
@ @ ©) 4) ©)
2.1 Pathophysiology 3 - 1
2.2 PharmaceuticalMicrobiology 3 3 1
23 Pharmacognosy&Phytopharmaceuticals 3 3 1
24 Pharmacology-I 3 - 1
2.5 CommunityPharmacy 2 - 1
2.6 Pharmacotherapeutics-1 3 3 1
TotalHours 17 9 6=32
ThirdYear:
S.No. | NameofSubject No. of No. of No. of
hoursof hours of | hoursof
Theory Practical | Tutorial
@ o) ©) 4) )
3.1 Pharmacology-1II 3 3 1
3.2 Pharmaceutical Analysis 3 3 1
33 Pharmacotherapeutics-II 3 3 1
34 PharmaceuticalJurisprudence 2 - -
3.5 MedicinalChemistry 3 3 1
3.6 PharmaceuticalFormulations 2 3 1
Totalhours 16 15 5=36




FourthYear:

S.No. | NameofSubject No. of No. of No. of
hoursof hours of | hoursof
Theory Practical/ | Tutorial
Hospital
Posting
D ) Q) (4) ©)
4.1 Pharmacotherapeutics-111 3 3 1
4.2 HospitalPharmacy 2 3 1
43 ClinicalPharmacy 3 3 1
4.4 Biostatistics&ResearchMethodology 2 - 1
4.5 Biopharmaceutics&Pharmacokinetics 3 3 1
4.6 ClinicalToxicology 2 - 1
Totalhours 15 12 6=33
FifthYear:
S.No. | NameofSubject No. of No. of No. of
hoursof hoursof | hoursof
Theory Hospital | Seminar
posting*
@ @ ©) 4) )
5.1 ClinicalResearch 3 - 1
5.2 Pharmacoepidemiology and 3 - 1
Pharmacoeconomics
53 Clinical Pharmacokinetics 2 - 1
&Pharmacotherapeutic Drug Monitoring
54 | Clerkship* - - 1
5.5 Projectwork(SixMonths) - 20 -
Totalhours 8 20 4=32

*Attendingwardroundsondailybasis.




0.

10.

SixthYear:

Internship or residency training including postings in speciality units. Student should
independently provide the clinical pharmacy servicesto the allotted wards.

(1) SixmonthsinGeneralMedicinedepartment,and

(i1) Twomonthseachinthreeotherspecialitydepartments

Syllabus. — The syllabus for each subject of study in the said Tables shall be as
specified inAppendix -A to these regulations.

Approvaloftheauthorityconductingthecourseofstudy.—(1)Noperson,institution, society
or university shall start and conduct Pharm.D or Pharm.D. (Post Baccalaureate)
programme without the prior approval of the Pharmacy Council of India.

(2) Any person or pharmacy college for the purpose of obtaining permission under
sub-section (1) of section 12 of the Pharmacy Act, shall submit a scheme as
prescribed by the Pharmacy Council of India.

(3) The scheme referred to in sub-regulation (2) above, shall be in such form and
containsuchparticularsandbepreferredinsuch mannerandbeaccompaniedwith such
fee as may be prescribed:

Provided that the Pharmacy Council of India shall not approveany institution
under these regulations unless it provides adequate arrangements for teaching in
regard to building, accommodation, labs., equipments, teaching staff, non-
teaching staff, etc., as specified in Appendix-B to these regulations.

Examination.—(1)Everyyearthereshallbeanexaminationtoexaminethestudents.

(2) Each examination may be held twice every year. The first examination in a year
shall be the annual examination and the second examination shall be
supplementary examination.

(3) Theexaminationsshallbeofwrittenandpractical(includingoral  nature) carrying
maximum marks for each part ofa subject asindicated in Tables below :

TABLES
EirstYearexamination :
S.No. | NameofSubject MaximummarksforTheory MaximummarksforPracticals
Examination Sessional Total Examination Sessional Total
1.1 Human Anatomy and 70 30 100 70 30 100
Physiology
1.2 Pharmaceutics 70 30 100 70 30 100
1.3 MedicinalBiochemistry 70 30 100 70 30 100
14 Pharmaceutical ~ Organic 70 30 100 70 30 100
Chemistry
1.5 Pharmaceuticallnorganic 70 30 100 70 30 100
Chemistry
1.6 Remedial Mathematics/ 70 30 100 70* 30% 100*
Biology
600 600= 1200

*for Biology.




SecondYearexamination:

S.No. | NameofSubject MaximummarksforTheory MaximummarksforPracticals
Examination Sessional Total Examination Sessional Total

2.1 Pathophysiology 70 30 100 - - -

22 Pharmaceutical 70 30 100 70 30 100
Microbiology

23 Pharmacognosy & 70 30 100 70 30 100
Phytopharmaceuticals

24 Pharmacology-I 70 30 100 - - -

2.5 CommunityPharmacy 70 30 100 - - -

2.6 Pharmacotherapeutics-1 70 30 100 70 30 100

600 300=900

ThirdYearexamination:

S.No. | NameofSubject MaximummarksforTheory MaximummarksforPracticals
Examination Sessional Total Examination | Sessional Total

3.1 Pharmacology-11 70 30 100 70 30 100

32 PharmaceuticalAnalysis 70 30 100 70 30 100

33 Pharmacotherapeutics-II 70 30 100 70 30 100

34 Pharmaceutical 70 30 100 - - -

Jurisprudence
35 Medicinal Chemistry 70 30 100 70 30 100
3.6 PharmaceuticalFormulations 70 30 100 70 30 100
600 500=1100

FourthYearexamination:

S.No. | NameofSubject MaximummarksforTheory MaximummarksforPracticals
Examination Sessional Total Examination Sessional Total

4.1 Pharmacotherapeutics-I11 70 30 100 70 30 100

42 HospitalPharmacy 70 30 100 70 30 100

43 ClinicalPharmacy 70 30 100 70 30 100

44 Biostatistics&Research 70 30 100 - - -
Methodology

4.5 Biopharmaceutics& 70 30 100 70 30 100
Pharmacokinetics

4.6 ClinicalToxicology 70 30 100 - - -

600 400= 1000




FifthYearexamination :

S.No. | NameofSubject MaximummarksforTheory MaximummarksforPracticals
Examination Sessional Total Examination Sessional Total
5.1 ClinicalResearch 70 30 100 - -
52 Pharmacoepidemiologyand 70 30 100 - -
Pharmacoeconomics
53 ClinicalPharmacokinetics 70 30 100 - -
&PharmacotherapeuticDrug
Monitoring
54 Clerkship * - - - 70 30 100
5.5 Projectwork(Six Months) - - - 100** - 100
300 200= 500
*Attendingwardroundsondailybasis.

**30marks—viva-voce(oral)
70 marks — Thesis work

11.

12.

13.

Eligibility for appearing Examination.— Only such students who produce certificate
fromthe Headof thelnstitutionin which heor she hasundergonethePharm.D.or as the
case may be, the Pharm.D. (Post Baccalaureate) course,in proof of hisor her
havingregularlyandsatisfactorilyundergonethecourseofstudybyattendingnotless  than
80% of the classes held bothin theoryand in practical separately in each subject shall
be eligible for appearing at examination.

Modeofexaminations.—(1)Theoryexaminationshall beofthreechoursandpractical
examination shall be of four hours duration.

(2) AStudent whofailsintheoryorpractical examinationofasubjectshallre-appear both
in theory and practical of the same subject.

(3) Practicalexaminationshallalsoconsistofaviva—voce(Oral)examination.

(4) Clerkshipexamination—Oralexaminationshallbeconductedafterthecompletion  of
clerkship of students.An external and an internal examiner will evaluate the
student.Students may be asked to present the allotted medical cases followed by
discussion.Students’ capabilities in delivering clinical pharmacy services,
pharmaceutical care planning and knowledge of therapeutics shall be assessed.

Awardof sessional marksand maintenanceofrecords.— (1) Aregular record ofboth
theory and practical class work and examinations conducted in an institution
impartingtrainingforPharm.D.orasthecasemaybe,Pharm.D.(PostBaccalaureate)
course, shall be maintained for each student in the institution and 30 marks for each
theoryand30 marks for each practical subject shall be allottedas sessional.

(2) There shall be at least two periodic sessional examinations during each academic
year and the highest aggregate of any two performances shall form the basis of
calculating sessional marks.

(3) Thesessional marksinpracticalsshallbeallottedonthefollowingbasis:-

(i) Actualperformanceinthesessionalexamination (20marks);
(i) Daytodayassessmentinthepracticalclasswork,
promptness,viva-vocerecordmaintenance,etc. (10marks).




14.

15.

16.

17.

18.

Minimum marks for passing examination.— A student shall not be declared to have
passed examination unless he or she secures at least 50% marks in each of the
subjects separately in the theory examinations, including sessional marksand at least
50% marks in each of the practical examinations including sessional marks. The
students securing 60% marks or above in aggregate in all subjects in a single attempt
at the Pharm.D. or as the case may be,Pharm. D. (Post Baccalaureate) course
examination shall be declared to have passed in first class. Students securing 75%
marks or above in any subject or subjects shall be declared to have passed with
distinctioninthesubject orthosesubjectsprovidedhe or shepassesinallthesubjects in a
single attempt.

Eligibility for promotion to next year.— All students who have appeared for all the
subjectsandpassedthe first yearannual examinationare eligible for promotiontothe
second year and, so on.However, failure in more than two subjects shall debar him or
her from promotion to the next year classes.

Internship.— (1) Internship is a phase of training wherein a student is expected to
conduct actual practice of pharmacy and health care and acquires skills under the
supervision sothat he or she may become capable of functioning independently.

(2) Every student has to undergo one year internship as per Appendix-C to these
regulations.

Approval of examinations.— Examinations mentioned in regulations 10 to12 and 14
shall be held by the examining authority hereinafter referred to as the university,
which shall be approved by the Pharmacy Council of India under sub-section (2) of
section 12 of the Pharmacy Act, 1948. Such approval shall be granted only if the
examining authority concerned fulfills the conditions as specified in Appendix—D to
these regulations.

Certificate ofpassing examination.—Everystudent who haspassedtheexaminations for
the Pharm.D. (Doctor of Pharmacy) or Pharm.D. (Post Baccalaureate) (Doctor of
Pharmacy) as the case may be, shall be granted a certificate by the examining
authority.



19.

20.

21.

22.

CHAPTER-III
Practicaltraining

Hospital posting.— Every student shall be posted in constituent hospital for a period
ofnotless than fifty hours to be covered in not lessthan200 working days in each of
second,third& fourthyear course.Eachstudent shall submit report dulycertifiedby the
preceptor and duly attested by the Head of the Department or Institution as
prescribed.Inthe  fifthyear,everystudent shallspendhalfa  dayinthemorninghours
attending ward rounds on daily basis as a part of clerkship.Theory teaching may be
scheduled in the afternoon.

Project work.— (1) To allow the student to develop data collection and reporting
skills in the area of community, hospital and clinical pharmacy, a project work shall
be carried outunder the supervision ofa teacher.The projecttopic must be approved by
the Head of the Department or Head of the Institution. The same shall be announced
to students within one month of commencement of the fifth year classes. Project
work shall be presented in a written report and as a seminar at the end of the
year.Externaland the internal examiners shall dotheassessment of the project work.

(2) Project work shall comprise of objectives of the work, methodology, results,
discussions and conclusions.

Objectivesofprojectwork.—Themainobjectivesoftheprojectworkisto—
(1) showtheevidenceothavingmadeaccuratedescriptionofpublishedworkof others and
of having recorded the findings in an impartial manner; and

(ii) develop the students in datacollection, analysis and reporting and interpretation
skills.

Methodology.— To complete the project work following methodology shall be

adopted, namely:—

(i) studentsshall work in groupsofnotlessthan two andnot morethan fourunderan
authorised teacher;

(i1) project topic shall be approved by the Head of the Department or Head of the
Institution;

(ii)project work chosen shall be related to the pharmacy practice in community,
hospital and clinical setup. It shall be patient and treatment (Medicine) oriented,
like drug utilisation reviews, pharmacoepidemiology, pharmacovigilance or
pharmacoeconomics;

(iv) projectworkshallbeapprovedbytheinstitutionalethicscommittee;

(v) student shall present at least three seminars, one in the beginning, one at middle
and one at the end of the project work; and

(vi)two-page write-up of the project indicating title, objectives, methodology
anticipated benefits and references shall be submitted to the Head of the
Department or Head of the Institution.



23. Reporting .— (1) Student working on the project shall submit jointly to the Head of
the Department or Head of the Institution a project report of about 40-50 pages.
Project report should include a certificate issued by the authorised teacher, Head of
the Department as well as by the Head ofthe Institution
(2) ProjectreportshallbecomputertypedindoublespaceusingTimesRomanfonton A4
paper. The title shall be in bold with font size 18, sub-tiles in bold with font size
14 and the text with font size 12. The cover page of the project report shall
contain details about the name of the student and the name of the authorised
teacher with font size 14.

(3) Submission of the project report shall be done at least one month prior to the
commencement of annual or supplementary examination.

24. Evaluation.— The following methodology shall beadopted for evaluatingthe project

work—

(i) Projectworkshallbeevaluatedbyinternalandexternalexaminers.

(i1) Students shall be evaluated in groups for four hours (i.e., about halfan hour for a
group of four students).

(iii) Three seminars presented by students shall be evaluated for twenty marks each
and the average of best two shall be forwarded to the university with marks of
other subjects.

(iv) Evaluationshallbedoneonthefollowingitems: Marks
a) Writeupofthe seminar (7.5)
b) Presentationofwork (7.5)
¢) Communicationskills (7.5)
d) Questionandanswer skills (7.5)
Total (30marks)
(v) Finalevaluationofprojectwork shallbedoneonthefollowingitems:Marks
a) Writeupofthe seminar (17.5)
b) Presentationofwork (17.5)
¢) Communicationskills (17.5)
d) Questionandanswer skills (17.5)
Total (70marks)
Explanation.—Forthepurposesofdifferentiationintheevaluationin caseoftopicbeing

thesameforthegroup  ofstudents,thesameshallbedone  basedonitemnumbersb,cand d
mentioned above.



APPENDIX-A

(Seeregulation8)
PHARM.D.SYLLABUS

FirstYear
1.1 HUMANANATOMY&PHYSIOLOGY (THEORY)

Theory:3Hrs./Week

1. Scope and Objectives: This course is designed to impart a fundamental knowledge
on the structure and functions of the human body. It also helps in understanding both
homeostasismechanismsandhomeostaticimbalances ofvarious bodysystems. Since a
medicament, which is produced by pharmacist, is used to correct the deviations in
human body, it enhances the understanding ofhow the drugs act on the various body
systems in correcting the disease state of the organs.

2. Uponcompletionofthecoursethestudentshallbeableto:

a. describethe structure(grossand histology) and functionsofvariousorgans ofthe
human body;
describethevarioushomeostaticmechanismsandtheirimbalancesofvarious systems;
identifythevarioustissuesandorgansofthedifferentsystemsofthehumanbody;

d. perform the hematological tests and also record blood pressure, heart rate, pulse
andRespiratory volumes;

e. appreciatecoordinatedworkingpatternofdifferentorgansofeachsystem;and

f. appreciatetheinterlinkedmechanismsinthemaintenanceofnormalfunctioning
(homeostasis) of human body

TS

3. Coursematerials:
Textbooks
a. TortoraGerardJ.andNicholas,P.Principlesofanatomyandphysiology Publisher
Harpercollins college New York.
b. Wilson,K.J.W.RossandWilson’sfoundationsofanatomyandphysiology. Publisher:
Churchill Livingstone, Edinburg.

Referencebooks

a. Guytonarthur,C.Physiologyofhumanbody.Publisher:Holtsaunders.

b. Chatterjee,C.C.Humanphysiology.Volume1&11.Publisher:medicalalliedagency,
Calcutta.

c. PeterL.Williams,RogerWarwick,MaryDysonandLawrence,H.

d. Gray’sanatomy.Publisher:ChurchillLivingstone,L.ondon.



4. Lecturewiseprogram:
Topics

1

6

9

Scopeofanatomyandphysiology,basicterminologiesusedinthissubject (Description
of the body as such planes and terminologies)

Structureofcell-itscomponentsandtheir functions.

Elementarytissuesofthehumanbody:epithelial,connective,Muscularand nervous
tissues-their sub-types and characteristics

a) Osseoussystem-structure,compositionandfunctionsofthe
Skeleton. (done in practical classes - 6hrs)

b) Classificationofjoints, Typesofmovementsofjointsanddisordersofjoints
(Definitions only)

HaemopoeticSystem

a) Compositionandfunctionsofblood

b) Haemopoesisanddisordersofbloodcomponents(definitionofdisorder)
¢) Bloodgroups

d) Clottingfactorsandmechanism

e) Plateletsanddisordersofcoagulation

Lymph
a) Lymphandlymphaticsystem,composition,formationandcirculation.

b) Spleen:structureandfunctions,Disorders
¢) Disordersoflymphaticsystem(definitiononly)

Cardiovascularsystem

a) Anatomyandfunctionsofheart

b) Bloodvesselsandcirculation(Pulmonary,coronaryandsystemiccirculation)

¢) Electrocardiogram(ECG)

d) Cardiaccycleandheartsounds

¢) Bloodpressure—itsmaintenanceandregulation

f) Definitionofthefollowingdisorders
Hypertension, Hypotension, Arteriosclerosis, Atherosclerosis, Angina,
Myocardial infarction, Congestive heart failure, Cardiac arrhythmias

Respiratorysystem

a) Anatomyofrespiratoryorgansandfunctions

b) Mechanism/physiologyofrespirationandregulationofrespiration

¢) Transportofrespiratorygases

d) Respiratoryvolumesandcapacities,andDefinitionof: Hypoxia,Asphyxia,
Dybarism, Oxygen therapy and resuscitation.

Digestivesystem
a) AnatomyandphysiologyofGIT

b) AnatomyandfunctionsofaccessoryglandsofGIT

¢) Digestionandabsorption
d) DisordersofGIT(definitionsonly)




10

11

12

13

14

15

16

Nervoussystem
a) Definitionandclassificationofnervoussystem

b) Anatomy,physiologyandfunctionalareasofcerebrum

¢) Anatomyandphysiologyofcerebellum

d) Anatomyandphysiologyofmidbrain

¢) Thalamus,hypothalamusandBasalGanglia

f) Spinalcard:Structure &reflexes—mono-poly-planter

g) Cranialnerves—mamesandfunctions

h) ANS—Anatomy&functionsofsympathetic&parasympatheticN.S.

Urinarysystem
a) Anatomyandphysiologyofurinarysystem

b) Formationofurine
¢) ReninAngiotensinsystem—Juxtaglomerularapparatus-acidbaseBalance
d) Clearancetestsandmicturition

Endocrinesystem

a) Pituitarygland

b) Adrenalgland

¢) ThyroidandParathyroidglands
d) Pancreasandgonads

Reproductivesystem

a) Maleandfemalereproductivesystem

b) Theirhormones—Physiologyofmenstruation
¢) Spermatogenesis&Qogenesis

d) Sexdetermination(geneticbasis)

e) Pregnancyandmaintenanceandparturition

f) Contraceptivedevices

Senseorgans

a) Eye

b) Ear

¢) Skin

d) Tongue&Nose

Skeletalmuscles

a) Histology

b) PhysiologyofMusclecontraction

¢) Physiologicalpropertiesofskeletalmuscleandtheirdisorders(definitions)

Sportsphysiology

a) Musclesinexercise, Effectofathletictrainingonmusclesandmuscle performance,
b) Respiration in exercise, CVS in exercise, Body heat in exercise, Body fluids

and salts in exercise,
¢) Drugsandathletics



1.1 HUMANANATOMY&PHYSIOLOGY(PRACTICAL)
Practical:3Hrs./Week

GeneralRequirements:Dissectionbox,LaboratoryNapkin,muslincloth,record,
Observation book(100pages),Stationary items, Blood lancet.

Coursematerials:

Textbooks
Goyal,R.K,NatvarM.P,andShahS.A,Practicalanatomy,physiologyand biochemistry, latest edition,
Publisher: B.S Shah Prakashan, Ahmedabad.

Referencebooks
RanadeV G, Textbook ofpracticalphysiology,Latestedition,Publisher:PVG,Pune
Anderson Experimental Physiology, Latest edition, Publisher: NA

ListofExperiments:

1. Studyoftissuesothumanbody
(a) Epithelialtissue.
(b) Musculartissue.

2. Studyoftissuesothumanbody
(a) Connectivetissue.
(b) Nervoustissue.

Studyofappliancesusedinhematologicalexperiments.
DeterminationofW.B.C.countofblood.
DeterminationofR.B.C.countofblood.

Determinationofdifferentialcountofblood.

A

Determinationof

(a) ErythrocyteSedimentationRate.
(b) HemoglobincontentofBlood.
(c) Bleedingtime& Clottingtime.

8. Determinationof
(a) BloodPressure.
(b) Blood group.

9. Studyofvarioussystemswiththehelpofcharts,models&specimens
(a) Skeletonsystempartl-axialskeleton.
(b) Skeletonsystempartll-appendicular skeleton.
(c) Cardiovascularsystem.
(d) Respiratorysystem.



(e) Digestivesystem.

(f) Urinarysystem.

(g) Nervoussystem.

(h) Specialsenses.

(i) Reproductivesystem.

10. Studyofdifferentfamilyplanningappliances.

11. Toperformpregnancydiagnosistest.

12. Studyofappliancesusedinexperimentalphysiology.

13. Torecordsimplemusclecurveusinggastroenemiussciaticnervepreparation.

14. Torecordsimplesummationcurveusinggastroenemiussciaticnervepreparation.

15. Torecordsimpleeffectoftemperatureusinggastroenemiussciaticnerve preparation.

16. Torecordsimpleeffectofload&afterloadusinggastroenemiussciaticnerve
preparation.

17. Torecordsimplefatiguecurveusinggastroenemiussciaticnervepreparation.

SchemeofPracticalExamination:

Sessionals Annual
Identification 04 10
Synopsis 04 10
MajorExperiment 07 20
MinorExperiment 03 15
Viva 02 15
MaxMarks 20 70
Duration 03hrs 04hrs

Note:Totalsessionalmarksis30(20forpracticalsessionalplus10Omarksfor regularity,
promptness, viva-voce and record maintenance).



1.2 PHARMACEUTICS(THEORY)

Theory:2Hrs./Week

1. Scopeandobjectives:Thiscourseisdesignedtoimpartafundamentalknowledgeon the art
and science of formulating different dosage forms. It preparesthe students for most
basics of the applied field of pharmacy.

2. Uponthecompletionofthecoursethestudentshouldbeableto:
a. knowtheformulationaspectsofdifferentdosageforms;
b. dodifferentpharmaceuticalcaluculationinvolvedinformulation;
c. formulatedifferenttypesofdosageforms;and
d. appreciatetheimportanceofgoodformulationforeffectiveness.

3. Coursematerials:
Textbooks
a. CooperandGunnsDispensingforpharmacystudents.
b. AtextbookProfessionalPharmacybyN.K.JainandS.N.Sharma.

Referencebooks

a. IntroductiontoPharmaceuticaldosageformsbyHowardC.Ansel.
b. Remington’sPharmaceuticalSciences.

c. RegisterofGeneralPharmacybyCooperandGunn.

d. GeneralPharmacybyM.L.Schroff.

4. Lecturewiseprogramme:
Topics

1 a. Introductiontodosageforms-classificationanddefinitions
b. Prescription:definition,partsandhandling
c. Posology:Definition,Factorsaffectingdoseselection.Calculationofchildrenand infant

doses.

2 Historical back ground and development of profession of pharmacy and pharmaceutical
industry in brief.

3 DevelopmentofIndianPharmacopoeiaandintroductiontootherPharmacopoeiassuchas
BP,USP,EuropeanPharmacopoeia,ExtrapharmacopoeiaandIndiannationalformulary.

4 Weightsandmeasures,Calculationsinvolvingpercentagesolutions,allegation,proof
spirit,isotonicsolutionsetc.

5 Powders and Granules: Classification advantages and disadvantages, Preparation of
simple, compound powders, Insufflations, Dusting powders, Eutectic and Explosive
powders, Tooth powder and effervescent powders and granules.

6 Monophasic Dosage forms: Theoretical aspects of formulation including adjuvant like
stabilizers, colorants, flavours with examples. Study of Monophasicliquids like gargles,
mouth washes, Throat paint, Ear drops, Nasal drops, Linimentsandlotions, Enemasand
collodions.



7 Biphasicdosageforms:Suspensionsandemulsions,Definition,advantagesand
disadvantages,classification,testforthetypeofemulsion,formulation,stabilityand
evaluation.

8 Suppositoriesandpessaries:Definition,advantagesanddisadvantages,typesofbase,
methodofpreparation,Displacementvalueandevaluation.

9 Galenicals:Definition,equipmentfordifferentextractionprocesseslikeinfusion,
Decoction,MacerationandPercolation,methodsofpreparationofspirits,tincturesand
extracts.

10 Pharmaceuticalcalculations.

11 Surgicalaids:Surgicaldressings,absorbablegelatinsponge,sutures,ligaturesand
medicatedbandages.

12 Incompatibilities: Introduction, classification and methods to overcome the
incompatibilities.

1.2 PHARMACEUTICS(PRACTICAL)
Practical : 3 Hrs./\Week

ListofExperiments:

1. Syrups
a. SimpleSyrupl.P
b. SyrupofEphedrineHcINF
c. SyrupVasakalP
d. SyrupofferrousPhosphatelP
e. OrangeSyrup
2. Elixir

a. PiperizinecitrateelixirBP
b. CascaraelixirBPC
c. ParacetamolelixirBPC

3. Linctus
a. SimpleLinctusBPC
b. PediatricsimpleLinctusBPC

4. Solutions
a. SolutionofcresolwithsoapIP
b. StrongsolutionofferricchlorideBPC
c. AqueouslodineSolutionIP
d. StrongsolutionoflodinelP
e. StrongsolutionofammoniumacetateIP



5. Liniments
a. LinimentofturpentineIP*
b. LinimentofcamphorIP

6. Suspensions*
a. Calaminelotion
b. MagnesiumHydroxidemixtureBP

7. Emulsions*
a. Codliveroilemulsion
b. Liquidparaffinemulsion

8. Powders*
a. Eutecticpowder
b. Explosivepowder
c. Dustingpowder
d. Insufflations

9. Suppositories*
a. Boricacidsuppositories
b. Chloralsuppositories

10. Incompatibilities
a. MixtureswithPhysical
b. Chemical&Therapeuticincompatibilities

*colourlessbottlesrequiredfordispensing *Paper envelope(white),butter paperand
white paper required for dispensing.

SchemeofPracticalExamination:

Sessionals Annual
Synopsis 05 15
MajorExperiment 10 25
MinorExperiment 03 15
Viva 02 15
MaxMarks 20 70
Duration 03hrs 04hrs

Note:Totalsessionalmarksis30(20forpracticalsessionalplus1Omarksfor regularity,
promptness, viva-voce and record maintenance).



1.3 MEDICINALBIOCHEMISTRY(THEORY)
Theory:3Hrs./Week

1. Scope of the Subject: Applied biochemistry deals with complete understanding of
the molecular level of the chemical process associated with living cells.Clinical
chemistry deals withthestudy ofchemical aspects ofhumanlifein health andillness
andtheapplicationofchemical laboratory methodstodiagnosis, control of treatment,
and prevention of diseases.

2. ObjectivesoftheSubject(Know,do,appreciate):

The objective of the present course is providing biochemical facts and the principles

tothestudentsofpharmacy.Uponcompletionofthesubject studentshallbeableto —

a. understandthecatalyticactivityofenzymesandimportanceofisoenzymesin diagnosis
of diseases;

b. knowthemetabolicprocessof biomoleculesinhealthandillness(metabolic
disorders);

c. understandthegeneticorganizationofmammaliangenome;proteinsynthesis;
replication; mutation and repair mechanism;

d. knowthebiochemicalprinciplesoforganfunctiontestsofkidney,liverand endocrine
gland; and

e. dothequalitativeanalysisanddeterminationofbiomoleculesinthebodyfluids.

Textbooks(Theory)

a. Harpersreviewofbiochemistry-Martin

b. Textbookofbiochemistry—D.Satyanarayana

c. Textbookofclinicalchemistry-Alexkaplan&LaverveL.Szabo

Referencebooks(Theory)

a. Principlesofbiochemistry--Lehninger
b. Textbookofbiochemistry--Ramarao

c. PracticalBiochemistry-DavidT.Plummer.
d. PracticalBiochemistry-Pattabhiraman.

3. Lecturewiseprogramme:
Topics

1 Introduction to biochemistry: Cell and its biochemical organization, transport
processacrossthecellmembranes.Energyrichcompounds; ATP,CyclicAMP
andtheirbiologicalsignificance.

2 Enzymes:Definition;Nomenclature;IUBclassification;Factoraffectingenzyme
activity;Enzymeaction;enzymeinhibition.Isoenzymesandtheirtherapeuticand
diagnosticapplications;Coenzymesandtheirbiochemicalroleanddeficiency
diseases.

3 Carbohydrate metabolism: Glycolysis, Citric acid cycle (TCA cycle), HMP
shunt, Glycogenolysis, gluconeogenesis, glycogenesis. Metabolic disorders of
carbohydratemetabolism(diabetesmellitusandglycogenstoragediseases);

Glucose, Galactose tolerance test and their significance; hormonal regulation of
carbohydrate metabolism.
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Lipid metabolism: Oxidation of saturated (B-oxidation); Ketogenesis and

ketolysis;biosynthesisoffattyacids,lipids;metabolismofcholesterol;Hormonal

regulationof lipidmetabolism.Defectivemetabolismof lipids(Atheroslerosis,

fattyliver,hypercholesterolmiea).

Biologicaloxidation:CoenzymesysteminvolvedinBiologicaloxidation.

Electrontransportchain(itsmechanisminenergycapture;regulationand inhibition);

Uncouplers of ETC; Oxidative phosphorylation;

Protein and amino acid metabolism: protein turn over; nitrogen balance;

Catabolism of Amino acids (Transamination, deamination & decarboxylation).

Ureacycleanditsmetabolicdisorders;productionofbilepigments;

hyperbilirubinemia,porphoria,jaundice.MetabolicdisorderofAminoacids.

Nucleic acid metabolism: Metabolism of purine and pyrimidine nucleotides;

Protein synthesis; Genetic code; inhibition of protein synthesis; mutation and

repairmechanism;DNAreplication(semiconservative/onionpeelmodels)and

DNArepairmechanism.

Introduction to clinical chemistry: Cell; composition; malfunction; Roll ofthe

clinical chemistry laboratory.

The kidneyfunctiontests: Roleofkidney; Laboratorytests for normal function

includes-

a) Urineanalysis(macroscopicandphysicalexamination,quantitativeand
semiquantitative tests.)

b) Test forNPN constituents.(Creatinine/urea clearance,determinationofblood
and urine creatinine, urea and uric acid)

¢) Urineconcentrationtest

d) Urinarytractcalculi.(stones)

Liverfunction tests:Physiological role of liver,metabolic,storage, excretory,

protective, circulatory functions and function in blood coagulation.

a) Testforhepaticdysfunction-Bilepigmentsmetabolism.

b) Testforhepaticfunctiontest-Serumbilirubin,urinebilirubin,andurineurobilinogen.

c¢) Dyetestsof excretoryfunction.

d) Testsbaseduponabnormalitiesofserumproteins.

Selected enzyme tests.

Lipid profile tests: Lipoproteins, composition, functions. Determination of
serum lipids, total cholesterol, HDL cholesterol, LDL cholesterol and
triglycerides.

Immunochemical techniquesfordeterminationof hormonelevels andprotein
levels in serum for endocrine diseases and infectious diseases.

Radioimmunoassay(RIA)andEnzymeLinkedImmunoSorbentAssay(ELISA)
Electrolytes:Bodywater,compartments, water balance,andelectrolyte
distrubution. Determination of sodium, calcium potassium, chlorides,
bicarbonates in the body fluids.



1.3 MEDICINALBIOCHEMISTRY(PRACTICAL)

Practical : 3 Hrs./\Week

TitleoftheExperiment:
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Qualitativeanalysisofnormalconstituentsofurine.*
Qualitativeanalysisofabnormalconstituentsofurine.*
QuantitativeestimationofurinesugarbyBenedict’sreagentmethod. **
QuantitativeestimationofurinechloridesbyVolhard'smethod.**
QuantitativeestimationofurinecreatininebyJaffe’smethod.**
Quantitativeestimationofurinecalciumbyprecipitationmethod. **
QuantitativeestimationofserumcholesterolbyLibermannBurchard’smethod. **
PreparationofFolinWufiltratefromblood.*
Quantitativeestimationofbloodcreatinine. **
QuantitativeestimationofbloodsugarFolin-Wutubemethod. **
EstimationofSGOTinserum.**

EstimationofSGPTinserum.**

EstimationofUreainSerum.**

EstimationofProteinsinSerum.**

Determinationofserumbilirubin®*
DeterminationofGlucosebymeansofGlucoseoxidase.**
EnzymatichydrolysisofGlycogen/StarchbyAmylases.**
StudyoffactorsaffectingEnzymeactivity.(pH& Temp.)**
PreparationofstandardbuffersolutionsanditspHmeasurements(anytwo)*
Experimentonlipidprofiletests**
Determinationofsodium,calciumandpotassiuminserum. **

**indicatemajorexperiments& *indicateminorexperiments

Assignments:
Formatoftheassignment

1. Minimum&Maximumnumberofpages.
2. [Itshallbecomputerdraftcopy.
3. Reference(s) shallbeincludedattheend.
4. Nameandsignatureofthestudent.
5. Assignmentcanbeacombinedpresentationattheendoftheacademicyear.
6. Timeallocatedforpresentationmaybe8+2Min.
SchemeofPracticalExamination:

Sessionals Annual
Synopsis 05 15
MajorExperiment 10 25
MinorExperiment 03 15
Viva 02 15
MaxMarks 20 70
Duration 03hrs 04hrs

Note:Totalsessionalmarksis30(20forpracticalsessionalplus10marksfor regularity,

promptness, viva-voce and record maintenance).



1.4 PHARMACEUTICALORGANICCHEMISTRY(THEORY)

Theory:3Hrs./Week

1. Scope andobjectives:Thiscourseisdesignedtoimparta verygoodknowledgeabout

a. IUPAC/Common system of nomenclature of simple organic compounds
belonging to differentclasses of organic compounds;

b. Someimportantphysicalpropertiesoforganiccompounds;

c. Free radical/ nucleophyllic [alkyl/ acyl/ aryl] /electrophyllic substitution, free
radical/ nucleophyllic / electrophyllic addition, elimination, oxidation and
reduction reactions with mechanism, orientation of the reaction, order of
reactivity, stability of compounds;

d. Somenamedorganicreactionswithmechanisms;and

e. Methods of preparation, test for purity, principle involved intheassay, important
medicinal uses of some important organic compounds.

2. Coursematerials:
Textbooks
a. T.R.MorrisonandR.Boyd-Organicchemistry,
b. BentleyandDriver-TextbookofPharmaceuticalchemistry
¢. LL.Finer-Organicchemistry,thefundamentalsofchemistry

Referencebooks

a. Organicchemistry—J.M.CramandD.J.Cram

b. Organicchemistry-Brown

¢. Advancedorganicchemistry-JerryMarch, Wiley

d. Organicchemistry-CramandHammered,PineHendrickson

3. Lecturewiseprogramme:
Topics
1 StructuresandPhysicalproperties:

a. Polarity of bonds, polarity of molecules, M.P, Inter molecular forces,B.P,
Solubility, non ionic solutes and ionic solutes, protic and aprotic Solvents, ion
pairs,

b. Acidsandbases,LowrybronstedandLewistheories

c. Isomerism

2 Nomenclature of organic compound belonging to the following classes Alkanes,

Alkenes, Dienes, Alkynes, Alcohols, Aldehydes, Ketones, Amides, Amines,

Phenols,AlkylHalides,CarboxylicAcid,Esters,AcidChlorides And

Cycloalkanes.

Freeradicalschainreactionsofalkane:Mechanism,relativereactivityandstability

4 Alicycliccompounds:Preparationsofcycloalkanes,Bayerstraintheoryand orbital
picture of angle strain.

5 Nuclophilic aliphatic substitution mechanism: Nucleophiles and leaving groups,
kinetics of second and first order reaction, mechanism and kinetics of SN,
reactions. Stereochemistry and steric hindrance, role of solvents, phase transfer
catalysis, mechanism and kinetics of SN1 reactions, stereochemistry, carbocation
and their stability, rearrangement of carbocation, role of solvents in SN1 reaction,
Iondipolebonds,SN2versusSN1solvolyses,nucleophilicassistancebythe
solvents.

98]
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Dehydro halogenation of alkyl halides: 1,2 elimination, kinetics, E2 and El
mechanism, elimination via carbocation, evidence for E2 mechanism, absence of
rearrangement isotope effect, absence hydrogen exchange, the element effect,
orientationandreactivity,E2versusE1,eliminationversussubstitution,

dehydration of alcohol, ease of dehydration, acid catalysis, reversibility,
orientation.

Electrophillic and free radicals addition: Reactions at carbon-carbon, double
bond, electrophile, hydrogenation, heat ofhydrogenationandstabilityofalkenes,
markownikoffrule,additionothydrogenhalides,additionofthydrogenbromides,
peroxide effect, electrophillic addition, mechanism, rearrangement, absence of
hydrogen exchange, orientation and reactivity, addition of halogen, mechanism,
halohydinformation, mechanismoffreeradicalsadditon, mechanismofperoxide
initiated addition of hydrogen bromide, orientation of free addition, additions of
carbenetoalkene,cycloadditionreactions.
Carbon-carbondoublebondassubstituents:Freeradicalhalogenationsof
alkenes,comparisionoffreeradicalsubstitutionwithfreeradicaladdition, free
radicalsubstitutioninalkenes,orientationandreactivity,allylicrearrangements.

Theory of resonance: Allyl radical as a resonance hybrid, stability,
orbitalpicture,resonancestabilisationofallyl radicals, hyper conjugation,allyl
cationas aresonance hybrid,nucleophyllic  substitutioninallylic  substrate,
SNlreactivity, allylic rearrangement, resonance stabilisation of allyl cation,
hyper conjugation, nucleophilic substitution in allylic substrate, SN2 nucleophilic
substituion in vinylic substrate, vinylic cation, stability of conjugated dienes,
resonance in alkenes, hyper
conjugation,easeofformationofconjugateddienes,orientationof elimination,
electrophilic addition to conjugated dienes, 1,4- addition, 1,2-versus 1,4-addition,
rate versus equilibrium, orientation and reactivity of free radical addition to
conjugated dienes.

Elecrophilic aromatic substitution: Effect of substituent groups, determination of
orientation, determination of relative reactivity, classification of substituent
group, mechanism of nitration, sulphonation, halogenation, friedel -craft
alkylation, friedel craft acylation, reactivity and orientation, activating and
deactivating O,P,M directing groups, electron release via resonance, effect of
halogen on electrophilic aromatic substitution in alkyl benzene, side chain
halogination ofalkyl benzene, resonance stabilization of benzyl radical.

Nucleophilic addition reaction: Mechanism, ionisation of carboxylic acids,
acidity constants, acidity of acids, structure of carboxylate ions, effect of
substituentonacidity,nucleophilicacylsubstitutionreaction,conversionof acid
toacidchloride,esters,amideandanhydride.Roleofcaboxyl group,comparison
ofalkyl nucleophilic substitution with acyl nucleophilic substitution.



12

13

14

15
16

1.4

Mechanism of aldol condensation, claisen condensation, cannizzaro reaction,
crossed aldol condensation, crossed cannizzaro reaction, benzoin condensation,
perkin condensation. Knoevenagel, Reformatsky reaction, Wittig reaction,
Michael addition.

Hoffman rearrangement: Migration to electron deficient nitrogen, Sandmeyer’s
reaction, basicity of amines, diazotisation and coupling, acidity of phenols,
Williamson synthesis, Fries rearrangement, Kolbe reaction, Reimer tieman’s
reactions.

Nucleophilic aromatic substitution: Bimolecular displacement mechanisms,
orientation, comparison of aliphatic nucleophilic substitution with that of
aromatic.

Oxidationreductionreaction.

Studyofthe following official compounds- preparation, test for purity,assayand
medicinal uses ofChlorbutol, Dimercaprol, Glyceryl trinitrate, Urea, Ethylene
diamine dihyrate, Vanillin, Paraldehyde, Ethylene chloride, Lactic acid, Tartaric
acid, citric acid, salicylic acid, aspirin, methyl salicylate, ethyl benzoate, benzyl
benzoate, dimethyl pthalate, sodium lauryl sulphate, saccharin sodium,
mephensin.

PHARMACEUTICALORGANICCHEMISTRY(PRACTICAL)

Practical:3Hrs./Week

Introduction to the various laboratory techniques through demonstration
involving synthesis of the following compounds (at least 8 compoundsto be

synthesised):

1. Acetanilde/aspirin(Acetylation)

2. Benzanilide/Phenylbenzoate(Benzoylation)

3. P-bromoacetanilide/2,4,6—tribromoaniline(Bromination)

4. Dibenzylideneacetone(Condensation)

5. 1-Phenylazo-2-napthol(Diazotisationandcoupling)

6. Benzoicacid/salicylicacid(Hydrolysisofester)

7. M-dinitrobenzene(Nitration)

8. 9, 10 — Antharaquinone(Oxidation of anthracene) / preparation of benzoic acid
from toluene or benzaldehyde

9. M-phenylenediamine(ReductionofM-dinitrobenzene) /Aniline from
nitrobenzene

10. Benzophenoneoxime

11. Nitrationofsalicylicacid

12. Preparationofpicricacid

13. PreparationofO-chlorobenzoicacidfromO-chlorotolune

14. Preparationofcyclohexanonefromcyclohexanol



I1. Identification of organic compounds belonging to the following classes by :
Systematic qualitative organic analysis including preparation of derivatives
Phenols,amides,carbohydrates,amines,carboxylicacids,aldehydeandketones,
Alcohols,esters,hydrocarbons,anilides,nitrocompounds.

I11. Introductiontotheuseofstereo models:

Methane,Ethane,Ethylene,Acetylene,Cisalkene, Transalkene,inversionof
configuration.

SchemeofPracticalExamination:

Sessionals Annual
Synopsis 05 15
MajorExperiment 10 25
MinorExperiment 03 15
Viva 02 15
MaxMarks 20 70
Duration 03hrs 04hrs

Note:Totalsessionalmarksis30(20forpracticalsessionalplus10marksfor regularity,
promptness, viva-voce and record maintenance).



1.5 PHARMACEUTICALINORGANICCHEMISTRY(THEORY)

Theory:2Hrs./Week

1. Scope and objectives: This course mainly deals with fundamentals of Analytical
chemistryandalsothestudyofinorganicpharmaceuticalsregardingtheir monographs and
also the course deals with basic knowledge of analysis of various pharmaceuticals.

2. Uponcompletionofthecoursestudentshallbeableto:

a. under stand the principles and procedures of analysis of drugs and also regarding
the application of inorganic pharmaceuticals;
knowtheanalysisoftheinorganicpharmaceuticalstheirapplications;and

c. appreciate the importance of inorganic pharmaceuticals in preventing and curing
the disease.

3. Coursematerials:

Textbooks

a. AtextbookInorganicmedicinalchemistrybySurendraN.Pandeya

b. A.H.Beckettand J.B.Stanlake’s PracticalPharmaceuticalchemistryVol-1& Vol-II
c. InorganicPharmaceuticalChemistryllI-EditionP.GunduRao

Referencebooks
a. InorganicPharmaceutical Chemistryby Anand& Chetwal
b. PharmaceuticallnorganicchemistrybyDr.B.G.Nagavi
c. AnalyticalchemistryprinciplesbyJohnH.Kennedy
d. I.LP.1985and1996,Govt.ofIndia,Ministryofhealth

4. Lecturewiseprogramme:
Topics

Errors

Volumetricanalysis

Acid-basetitrations

Redoxtitrations

Nonaqueoustitrations

Precipitationtitrations

Complexometrictitrations

Theoryofindicators

Gravimetry

Limittests

Medicinalgases

Acidifiers

Antacids

Cathartics

Electrolytereplenishers

0NN AW~

— e e
wnm A W —= OO



16 EssentialTraceelements
17 Antimicrobials

18 Pharmaceuticalaids

19 DentalProducts

20 Miscellaneouscompounds
21 RadioPharmaceuticals

1.5 PHARMACEUTICALINORGANICCHEMISTRY (PRACTICAL)

Practical:3Hrs./Week

1. Limittest(6exercises)

a. Limittestforchlorides

b. Limittestforsulphates

c. Limittestforiron

d. Limittestforheavymetals
e. Limittestforarsenic

f.

Modifiedlimittestsforchloridesandsulphates

2. Assays(10exercises)
Ammoniumchloride-Acid-basetitration
Ferroussulphate-Cerimetry
Coppersulpahte-lodometry
Calcilugluconate-Complexometry
Hydrogenperoxide—Permanganometry
Sodiumbenzoate—Nonaqueoustitration
Sodiumchloride—Modifiedvolhard’smethod
AssayofKI- KIOstitration
Gravimetricestimationofbariumasbariumsulphate
Sodiumantimonygluconateorantimonypotassiumtartarate
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3. Estimationofmixture(Anytwoexercises)
a. Sodiumhydroxideandsodiumcarbonate

b. Boricacidand Borax

c. Oxalicacidandsodiumoxalate

4. Testforidentity(Anythreeexercises)
a. Sodiumbicorbonate
b. Bariumsulphate
c. Ferroussulphate
d. Potassiumchloride



5. Testforpurity(Anytwoexercises)

a. SwellingpowerinBentonite
Acidneutralisingcapacityinaluminiumhydroxidegel
Ammoniumsaltsinpotashalum
AdsorptionpowerheavyKaolin
PresenceoflodatesinKI

o a0 o

6. Preparations(Anytwoexercises)

a. Boricacids

b. Potashalum

c. Calciumlactate

d. Magnesiumsuphate

SchemeofPracticalExamination:

Sessionals Annual
Synopsis 05 15
MajorExperiment 10 25
MinorExperiment1&2 | 03 15
Viva 02 15
MaxMarks 20 70
Duration 03hrs 04hrs

Note:Totalsessionalmarksis30(20forpracticalsessionalplus10marksforregularity,
promptness, viva-voce and record maintenance).



1.6 REMEDIALMATHEMATICS/BIOLOGY(THEORY)
Theory:3Hrs./Week

REMEDIALMATHEMATICS:

1. Scope and objectives: This is an introductory course in mathematics. This subjects
deals with the introduction to matrices, determinants, trigonometry, analytical
geometry, differential calculus, integral calculus, differential equations, laplace
transform.

2. Uponcompletionofthecoursethestudentshallbeableto:—
a. KnowTrignometry,Analyticalgeometry,Matrices,Determinant,Integration,
Differential equation,Laplacetransform and their applications;
b. solvetheproblemsofdifferenttypesbyapplyingtheory; and
c. appreciatetheimportantapplicationsofmathematicsinpharmacy.

3. Coursematerials:
Textbooks
a. DifferentialcalculusByShantinarayan
b. TextbookofMathematicsforsecondyearpre-universitybyProf.B.M.Sreenivas

Referencebooks

a. IntegralcalculusByShanthinarayan

b. EngineeringmathematicsByB.S.Grewal
c. TrigonometryPart-IByS.L.Loney

4. Lecturewiseprogramme:

Topics

1 Algebra:Determinants,Matrices

2 Trigonometry:Sidesandanglesofatriangle,solutionoftriangles

3 AnalyticalGeometry:Points,Straightline,circle,parabola

4 Differential calculus: Limit of a function, Differential calculus,
Differentiation of a sum, Product, Quotient Composite, Parametric,
exponential, trigonometric and Logarithmic function. Successive
differentiation,Leibnitz’stheorem,Partialdifferentiation, Euler’stheorem
onhomogeneousfunctionsoftwovariables

5 Integral Calculus:Definite integrals, integration by substitution and by
parts, Properties of definite integrals.

6 Differentialequations:Definition,order,degree,variableseparable,
homogeneous,Linear,heterogeneous,linear,differentialequationwith
constant coefficient, simultaneous linear equation of second order.

7 Laplace transform: Definition, Laplace transform of eclementary
functions,Propertiesoflinearityandshifting.



BIOLOGY:

1. Scopeandobjectives:ThisisanintroductorycourseinBiology,whichgivesdetailed study
of natural sources such as plant and animal origin. This subject has been introduces to
the pharmacy course in order to make the student aware of various naturally
occurring drugs and its history, sources, classification, distribution and the characters
of the plants and animals. This subject gives basic foundation to Pharmacognosy.

2. Coursematerials:

Textbooks
a. Textbook ofBiologybyS.B.Gokhale
b. ATextbookofBiologybyDr.ThulajappaandDr.Seetaram.

Referencebooks

a. ATextbook ofBiologybyB.V.Sreenivasa Naidu

b. ATextbookofBiologybyNaiduandMurthy

c. BotanyforDegreestudentsBy A.C.Dutta.

d. OutlinesofZoologybyM.Ekambaranathaayyerand T.N. Ananthakrishnan.

e. AmanualforpharmaceuticalbiologypracticalbyS.B.GokhaleandC.K.Kokate.

3. Lecturewiseprogramme:

Topic
PART-A

01 Introduction

02 Generalorganizationofplantsanditsinclusions

03 Planttissues

04 Plantkingdomanditsclassification

05 Morphologyofplants

06 Root,Stem,LeafandItsmodifications

07 InflorescenceandPollinationofflowers

08 Morphologyoffruitsandseeds

09 Plantphysiology

10 TaxonomyofLeguminosae,umbelliferac,Solanaceae,Lilliaceae,
Zinziberaceae,Rubiaceae

11 StudyofFungi,Yeast,PenicillinandBacteria

PART-B
01 StudyofAnimalcell
02 Studyanimaltissues
03 Detailedstudyoffrog
04 StudyofPisces,Raptiles,Aves
05 Genearalorganizationofmammals
06 Studyofpoisonousanimals



1.6 BIOLOGY (PRACTICAL)

Practical:3Hrs./Week

Title:

Introductionofbiologyexperiments
Studyofcellwallconstituentsandcellinclusions
StudyofStemmodifications
StudyofRootmodifications

StudyofLeaf modifications
IdentificationofFruitsandseeds
PreparationofPermanentslides
T.S.ofSenna,Cassia,Ephedra,Podophyllum.
Simpleplantphysiologicalexperiments

10. Identificationofanimals

11. DetailedstudyofFrog

12. Computerbasedtutorials
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SchemeofPracticalExamination:

Sessionals Annual
Identification 04 10
Synopsis 04 10
MajorExperiment 07 20
MinorExperiment 03 15
Viva 02 15
MaxMarks 20 70
Duration 03hrs 04hrs

Note:Totalsessionalmarksis30(20forpracticalsessionalplus10marksfor regularity,
promptness, viva-voce and record maintenance.



Secondyear
2.1 PATHOPHYSIOLOGY(THEORY)
Theory:3Hrs./Week

1. Scope ofthe Subject: Thiscourse isdesignedtoimparta thoroughknowledge ofthe
relevant aspects of pathology of various conditions with reference to its
pharmacological applications, and understanding of basic Pathophysiological
mechanisms. Hence it will not only help to study the syllabus of pathology, but also
to get baseline knowledge of itsapplication in other subject of pharmacy.

2. ObjectivesoftheSubject: Uponcompletionofthesubject studentshallbeableto—
a. describetheetiologyandpathogenesisoftheselecteddiseasestates;
b. namethesignsandsymptomsofthediseases;and
c. mentionthecomplicationsofthediseases.

Textbooks(Theory)

a. Pathologicbasisofdiseaseby-Cotran,Kumar,Robbins
b. TextbookofPathology-HarshMohan

c. TextbookofPathology-Y.M.Bhinde

Referencebooks(Theory)

a. ClinicalPharmacyandTherapeutics;Secondedition;RogerWalker; Churchill
Livingstone publication

3. Detailedsyllabusandlecturewiseschedule:
Chapter

1 Basicprinciplesofcellinjuryand Adaptation
a) Causes,Pathogenesisandmorphologyofcellinjury
b) Abnormalitiesinlipoproteinaemia,glycogeninfiltrationandglycogen
infiltration and glycogen infiltration and glycogen storage diseases

2 Inflammation
a) Pathogenesis of acute inflammation, Chemical mediators in
inflammation, Types of chronic inflammation
b) Repairsofwoundsintheskin,factorsinfluencinghealingofwounds

3 DiseasesofImmunity
a) IntroductiontoTandBcells
b) MHCproteinsortransplantationantigens
¢) Immunetolerance
- Hypersensitivity
HypersensitivitytypeLILIII,IV,Biologicalsignificance,Allergy due to
food, chemicals and drugs
-Autoimmunity
Criteria for autoimmunity, Classifications ofautoimmune diseases in
man, mechanismofautoimmunity,Transplantationandimmunologic
tolerance,allograftrejections,transplantationantigens, mechanism
ofrejectionofallograft.
- Acquiredimmunedeficiencysyndrome(AIDS)



- Amylodosis

Cancer: differences between benign and malignant tumors, Histological
diagnosis of malignancy, invasions and metastasis, patterns of spread,
disturbances of growth of cells, classification of tumors, general biology of
tumors, spread of malignant tumors, etiology and pathogenesis of cancer.

Typesofshock,mechanisms,stagesandmanagement
Biologicaleffectsofradiation

Environmentalandnutritionaldiseases

i) Airpollutionandsmoking-SO2,NO,NO2,andCO

ii) Protein calorie malnutrition, vitamins, obesity, pathogenesis of
starvation.

Pathophysiologyofcommondiseases

Parkinsonism

Schizophrenia

Depressionandmania

Hypertension,

Stroke(ischaemicandhemorrhage)

Angina,CCF,Atherosclerosis,Myocardialinfarction

DiabetesMellitus

Pepticulcerandinflammatoryboweldiseases

CirrhosisandAlcoholicliverdiseases

Acuteandchronicrenal failure

Asthmaandchronicobstructiveairwaydiseases
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Infectiousdiseases:
Sexuallytransmitteddiseases(HIV,Syphilis,Gonorrhea),Urinarytract
infections,Pneumonia, Typhoid,Tuberculosis,Leprosy,MalariaDysentery
(bacterialandamoebic),Hepatitis-infectivehepatitis.

Assignments:
TitleoftheExperiment
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ChemicalMediatorsofinflammation

DrugHypersensitivity

Cigarettesmoking&itsill effects
BiologicalEffectsofRadiation

Etiologyandhazardsofobesity

Complicationsofdiabetes

Diagnosisofcancer

Disordersofvitamins
MethodsinPathology-Laboratoryvaluesofclinicalsignificance

10 PathophysiologyofDengueHemorrhagicFever(DHF)

Formatoftheassignment

ST R SIS

Minimum&Maximumnumberofpages.
Reference(s)shallbeincludedattheend.
Assignmentcanbeacombinedpresentationattheendoftheacademicyear
Itshallbecomputerdraftcopy.

Nameandsignatureofthestudent
Timeallocatedforpresentationmaybe8+2Min.



2.2 PHARMACEUTICALMICROBIOLOGY(THEORY)

Theory:3Hrs./Week

1. Scope of the Subject:Microbiology has always been an essential component of
pharmacy  curriculum.Thisisbecauseoftherelevanceofmicrobiologyto  pharmaceutical
sciencesand more specificallytopharmaceutical industry.Pharmaceutical biotechnology is
thelogical extension of pharmaceutical microbiology, whichis expected to change the
complete drug product scenario in the future.

This course deals with the various aspects of microorganisms, its classification,
morphology,laboratorycultivationidentificationandmaintenance.ltsalsodiscusseswith
sterilization of pharmaceutical products, equipment, media etc. The course further
discusses the immunological preparations, diseases its transmission, diagnosis, control
and immunological tests.

2. ObjectivesoftheSubject:
Uponcompletionofthesubject studentshallbeableto—
a. knowtheanatomy,identification,growthfactorsandsterilizationofmicroorganisms;
b. knowthemodeoftransmissionofdiseasecausingmicroorganism,symptomsof disease,
and treatment aspect;

c. doestimationofRNAandDNAandtherebyidentifyingthesource;

d. docultivationandidentificationofthemicroorganismsinthelaboratory;

e. doidentificationofdiseasesbyperformingthediagnostictests;and

f. appreciatethebehaviorofmotilityandbehavioralcharacteristicsofmicroorganisms.

Textbooks(Theory)

a. VanithaKaleandKishorBhusari—AppliedMicrobiology [ HimalayaPublishing house
Mumbai.

b. MaryLouisTurgeon—ImmunologyandSerologyinLaboratoryMedicines 12"
edition, 1996 Mosby- Year book inc St. Louis Missouri 63146.

c. Harsh Mohan, — Text book of Pathology[] 3™ edition, 1998, B-3Ansari road Darya
ganj N. Delhi.

Referencebooks(Theory)

a. Prescot L.M., Jarley G.P Klein D.A —Microbiology™] 2"- edition Mc Graw Hill
Company Inc

b. RawlinsE.A.[1Bentley’sTextBook ofPharmaceutics[1BailliereTindals24-28
London 1988

c. Forbisher—FundamentalsofMicrobiology[PhilidelphiaW.B.Saunders.

d. PrescottL.M.JarleyG.P.,Klein.D.A.—Microbiology. 12"%editionWMCBrown Publishers,
Oxford. 1993

e. WarRoitt,JonathanBrostoff,Davidmale,—Immunology13"edition1996,Mosby- year book
Europe Ltd, London.

f. PharmacopoeiaofIndia,GovtofIndia,1996.



3. Detailedsyllabusandlecturewiseschedule:
Title of the topic

1

2

10

Introductiontothescienceofmicrobiology.Majordivisionsofmicrobial
worldandRelationshipamongthem.
Differentmethodsofclassificationofmicrobesandstudyof Bacteria,
Fungi,virus,Rickettsiae,Spirochetes.

Nutritional requirements, growth and cultivation of bacteria and virus.
Study of different important media required for the growth of aerobic and
anaerobicbacteria&fungi.Differentialmedia,enrichedmediaand
selectivemedia,maintenanceoflabcultures.
Differentmethodsusedinisolationandidentificationofbacteriawith
emphasistodifferentstainingtechniquesandbiochemicalreactions. Counting of
bacteria -Total and Viable counting techniques.

Detailed study of different methods of sterilization including their merits
and demerits. Sterilization methods for all pharmaceutical products.
Detailedstudyofsterilitytestingofdifferent pharmaceuticalpreparations.
BriefinformationonValidation.

Disinfectants- Study of disinfectants, antiseptics, fungicidal andvirucidal
agents factors affecting their activation and mechanism of action.
Evaluationofbactericidal,bacteristatic,, virucidalactivities,evaluationof
preservativesinpharmaceuticalpreparations.

Immunology- Immunity,Definition, Classification, General principles of
natural immunity, Phagocytosis, acquired immunity( active and passive ) .
Antigens, chemical nature of antigens structure and formation of
Antibodies,Antigen-Antibodyreactions.Bacterialexotoxinsand

endotoxins. Significance of toxoids in active immunity, Immunization
programme, and importance of booster dose.
Diagnostictests:Schick’sTest,Elisatest, WesternBlottest,SouthernBlot
PCRWidal,QBC,MantauxPeripheralsmear.Studyofmalarialparasite.
Microbialculturesensitivity Testing:Interpretationofresults Principles
andmethodsofdifferentmicrobiologicalassays,microbiologicalassayof
Penicillin,Streptomycin andvitaminB,andB,.Standardisationof
vaccines and sera.
Studyofinfectiousdiseases: Typhoid, Tuberculosis,Malaria,Cholera,
Hepatitis,Meningitis,Syphilis&Gonorrheaand HIV.

2.2PHARMACEUTICALMICROBIOLOGY(PRACTICAL)

Practical:3Hrs./Week

TitleoftheExperiment:
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Studyofapparatususedinexperimentalmicrobiology™.
Sterilisationofglassware’s.Preparationofmediaand sterilisation.*
Stainingtechniques— Simplestaining; Gram’sstaining;Negativestaining**
Studyofmotilitycharacters*.
Enumerationofmicro-organisms(TotalandViable)*
Studyofthemethodsofisolationofpureculture.*
Biochemicaltestingfortheidentificationofmicro*-organisms.



8 Culturalsensitivitytestingforsomemicro-organisms.*

9 Sterilitytestingforpowdersandliquids.*

10 Determinationofminimuminhibitoryconcentration.*

11 Microbiologicalassayofantibioticsbycupplatemethod.*

12 MicrobiologicalassayofvitaminsbyTurbidometricmethod**

13 DeterminationofRWC.**

14 Diagnostictestsforsomecommondiseases, Widal,malarialparasite.**

*Indicateminorexperiment&**indicatemajorexperiment

Assignments:

1 Visit to some pathological laboratories & study the activities and
equipment/instruments used and reporting the same.

2. Visit to milk dairies(Pasturization) and microbial laboratories(other sterization
methods) & study the activities and equipment/instruments used and reporting the
same.

3. Libraryassignments
a. Report of recent microbial techniques developed in diagnosing some common

diseases.
b. Latest advancement developed in identifying, cultivating & handling of
microorganisms.

Formatoftheassignment:

Minimum&Maximumnumberofpages.

Itshallbecomputerdraftcopy.

Reference(s) shallbeincludedattheend.
Nameandsignatureofthestudent.
Assignmentcanbeacombinedpresentationattheendoftheacademicyear.
Timeallocatedforpresentationmaybe8+2Min.
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SchemeofPracticalExamination:

Sessionals Annual
Synopsis 05 15
MajorExperiment 10 25
MinorExperiment 03 15
Viva 02 15
MaxMarks 20 70
Duration 03hrs 04hrs

Note:Totalsessional marksis30(20forpractical sessionalplusl Omarksforregularity,
promptness, viva-voce and record maintenance).



2.3PHARMACOGNOSY &PHYTOPHARMACEUTICALS(THEORY)

Theory:3Hrs./Week

1. Scope and objectives:This subject has been introduced for the pharmacy course in
order to make the student aware of medicinal uses of various naturally occurring
drugs its history, sources, distribution, method of cultivation, active constituents,
medicinal uses, identification tests, preservation methods, substitutesandadulterants.

2. Uponcompletionofthecoursestudentshallbeable to:
a. understandthebasicprinciplesofcultivation,collectionandstorageofcrude drugs;
b. knowthesource,activeconstituentsandusesofcrudedrugs;and
c. appreciatetheapplicationsofprimaryandsecondarymetabolitesoftheplant.

3. Coursematerials:
Textbooks
a. PharmacognosybyG.E.Trease& W.C.Evans.
b. PharmacognosybyC.K.Kokate,Gokhale&A.C.Purohit.

Referencebooks

a. PharmacognosybyBrady&Tyler.E.

b. PharmacognosybyT.E.Wallis.

c. PharmacognosybyC.S.Shah&Qadery.
d. PharmacognosybyM.A.Iyengar.

4. Lecturewiseprogramme:

Topics
1 Introduction.
2 Definition,historyandscopeofPharmacognosy.
3 Classificationofcrudedrugs.
4 Cultivation,collection,processingandstorageofcrudedrugs.
5  Detailedmethodofcultivationofcrudedrugs.
6  Studyofcellwallconstituentsandcellinclusions.
7  MicroscopicalandpowderMicroscopicalstudyofcrudedrugs.
8  Studyofnaturalpesticides.
9  Detailedstudyofvariouscell constituents.
10  Carbohydratesandrelatedproducts.
11  Detailedstudycarbohydratescontainingdrugs.(11drugs)
12 Definitionsources,methodextraction,chemistryandmethod

ofanalysisoflipids.
13 Detailedstudyofoils.
14 Definition,classification,chemistryandmethodofanalysisofprotein.
15 Studyofplantsfibersusedinsurgicaldressingsandrelatedproducts.
16  Differentmethodsofadulterationofcrudedrugs.



2.3 PHARMACOGNOSY &PHYTOPHARMACEUTICALS
(PRACTICAL)

Practical:3Hrs./Week

General Requirements:Laboratory Napkin, ObservationBook150pages Zerobrush,
Needle, Blade, Match box.

Listofexperiments:

IntroductionofPharmacognosylaboratoryandexperiments.
Studyofcellwallconstituentsandcellinclusions.
Macro,powderandmicroscopicstudyofDatura.
Macro,powderandmicroscopicstudyofSenna.
Macro,powderandmicroscopicstudyofCassia.cinnamon.
Macro,powderandmicroscopicstudyofCinchona.
Macro,powderandmicroscopicstudyofEphedra.
Macro,powderandmicroscopicstudyofQuassia.
Macro,powderandmicroscopicstudyofClove

10 Macro,powderandmicroscopicstudyofFennel.

11 Macro,powderandmicroscopicstudyofCoriander.

12 Macro,powderandmicroscopicstudyoflsapgol.

13 Macro,powderandmicroscopicstudyofNuxvomica.

14 Macro,powderandmicroscopicstudyofRauwolfia.

15 Macro,powderandmicroscopicstudyofLiquorice.

16 Macro,powderandmicroscopicstudyofGinger.

17 Macro,powderandmicroscopicstudyofPodophyllum.

18 Determinationoflodinevalue.

19 DeterminationofSaponificationvalueandunsaponifiablematter.
20 Determinationofestervalue.

21 DeterminationofAcidvalue.

22 ChemicaltestsforAcacia.

23 ChemicaltestsforTragacanth.

24 ChemicaltestsforAgar.

25 ChemicaltestsforStarch.

26 ChemicaltestsforLipids.(castoroil,sesameoil,sharkliveroil,beeswax)
27 ChemicaltestsforGelatin.
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SchemeofPracticalExamination:

Sessionals Annual
Identification 04 10
Synopsis 04 10
MajorExperiment 07 20
MinorExperiment 03 15
Viva 02 15
MaxMarks 20 70
Duration 03hrs 04hrs

Note:Totalsessional marksis30(20forpractical sessionalpluslOmarksforregularity,
promptness, viva-voce and record maintenance.



2.4 PHARMACOLOGY-I(THEORY)
Theory:3Hrs./Week

1. ScopeoftheSubject:Thissubjectwillprovideanopportunityforthestudenttolearn about
the drug with regard to classification, pharmacodynamic and pharmacokinetic
aspects, adverse effects, uses, dose, route of administration, precautions,
contraindicationsand interaction with other drugs. In this subject, apart from general
pharmacology, drugs acting on autonomic nervous system, cardiovascular system,
central nervous system, blood and blood forming agents and renal system will be
taught.Inadditiontotheoreticalknowledge,the basic practicalknowledge relevant to
therapeutics will be imparted.

2. Objectives of the Subject : Upon completion of the subject student shall be able to
(Know, do, appreciate) —
a. understandthepharmacologicalaspectsofdrugsfallingundertheabove mentioned
chapters;
handleandcarryouttheanimalexperiments;
c. appreciatetheimportanceofpharmacologysubjectasabasisoftherapeutics;and
d. correlateandapplytheknowledgetherapeutically.

Text books(Theory)(Author, Title, Edition,Publication Place,Publisher, Yearof
Publication)

a. Tripathi,K.D.Essentialsofmedicalpharmacology.4™Ed,1999.Publisher: Jaypee,
Delhi.

b. Satoskar,R.S.andBhadarkar,S.D. Pharmacologyand pharmacotherapeutics. 16"
edition (single volume), 1999. Publisher: Popular, Dubai.

c. Rang, H.P. & Dale, M.M. Pharmacology. 4™ edition, 1999. Publisher: Churchill
Living stone.

Referencebooks(Theory)(Author, Title,Edition,PublicationPlace,Publisher,

Publication Year)

a. Goodman Gilman, A., Rall, T.W., Nies, A.L.S. and Taylor, P. Goodman and
Gilman’s The pharmacological Basis of therapeutics. 9™ Ed, 1996. Publisher Mc
Graw Hill, Pergamon press.

b. Craig, C.R.&Stitzel, R.E. Modern Pharmacology. Latest edition. Publisher: Little
Brown.Co

c. Katzung, B.G. Basic and clinical pharmacology. Latest edition. Publisher:
Prentice Hall, Int.

d. Shargel and Leon. Applied Biopharmaceutics and pharmacokinetics. Latest
edition. Publisher: Prentice Hall, London.

Textbooks(Practical):
Kulkarni, S. K. and Dandia, P. C. Hand book of experimental pharmacology. Latest
edition, Publisher: Vallab, Delhi.

Referencebooks(Practical)
a. Macleod,L.J.Pharmacologicalexperimentsonintactpreparations.Latest edition,
Publisher: Churchill livingstone.



b. Macleod,L.J.Pharmacologicalexperimentsonisolatedpreparations.Latest edition,
Publisher: Churchill livingstone.

¢. Ghosh,M.N.Fundamentalsofexperimentalpharmacology.Latestedition, Publisher:
Scientific book agency, Kolkata.

d. IanKitchen.Textbookofinvitropracticalpharmacology.Latestedition, Publisher:
Black well Scientific.

3. Detailedsyllabusandlecturewiseschedule:
Title of the topic

1. GeneralPharmacology
a) Introduction,definitionsandscopeofpharmacology
b) Routesofadministrationofdrugs
¢) Pharmacokinetics(absorption,distribution,metabolismandexcretion)
d) Pharmacodynamics
e) Factorsmodifyingdrugeffects
f) Drugtoxicity-Acute,sub-acuteandchronictoxicity.
g) Pre-clinicalevaluations
h) Druginteractions

Note: The term Pharmacology used here refers to the classification, mechanism of
action, pharmacokinetics, pharmacodynamics, adverse effects, contraindications,
Therapeutic uses, interactions and dose and route of administration.

2. PharmacologyofdrugsactingonANS
a) Adrenergicandantiadrenergicdrugs
b) Cholinergicandanticholinergicdrugs
¢) Neuromuscularblockers
d) Mydriacticsandmiotics
e) Drugsusedinmyastheniagravis
f) DrugsusedinParkinsonism

3. Pharmacologyofdrugsactingoncardiovascularsystem
a) Antihypertensives
b) Anti-anginaldrugs
¢) Anti-arrthythmicdrugs
d) DrugsusedfortherapyofCongestiveHeartFailure
e) Drugsusedforhyperlipidacmias



PharmacologyofdrugsactingonCentralNervousSystem
a) Generalanesthetics

b) Sedativesandhypnotics

¢) Anticonvulsants

d) Analgesicandanti-inflammatoryagents

e) Psychotropicdrugs

f) Alcoholandmethylalcohol

g) CNSstimulantsandcognitionenhancers

h) Pharmacologyoflocalanaesthetics

PharmacologyofDrugsactingonRespiratorytract
a) Bronchodilators

b) Mucolytics

c) Expectorants

d) Antitussives

e) NasalDecongestants

PharmacologyofHormonesandHormoneantagonists

a) ThyroidandAntithyroiddrugs

b) Insulin,Insulinanaloguesandoralhypoglycemicagents
¢) Sexhormonesandoralcontraceptives

d) Oxytocinandother stimulantsandrelaxants

Pharmacologyofautocoidsandtheirantagonists
a) Histaminesand Antihistaminics

b) 5-Hydroxytryptamineanditsantagonists
c¢) Lipidderivedautocoidsandplateletactivatingfactor



2.5 COMMUNITYPHARMACY(THEORY)
Theory:2Hrs./Week

1. Scope: In the changing scenario of pharmacy practice in India, Community Pharmacists
are expected to offer various pharmaceutical care services. In order to meet this demand,
students will be learning various skills such as dispensing of drugs, responding to minor
ailments by providing suitable safe medication, patient counselling, health screening
services for improved patient care in the community set up.

2. Objectives:Uponcompletionofthecourse,thestudentshallbeableto—
a. knowpharmaceuticalcareservices;
b. knowthebusinessandprofessionalpracticemanagementskillsincommunity pharmacies;
c. dopatientcounselling&providehealthscreeningservicestopublic incommunity
pharmacy;
d. respondtominorailmentsandprovideappropriatemedication;
e. showempathyandsympathytopatients;and
f. appreciatetheconceptofRationaldrugtherapy.

TextBooks:

a. HealthEducationandCommunityPharmacybyN.S.Parmar.

b. WHOconsultativegroupreport.

c. Drugstore&BusinessmanagementbyMohammedAli&Jyoti.

Referencebooks:
a. Handbookofpharmacy—healthcare.Edt.RobinJHarman.ThePharmaceuticalpress.
b. ComprehensivePharmacyReview—Edt.LeonShargel.Lippincott
Williams&
Wilkins.

Specialrequirements:

1. Either the college is having model community pharmacy (meeting the schedule N
requirement) or sign MoU with at least 4-5 community pharmacies nearby to the
college for training the students on dispensing and counselling activities.

2. Special equipments like B.P apparatus, Glucometer, Peak flow meter, and apparatus
for cholesterol estimation.

3. Schemeofevaluation(80Marks)
1. Synopsis 10
2. MajorExperiment 30
(Counsellingofpatientswithspecificdiseases—emphasisshouldbegivenon Counselling
introduction, content, process and conclusion)
MinorExperiment(AbilitytomeasureB.P/CBG/Lungfunction) 15
4. Prescription Analysis (Analyzing the prescriptions for probable drug interaction and
ability to tell the management) 15
5. Viva— Voce 10

W



4. Lecturewiseprogramme:

Topics

1

10

11

12

13

Definition,scope,ofcommunitypharmacy
RolesandresponsibilitiesofCommunitypharmacist

CommunityPharmacyManagement

a) Selectionofsite,Spacelayout,anddesign

b) Staff,Materials-coding,stocking

c¢) Legalrequirements

d) Maintenanceofvariousregisters

e) UseofComputers:Businessandhealthcaresoft wares

Prescriptions — parts of prescription, legality & identification of medication related
problems like drug interactions.

Inventory control in community pharmacy
Definition,variousmethodsoflnventoryControl
ABC, VED, EOQ, Lead time, safety stock

Pharmaceuticalcare
DefinitionandPrinciplesofPharmaceuticalcare.

Patientcounselling
Definition,outcomes,variousstages,barriers,Strategiestoovercomebarriers Patient
information leaflets- content, design, & layouts, advisory labels

Patientmedicationadherence
Definition,Factorsaffectingmedicationadherence,roleofpharmacist in
improving the adherence.

Healthscreeningservices
Definition,importance,methodsforscreening
Blood pressure/ blood sugar/ lung function
and Cholesterol testing

OTCMedication-Definition,OTCmedicationlist&Counselling

HealthEducation

WHODefinitionofhealth,andhealthpromotion, carefor children, pregnant&breast
feeding women, and geriatric patients.
CommonlyoccurringCommunicableDiseases,causativeagents,
Clinicalpresentationsandpreventionofcommunicablediseases—Tuberculosis, Hepatitis,
Typhoid, Amoebiasis, Malaria, Leprosy,

Syphilis,Gonorrheaand AIDS
Balancediet,andtreatment&preventionofdeficiencydisorders Family

planning — role of pharmacist

Respondingtosymptomsofminorailments
Relevantpathophysiology,commondrugtherapyto,
Pain,Gldisturbances(Nausea,Vomiting,Dyspepsia,diarrhea,constipation),Pyrexia,
Opthalmic symptoms, worms infestations.

EssentialDrugsconceptandRationalDrugTherapy
Role of community pharmacist

Codeofethicsforcommunitypharmacists



2.6 PHARMACOTHERAPEUTICS-I(THEORY)

Theory:3Hrs./Week

1. Scope of the Subject: This course is designed to impart knowledge and skills necessary

for

contributionto  qualityuseofmedicines.Chaptersdealtcoverbrieflypathophysiology

andmostlytherapeuticsofvariousdiseases. Thiswillenablethe studenttounderstandthe
pathophysiologyofcommon diseasesandtheirmanagement.

2. Objectives: Atcompletionofthissubjectitisexpectedthatstudentswillbeableto understand —

oo ow

thepathophysiologyofselecteddiseasestatesandtherationalefordrugtherapy;
thetherapeuticapproachtomanagementofthesediseases;

thecontroversiesindrugtherapy;
theimportanceofpreparationofindividualisedtherapeuticplansbasedondiagnosis;

needs to identify the patient-specific parameters relevant in initiating drug therapy,
andmonitoringtherapy(includingalternatives, time-courseofclinicalandlaboratory
indices of therapeutic response and adverse effects);

describe the pathophysiology of selected disease states and explain the rationale for
drug therapy;

summarise the therapeutic approach to management of these diseases including
reference to the latest available evidence;

discussthecontroversiesindrugtherapy;
discussthepreparationofindividualisedtherapeuticplansbasedondiagnosis;and

identify the patient-specific parameters relevant in initiating drug therapy, and
monitoring therapy (including alternatives, time-course of clinical and laboratory
indices of therapeutic response and adverse effects).

TextBooks

a.

b.

ClinicalPharmacyandTherapeutics-RogerandWalker,ChurchillLivingstone
publication.

Pharmacotherapy: A Pathophysiologicapproach -JosephT. Dipiroet al. Appleton
&Lange.

ReferenceBooks

a.
b.

o oo

Pathologicbasisofdisease-RobinsSL,W.B.Saunderspublication.
Pathologyandtherapeutics for Pharmacists: ABasis for Clinical Pharmacy Practice -
Green and Harris, Chapman and Hall publication.
ClinicalPharmacyandTherapeutics-EricT.Herfindal, Williamsand WilkinsPublication.
AppliedTherapeutics: TheclinicalUseofDrugs.LloydY oungandKoda-KimbleMA
Avery’sDrugTreatment,4thEdn,1997,AdisInternational Limited.
Relevantreviewarticlesfromrecentmedicalandpharmaceuticalliterature.



3. Detailedsyllabusandlecturewiseschedule:

Etiopathogenesisandpharmacotherapyofdiseasesassociatedwithfollowing systems/
diseases

Titleofthetopic

1  Cardiovascularsystem:Hypertension,Congestivecardiacfailure, Angina
Pectoris, Myocardial infarction, , Hyperlipidaemias , Electrophysiology
of heart and Arrhythmias

2 Respiratory system : Introduction to Pulmonary function test, Asthma,
Chronic obstructive airways disease, Drug induced pulmonary diseases
Endocrinesystem:Diabetes, Thyroiddiseases,Oralcontraceptives,
Hormone replacement therapy, Osteoporosis

3 Generalprescribingguidelinesfor
a. Paediatricpatients
b. Geriatricpatients
c. Pregnancyandbreastfeeding

4  Ophthalmology:Glaucoma,Conjunctivitis-viral&bacterial

5 Introductiontorationaldruguse
Definition,RoleofpharmacistEssentialdrugconceptRationaldrug
formulations

2.6PHARMACOTHERAPEUTICS-I(PRACTICAL)

Practical:3Hrs./Week

Practicals :

Hospital postings in various departments designed to complement the lectures by
providingpractical clinicaldiscussion;attending wardrounds; followuptheprogressand
changes made in drug therapy in allotted patients; case presentation upon discharge.
Students are required to maintain a record of cases presented and the same should be
submitted at the end of the course for evaluation. A minimum of 20 cases should be

presented and recorded covering most common diseases.

Assignments:

Students are required to submit written assignments on the topics given to them. Topics
allotted should cover recent developments in drug therapy of various diseases. A
minimum of THREE assignments [1500 — 2000 words] should be submitted for

evaluation.



Formatoftheassignment:

Minimum&Maximumnumberofpages.

Reference(s) shallbeincludedattheend.
Assignmentcanbeacombinedpresentationattheendoftheacademicyear.
Itshallbecomputerdraftcopy.

Nameandsignatureofthestudent.
Timeallocatedforpresentationmaybe8+2Min.

S

SchemeofPracticalExamination:

Sessionals Annual
Synopsis 05 15
MajorExperiment 10 25
MinorExperiment 03 15
Viva 02 15
MaxMarks 20 70
Duration 03hrs 04hrs

Note:Totalsessional marksis30(20forpractical sessionalpluslOmarksforregularity,
promptness, viva-voce and record maintenance).



ThirdYear

3.1 PHARMACOLOGY-II(THEORY)
Theory:3Hrs./Week

Scope of the Subject: This subject will provide an opportunity for the student to learn
about the drug with regard to classification, pharmacodynamic and pharmacokinetic
aspects,adverseeffects,uses,dose,routeofadministration,precautions,contraindications and
interaction with other drugs. In this subject, drugs acting on autacoids, respiratory
system, GIT, immune system and hormones, and pharmacology of autocoids and
hormones will be concentrated. In addition, pharmacology of chemotherapeutic agents,
vitamines, essential minerals and principles of toxicology are also taught. In addition to
theoretical knowledge, the basic practical knowledge relevant to therapeutics will be
imparted.

ObjectivesoftheSubjectUponcompletionofthesubjectstudentshallbeableto:

a. understand the pharmacological aspects of drugs falling under the above mentioned
chapters,

b. carryouttheanimalexperimentsconfidently,

c. appreciatetheimportanceofpharmacologysubjectasabasisoftherapeutics,and

d. correlateandapplytheknowledgetherapeutically.

Textbooks(Theory)

a. Tripathi,K.D.Essentialsofmedicalpharmacology.4"edition, 1999.Publisher: Jaypee,
Delhi.

b. Satoskar,R.S.andBhadarkar,S.D.Pharmacologyandpharmacotherapeutics. 16
edition(singlevolume),1999.Publisher:Popular,Dubai.

c. Rang,H.P.andDale,M.M.Pharmacology.4™edition,1999.Publisher:Churchill Living
stone.

Referencebooks(Theory)

a. GoodmanGilman, A.,Rall,T.W., Nies, A.I.S.andTaylor, P.GoodmanandGilman’s The
pharmacological Basis of therapeutics. 9" edition, 1996. Publisher: Mc Graw Hill,
Pergamon press.

b. Craig, C.R. and Stitzel, R.E. Modern Pharmacology. Latest edition. Publisher: Little
Brown and company.

c. Katzung, B.G. Basic and clinical pharmacology. Latest edition. Publisher: Prentice
Hall, International.

d. Gupta, P.K. and Salunkhe, D.K. Modern Toxicology. Volume I, II and III. Latest
edition. Publisher: B.V. Gupta, Metropolitan Book Co. (p) Ltd, NewDelhi.

Textbooks(Practical)
Kulkarni,S.K.andDandia,P.C.Handbookofexperimentalpharmacology.Latest edition,
Publisher: Vallab, Delhi.



Referencebooks(Practical) :

a. Macleod,L.J.Pharmacologicalexperimentsonintactpreparations.Latestedition,
Publisher: Churchill livingstone.

b. Macleod, L.J. Pharmacological experiments on isolated preparations. Latest edition,
Publisher: Churchill livingstone.

c. Ghosh, M.N. Fundamentalsof experimental pharmacology. Latest edition, Publisher:
Scientific book agency, Kolkata.

d. Ian Kitchen. Textbookof in vitro practical pharmacology. Latest edition,Publisher:
Black well Scientific.

Detailedsyllabusandlecturewiseschedule:
Title of the topic

1. PharmacologyofDrugsactingonBloodandbloodforming agents
a) Anticoagulants
b) Thrombolyticsandantiplateletagents
¢) Haemopoieticsandplasmaexpanders

2. PharmacologyofdrugsactingonRenalSystem
a) Diuretics
b) Antidiuretics

3. Chemotherapy
a) Introduction
b) Sulfonamidesandco-trimoxazole
¢) PenicillinsandCephalosporins
d) TetracyclinsandChloramphenicol
e) Macrolides,Aminoglycosides,Polyene&Polypeptide
antibiotics
f) QuinolinesandFluroquinolines
g) Antifungalantibiotics
h) Antiviral agents
1) Chemotherapyoftuberculosisandleprosy
j)  ChemotherapyofMalaria
k) Chemotherapyofprotozoalinfections(amoebiasis,Giardiasis)
1) PharmacologyofAnthelminticdrugs
m) Chemotherapyofcancer(Neoplasms)

4 Immunopharmacology
Pharmacologyofimmunosuppressantsandstimulants

5. Principlesof Animaltoxicology
Acute,subacuteandchronictoxicity



6. The dynamic cell:The structures and functions of the
components of the cell

a) Cell and macromolecules: Cellular classification, subcellular
organelles, macromolecules, large macromolecular assemblies

b) Chromosome structure: Pro and eukaryotic chromosome
structures, chromatin structure, genome complexity, the flow of
genetic information.

c¢) DNA replication: General, bacterial and eukaryotic DNA
replication.

d) The cell cycle: Restriction point, cell cycle regulators and
modifiers.

e) Cell signaling: Communication between cells and their
environment, ion-channels, signal transduction pathways (MAP
kinase, P38 kinase, JNK, Ras and PI3-kinase pathways,
biosensors.

TheGene:Genomestructureandfunction:

a) Genestructure:Organizationandelucidationofgeneticcode.

b) Gene expression: Expression systems (pro and eukaryotic),
genetic elements that control gene expression (nucleosomes,
histones, acetylation, HDACS, DNA binding protein families.

¢) Transcription and Transcription factors: Basic principles of
transcription in pro and eukaryotes.Transcription factors that
regulate transcription in pro and eukaryotes.

RNAprocessing:rRNA,tRNAandmRNAprocessing.

Protein synthesis: Mechanisms of protein synthesis, initiation in
eukaryotes, translation control and post-translation events

Altered gene functions: Mutations, deletions, amplifications, LOH,
traslocations, trinucleotide repeats and other genetic abnormalities.
Oncogenes and tumor suppressor genes.
Thegenesequencing,mappingandcloningothumandiseasegenes.
Introduction to gene therapy and targeting.
RecombinantDNAtechnology: principles. Processes(genetransfer
technology) and applications

Books:

1 Molecular Biology oftheCell by AlbertsB., Bray,D.,Lewis,J.,RaffM., Roberts, K and
Watson, JD, 3" edition.

2 MolecularCellBiologyByLodish,H.,Baltimore,D.,Berk,Aetal.,Sthedition.

MolecularBiologybyTurner,PC.,McLennan,AG.,Ba‘[es,ADandWhiteMRH2nCl

edition.

GenesVIlIbyLewin,B.,(2004)

PharmaceuticalBiotechnology,byCrommelin,DJAandSindelarRD(1997)

RecombinantDNAbyWatson,JD.,Gilman,M.,etal.,(1996)

Biopharmaceutical:BiochemistryandBiotechnologybyWalsh,G.,(1998)
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3.1 PHARMACOLOGY-II(PRACTICAL)

Practical:3Hrs./\Week

List of Experiments:

1.

bl ol

10.

11.

12.
13.

Studyoflaboratoryanimalsandtheirhandling(a.Frogs,b.Mice, c.Rats,d.Guinea pigs, e.

Rabbits).

Studyofphysiologicalsaltsolutionsusedinexperimentalpharmacology.

Studyoflaboratoryappliancesusedinexperimentalpharmacology.

Studyofuseofanestheticsinlaboratoryanimals.

TorecordthedoseresponsecurveofAchusingisolatedileum/rectusabdominis muscle

preparation.

TocarryoutbioassayofAchusingisolatedileum/rectusabdominismuscle preparation by

interpolation method.

TocarryoutbioassayofAchusingisolatedileum/rectusabdominismuscle preparation

by three point method.

TorecordthedoseresponsecurveofHistamineusingisolatedguinea-pigileum

preparation.

Study of agonistic and antagonistic effects of drugs using isolated guinea-pig ileum

preparation.

To carry out bioassay of Histamine using isolated guinea-pig ileum preparation by

interpolation method.

TocarryoutbioassayofHistamineusingguinea-pigileumpreparationbythree point

method.

Tostudytheroutesofadministrationofdrugsinanimals(Rats,Mice,Rabbits).

Studyoftheory,principle, procedureinvolvedandinterpretationofgivenresultsfor the

following experiments:

a) Analgesicpropertyofdrugusinganalgesiometer.

b) Antiinflammatoryeffectofdrugsusingrat-pawedemamethod.

¢) Anticonvulsantactivityofdrugsusingmaximalelectroshockandpentylene tetrazole
methods.

d) Antidepressant activity of drugs wusing pole climbing apparatus and
pentobarbitone induced sleeping time methods.

e) Locomotoractivityevaluationofdrugsusingactophotometerandrotorod.

f) Cardiotonicactivityofdrugsusingisolatedfrogheartandmammalianheart
preparations.

SchemeofPracticalExamination:

Sessionals Annual

Identification 02 10
Synopsis 04 10
MajorExperiment(Bioassay) 08 30
MinorExperiment(Interpretationof 04 10
givenGraphorsimulatedexperiment)

Viva 02 10
MaxMarks 20 70
Duration 3hrs 4hrs

Note:Totalsessionalmarksis30(20forpracticalsessionalplus10marksforregularity,

promptness, viva-voce and record maintenance).



3.2 PHARMACEUTICALANALYSIS(THEORY)

Theory:3Hrs./Week

1. QualityAssurance:

a.
b.
c.

o e

Introduction,sourcesofqualityvariation,controlofqualityvariation.
Conceptofstatisticalqualitycontrol.

Validationmethods- qualityofequipment,validation ofequipment andvalidation of
analytical instruments and calibration.

GLP,ISO9000.

Totalqualitymanagement,qualityreviewanddocumentation.
ICH-internationalconferenceforharmonization-guidelines.

Regulatorycontrol.

2. Chromatography:
Introduction,history,classification,separationtechniques,choice ofmethods.
The following techniques be discussed with relevant examples of
pharmaceutical products involving principles and techniques of separation of
drugs from excipients.

a.

Column Chromatography: Adsorption column chromatography,
Operational technique, frontal analysis and elution analysis. Factors
affecting column efficiency, applications and partition chromatography.
TLC:Introduction,principle,techniques,Rfvalueandapplications.
PC:Introduction,principle,typesofpaperchromatography, preparation
techniques, development techniques, applications.

lon-exchange chromatography: Introduction, principles, types of ion
exchange synthetic resins, physical properties, factors affecting ion
exchange, methodology and applications.
HPLC:Introduction,theory,instrumentation,andapplications.
HPTLC:Introduction,theory,instrumentation,andapplications.

Gas Chromatography: Introduction, theory, instrumentation-carrier
gases, types of columns, stationary phases in GLC & GSC. Detectors-
Flameionizationdetectors,electroncapturedetector,thermalconductivity
detector.  Typicalgas chromatogram, derivatisation techniques,
programmed temperature gas chromatography, applications.
Electrophoresis: Principles of separation, equipment for paper and gel
electrophoresis,and application.

Gel filtration and affinity chromatography: Introduction, technique,
applications.



ElectrometricMethods:

Theoretical aspects, instrumentation, interpretation of data/spectra and analytical
applications be discussed on the following topics.

a.

Potentiometry: Electrical potential, electrochemical cell, reference electrodes,
indicator electrodes, measurement of potential and pH, construction and working
of electrodes, Potentiometric titrations, methods of detecting end point, Karl
Fischer titration.

Conductometry: Introduction, conductivity cell, conductometric titrations and
applications.

Polarography: Instrumentation, DME, residual current, diffusion current and
limiting current, polarographic wave, Ilkovic’s equation, Effect of oxygen on
polarographic wave, Polarographic maxima and suppressors and applications.
Amperometric Titrations: Introduction, types of electrodes used, reference and
indicator electrode, instrumentation, titration procedure, advantages and
disadvantages of Amperometry over potentiometry.Pharma applications.

Spectroscopy:

Theoreticalaspects,instrumentation,elementsofinterpretation ofdata/spectra
and application of analytical techniques be discussed on:

a.

AbsorptionSpectroscopy:

- Theoryof electronic,atomicandmolecular spectra.Fundamentallaws of

photometry, Beer-Lambert’s Law, application and its deviation,
limitation of Beer law, application of the law to single and multiple
component analysis, measurement of equilibrium constant and rate
constant by spectroscopy. Spectra of isolated chromophores,
auxochromes, batho-chromic shift, hypsochromic shift, hyperchromic
and hypochromic effect, effect of solvent on absorption spectra,
molecular structure and infrared spectra.
Instrumentation — Photometer, U.V.-Visible spectrophotometer—
sources of U.V.-Visible radiations, collimating systems,
monochromators,samplescellsandfollowingdetectors-Photocell, Barrier
layer cell,Phototube,Diodearray,applicationsof U.V.-Visible
spectroscopy in pharmacy and spectrophotometric titrations.

- InfraredSpectroscopy:Vibrationaltransitions, frequency— structure
correlations, Infraredabsorption bands, Instrumentation—IR spectro-
meter— sources ofIR, Collimating systems, monochromators, sample
cells, sample handlingin IR spectroscopy and detectors—
Thermocouple, Golay Cells, Thermistor, Bolometer, Pyroelectric
detector, Applications of IR in pharmacy.



- Fluorimetric Analysis: Theory, luminescence, factors affecting
fluorescence, quenching. Instrumentation, Applications, fluorescent
indicators, study of pharmaceutically important compounds estimated
by fluorimetry.

Flame Photometry: Theory, nebulisation, flame and flame temperature,
interferences, flame spectrometric techniques andinstrumentation and
pharmaceutical applications.

Atomic Absorption Spectrometry: Introduction, Theory,types of
electrodes, instrumentation and applications.

AtomicEmission Spectroscopy: Spectroscopicsources,atomicemission
spectrometers, photographic and photoelectric detection.

NMR & ESR (introduction only): Introduction, theoretical aspects and
applications.

Mass Spectroscopy: (Introduction only)-Fragmentation, types of ions
produced mass spectrum and applications.

Polarimetry: (Introduction only) — Introduction to optical rotatory
dispersion, circular dichroism, polarimeter.

X-RAY Diffraction: (Introduction only) — Theory, reciprocal lattice
concept, diffraction patterns and applications.

Thermal Analysis: Introduction, instrumentation, applications, and DSC
andDTA.

3.2 PHARMACEUTICALANALYSIS(PRACTICAL)

Practical:3Hrs./Week

ListofExperiments:

1.

wok WS
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SeparationandidentificationofAminoAcidsbyPaperChromatography.
SeparationandidentificationofSulphadrugsby TL Ctechnique.
EffectofpHandsolventontheUVspectrumofgivencompound.
ComparisonoftheUVspectrumofacompoundwiththatofits derivatives.
DeterminationofdissociationconstantofindicatorsusingUV-Visible
spectroscopy.
Conductometrictitrationofmixtureofacidswithastrongbase.
Potentiometrictitrationofaacidwithastrongbase.
EstimationofdrugsbyFluorimetrictechnique.
Studyofquenchingeffectinfluorimetry.

10. ColourimetricestimationofSuphadrugsusingBMR reagent.



11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

22

Simultaneousestimationoftwodrugspresentingivenformulation.
AssayofSalicylicAcidbycolourimetry.
DeterminationofChloridesandSulphatesinCalciumgluconateby
Nepheloturbidimetric Method.
DeterminationofNa/KbyFlamePhotometry.
DeterminationofpKausingpHmeter.
Determinationofspecificrotation.
ComparisonofthelRspectrumofacompoundwiththatofitsderivatives.
DemonstrationofHPLC.

DemonstrationofHPTLC.

DemonstrationofGC-MS.

DemonstrationofDSC.

Interpretationof NMRspectraofanyonecompound.

ReferenceBooks:

1.

L

e

10.
11.
12.

13.

14.
15.
16.
17.
18.
19.
20.

TextBook ofPharm. AnalysisbyHiguchi.T andHasen. E. B.,NewY ork
Inter Science Publishers.

QuantitativePharma.AnalysisbyJenkins, TheBlakistondivision,New York.
QuantitativeDrugAnalysis,byGarrot.D,Chapman&HallLtd.,London.
UndergraduateInstrumental AnalysisbyJames.E.,CBSPublishers.
Instrumental AnalysisbyWillardandMerritt, EWP, East West PressLtd.,
Delhi/Madras.

PharmAnalysisbySkoogand West,SoundersManipalCollege Publishing.
TextBookofChemicalAnalysis,byA.l.VogeLELBSwithMacmillan press,
Hampshire.

. Textbook of Pharm. AnalysisbyK.A.Connors, John Wiley &Sons, New

York, Brisbane, Singapore.

. TextbookofPharm.Analysis(Practical)byBeckett&Stenlake,CBS

Publishers, Delhi.

TextbookofDrugAnalysisbyP.D.Sethi., CBSPublishers,Delhi.
SpectroscopybySilverstein,John& Wiley&Sons.Inc.,Canada& Singapore.
HowtopractiseGMP-APIlanfortotalqualitycontrolbyP.P.Sharma, Vandana
Publications, Agra.
TheScience&PracticeofPharmacybyRemingtonVol-1&II,Mack Publishing
Co. Pennsylvania.

TLCbyStahl,SpringVerlay.
TextBookofPharm.ChemistrybyChatten,CBSPublications.
Spectroscopyby WilliamKemp,ELBSwithMacmillanPress, Hampshire.
I.P.-1996,TheControllerofPublications,NewDelhi.
BPC-Dept.ofHealth,U.K.forHMSO.
USP-MackPublishingCo.,Easton,PA.
TheExtraPharmacopoeia—ThePharm.Press,London.



Practicals
TitleoftheExperiment:
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StudyofagonisticandantagonisticeffectsofdrugsusingGuinea-pigileum preparation.**
Tostudytheeffectsofdrugsonintestinal motilityusingfrog’sesophagusmodel*
Tostudytheeffectsofdrugsusingratuteruspreparation.™*
Tostudytheanticonvulsantpropertyofdrugs(anyonemodel).*
Tostudyantihistaminicpropertyofdrugusinghistamineinducedanaphylacticreaction in
guinea pigs.
Tostudytheapomorphine-inducedcompulsivebehaviour(stereotypy)inmice. *
Tostudythemusclerelaxantpropertyofdiazepaminmiceusingrotarodapparatus.*
Tostudytheantiinflammatoryproperty ofindomethacinagainst carrageenan-induced
paw oedema.**
Tostudytheanxiolyticeffectofdiazepaminmiceusingmirrored-chamber apparatus.**

10 To demonstrate the effect of various drugs on the blood pressure and respiration

ofanaesthetized dog.

11 Tostudytheeffectofanthelminticsonearthworms.

12 Tostudythetamingeffectofchlorpromazine.*

13 Tostudytheeffectsofdrugsonvasdeferenseofthemalerat.**

14 Tostudytheeffectofdrugsonpesticidetoxicityusingratsasmodel.
15 Tostudytheeffectofdrugsonheavymetaltoxicity.

**indicatemajorexperiment&*indicateminor experiment

SchemeofPracticalExamination:

Sessionals Annual
Synopsis 05 15
MajorExperiment 10 25
MinorExperiment 03 15
Viva 02 15
MaxMarks 20 70
Duration 03hrs 04hrs

Note:Totalsessional marksis30(20forpractical sessionalpluslOmarksforregularity,

promptness, viva-voce and record maintenance).



3.3 PHARMACOTHERAPEUTICS-1I(THEORY)
Theory:3Hrs./Week

1. Scope of the Subject: This course is designed to impart knowledge and skills necessary
for contributionto  qualityuseofmedicines.Chaptersdealtcoverbrieflypathophysiology
andmostlytherapeuticsofvariousdiseases. Thiswillenablethe studenttounderstandthe
pathophysiologyofcommon diseasesandtheirmanagement.

2. ObjectivesoftheSubjectUponcompletionofthesubjectstudentshallbeableto-

a. knowthepathophysiologyofselecteddiseasestatesandtherationalefordrugtherapy

knowthetherapeuticapproachtomanagementofthesediseases;

c. knowthecontroversiesindrugtherapy;

d. know the importance of preparation of individualised therapeutic plans based on
diagnosis; and

e. appreciate the needs to identify the patient-specific parameters relevant in initiating
drug therapy, and monitoring therapy (including alternatives, time-course of clinical
andlaboratoryindicesoftherapeuticresponseandadverse effects).

Textbooks(Theory)
ClinicalPharmacyandTherapeutics-RogerandWalker,ChurchillLivingstone publication

Referencebooks(Theory)
a. Pharmacotherapy: A Pathophysiologicapproach -JosephT. Dipiroet al. Appleton
&Lange
. ClinicalPharmacyandTherapeutics-EricT.Herfindal, Williamsand WilkinsPublication
c. AppliedTherapeutics:TheclinicalUseofDrugs.LloydYoungandKoda-Kimble MA]

3. Detailedsyllabusandlecturewiseschedule:

Etiopathogenesisandpharmacotherapyofdiseasesassociatedwithfollowing systems /
diseases —

Titleofthetopic

1. Infectious disease: Guidelines for the rational use of antibiotics and surgical
Prophylaxis,Tuberculosis,Meningitis,Respiratorytractinfections,Gastroenteritis,
Endocarditis, Septicemia, Urinary tract infections, Protozoal infection- Malaria,
HIV &Opportunisticinfections,Fungalinfections, Viralinfections,Gonarrhoea
andSyphillis

2 Musculoskeletaldisorders
Rheumatoid arthritis, Osteoarthritis, Gout, Spondylitis, Systemic lupus
erythematosus.

3  Renalsystem

AcuteRenalFailure,ChronicRenalFailure,RenalDialysis,Druginducedrenal
disorders



4 Oncology:BasicprinciplesofCancertherapy,Generalintroductiontocancer
chemotherapeuticagents,Chemotherapyof breastcancer,leukemia. Management
ofchemotherapynauseaandemesis

5  Dermatology:Psoriasis,Scabies,Eczema,Impetigo

3.3 PHARMACOTHERAPEUTICS-II(PRACTICAL)
Practical:3Hrs./Week

Practicals:

Hospital postings in various departments designed to complement the lectures by
providingpractical clinicaldiscussion;attending wardrounds; followupthe progressand
changes made in drug therapy in allotted patients; case presentation upon discharge.
Students are required to maintain a record of cases presented and the same should be
submitted at the end of the course for evaluation.

The student shall betrained to understand theprincipleand practiceinvolved in selection of
drug therapy including clinical discussion.

A minimum of 20 cases should be presented and recorded covering most common
diseases.

Assignments:

Students are required to submit written assignments on the topics given to them. Topics
allotted should cover recent developments in drug therapy of various diseases. A
minimum of THREE assignments [1500 — 2000 words] should be submitted for
evaluation.

Formatoftheassignment:

Minimum&Maximumnumberofpages.

Reference(s) shallbeincludedattheend.
Assignmentcanbeacombinedpresentationattheendoftheacademicyear.
Itshallbecomputerdraftcopy.

Nameandsignatureofthestudent.
Timeallocatedforpresentationmaybe8+2Min.

AN e

SchemeofPracticalExamination:

Sessionals Annual
Synopsis 05 15
MajorExperiment 10 25
MinorExperiment 03 15
Viva 02 15
MaxMarks 20 70
Duration 03hrs 04hrs

Note:Totalsessional marksis30(20forpractical sessionalplusl Omarksforregularity,
promptness, viva-voce and record maintenance).



3.4 PHARMACEUTICALJURISPRUDENCE(THEORY)
Theory:2Hrs./MWeek

1. Scope of the Subject: (4-6 lines): This course exposes the student to several important
legislationsrelated to theprofession ofpharmacy inIndia.The Drugsand CosmeticsAct,
along with its amendments are the core of this course. Other acts, which are covered,
include the Pharmacy Act, dangerous drugs, medicinal and toilet preparation Act etc.
Besides this the new drug policy, professional ethics, DPCO, patent and design Act will
be discussed.

2. ObjectivesoftheSubject:Uponcompletionofthesubjectstudentshallbeableto (Know, do,
and appreciate) —

practicetheProfessionalethics;

understandthevariousconceptsofthepharmaceuticallegislationinlndia;

knowthevariousparametersintheDrugandCosmeticActandrules;

knowtheDrugpolicy, DPCO,Patentanddesignact;

understandthelabelingrequirementsandpackagingguidelinesfordrugsand cosmetics;

beabletounderstandtheconceptsofDangerousDrugs Act,PharmacyActandExcise duties

Act; and

g. otherlawsasprescribedbythePharmacyCouncilofIndiafromtimetotime including
International Laws.

Textbooks(Theory)
Mithal, BM.TextbookofForensicPharmacy.Calcutta:National; 1988.

Referencebooks(Theory)

a. Singh, KK, editor. Beotra’s the Laws of Drugs, Medicines & cosmetics. Allahabad:

Law Book House; 1984.

Jain,NK.ATextbookofforensicpharmacy.Delhi: Vallabhprakashan;1995.

ReportsofthePharmaceuticalenquiryCommittee

[.D.M.A.,Mumbai.DPCO1995

VariousreportsofAmendments.

Deshapande, S.W.The drugsandmagicremediesact 1954 andrules1955. Mumbai:

Susmit Publications; 1998.

g. EasternBookCompany.Thenarcoticandpsychotropicsubstancesact] 985, Lucknow:
Eastern; 1987.

mepo o
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3. Detailedsyllabusandlecturewiseschedule:
Title of the topic

1.  PharmaceuticalLegislations—Abriefreview.

2. PrincipleandSignificanceofprofessionalethics.Criticalstudyofthecodeof
pharmaceuticalethicsdraftedbyPCI.

3. DrugsandCosmeticsAct,1940,anditsrules1945.
Objectives, Legal definition,Studyof Schedule’swith reference to Schedule B,
C&Cl1, D, El, F&F1, F2, F3, FF,G, H, J, K, M,N,P,R, V, W, X, Y.
Sales, Import, labeling and packaging of Drugs And Cosmetics
Provisions Relating to Indigenous Systems.
ConstitutionandFunctionsof DTAB,DCC,CDL.
Qualificationandduties—Govt.analystandDrugsInspector.



PharmacyAct-1948.
ObjectivesLegalDefinitions,GeneralStudy,ConstitutionandFunctionsofState
&CentralCouncil,Registration&Procedure,ER.
MedicinalandToiletPreparationAct—1955.
Objectives,LegalDefinitions,Licensing, BondedandNonBondedLaboratory,
WareHousing, ManufactureofAyurvedic,Homeopathic,Patent&Proprietory
Preparations.

Narcotic Drugs and Psychotropic substances Act-1985 and Rules. Objectives,
Legal Definitions, General Study, Constitution and Functions of narcotic &
PsychotropicConsultativeCommittee,National FundforControllingtheDrug
Abuse,Prohibition,Controlandregulations,Schedulestothe Act.
StudyofSalientFeaturesofDrugsandmagicremediesActanditsrules.
StudyofessentialCommoditiesActRelevanttodrugspricecontrolOrder.

Drug PricecontrolOrder&NationalDrugPolicy(Current).
PreventionOfCrueltytoanimalsAct-1960.

Patents&designAct-1970.
BriefstudyofprescriptionandNon-prescriptionProducts.

4. Assignments:
Formatoftheassignment

AN

Minimum&Maximumnumberofpages

Itshallbeacomputerdraftcopy

Reference(s) shallbeincludedattheend.
Nameandsignatureofthestudent
Assignmentcanbeacombinedpresentationattheendoftheacademicyear.
Timeallocatedforpresentationmaybe8+2Min

Casestudiesrelatingto

1.

W

DrugsandCosmeticsActandrulesalongwithitsamendments,DangerousDrugs
Act,MedicinalandToiletpreparationAct,NewDrugPolicy,Professional Ethics,
Drugs (Price control) Order, Patent and Design Act.
Variousprescriptionandnon-prescriptionproducts.
Medicalandsurgicalaccessories.
Diagnosticaidsandappliancesavailableinthemarket.



3.5 MEDICINALCHEMISTRY (THEORY)

Theory:3Hrs./Week

1.

10.

11.
12.

Modern concept of rational drug design: A brief introduction to
Quantitative  Structure  Activity Relationaship (QSAR), prodrug,

combinatorial chemistry and computer aided drug design (CADD) and
concept of antisense molecules.

A study of the development of the following classes of drugs including
SAR, mechanism of action, synthesis of important compounds, chemical

nomenclature, brand names of important marketed products and their side
effects.

. Anti-infectiveagents

a) Localanti-infectiveagents

b) Preservatives

¢) Antifungalagents

d) Urinarytractanti-infectives

e) Antitubercularagents

f) Antiviralagentsand AntiAIDSagents
g) Antiprotozoalagents

h) Anthelmentics

1) AntiscabiesandAntipedicularagents

. Sulphonamidesandsulphones
. Antimalarials

. Antibiotics

Antineoplasticagents

Cardiovascularagents

a) Antihypertensiveagents

b) Antianginalagentsandvasodilators
¢) Antiarrhythmicagents

d) Antihyperlipidemicagents

e) CoagulantsandAnticoagulants
f) Endocrine

Hypoglycemicagents
ThyroidandAntithyroidagents

Diureties

Diagnosticagents

SteroidalHormonesand Adrenocorticoids



3.5MEDICINALCHEMISTRY(PRACTICAL)
Practical:3Hrs./Week

1. Assaysofimportantdrugsfromthecoursecontent.

Preparationofmedicinallyimportantcompoundsorintermediatesrequiredfor synthesis

of drugs.

Monographanalysisofimportantdrugs.

4. Determinationof partition coefficients, dissociation constants andmolar refractivity of
compounds for QSAR analysis.

98]

ReferenceBooks:
a. WilsonandGisvold’sTextbookof Organic,MedicinalandPharmaceutical
Chemistry, Lippincott-Raven Publishers-New York, Philadelphia.
b. William.O.Foye,PrinciplesofMedicinalChemistry,B.I. WaverlyPvt.Ltd., New
Delhi.
c. Burgers,MedicinalChemistry,M.E.,WellyMed.ChemistryM.E.Walffed
Johnwilley and Sons, Wiley-interscience Publication, New York, Toranto.
d. ATextBookofMedicinalChemistryVol.landlIbySurendraN.Pandeya,
S.G.Publisher,6,DildayalNagar,Varanasi-10.
e. IndianPharmacopoeial 985and1996. TheControllerofPublications,Civil Lines,
Delhi - 54.
f. Current Index of Medical Specialities (CIMS) and MIMS India, MIMS, A.E.
Morgan Publications (I) Pvt. Ltd, New Delhi-19.
. OrganicDrugSynthesis-LedniserMitzsherVol.landIl.
. PharmaceuticalChemistry drug SynthesisVol.land IIby H. J.RothandA.
Kleemann.

i. TheScienceandPracticeofPharmacyVol.land2,Remington, MACK Publishing
Company, Easton, Pennsylvania.

=g ]



3.6PHARMACEUTICALFORMULATIONS(THEORY)
Theory:2Hrs./MWeek

1. ScopeoftheSubject:Scopeandobjectivesofthecourse:Subjectdealswiththeformulation and
evaluation of various pharmaceutical dosage forms.

2. ObjectivesoftheSubject:Uponcompletionofthesubjectstudentshallbeableto (Know, do,

appreciate) —

a. understand the principle involved in formulation of variouspharmaceutical dosage
forms;

b. preparevariouspharmaceuticalformulation;

c. performevaluationofpharmaceuticaldosageforms;and

d. understandandappreciatetheconceptofbioavailabilityandbioequivalence,theirrole in
clinical situations.

Textbooks(Theory)

a. Pharmaceuticaldosageforms,Vol, L IlandIIIbylachman
b. RowlingsTextbookofPharmaceutics

c. TutorialPharmacy—Cooper&Gun

Referencebooks(Theory)
a. Remington’sPharmaceuticalSciences
b. USP/BP/IP

3. Detailedsyllabusandlecturewiseschedule:
Title of the topic

1. Pharmaceuticaldosageform-conceptandclassification

2. Tablets:Formulationofdifferenttypesoftablets,tabletexcipients,granulation
techniquesqualitycontrolandevaluationoftablets. Tabletcoating, Typeofcoating, quality
control tests for coated tablet.

3. Capsules;Productionandfillingofhardgelatincapsules,Rawmaterialforshell,
finishing,qualitycontroltestsforcapsules.Productionandfillingofsoftgelatin capsules,
quality control tests for soft gelatin capsules.

4, Liquidorals:Formulationandevaluationofsuspensions,emulsionsandsolutions.
Stabilityofthesepreparations
5. ParenteralsintroductionContainersusedforParenterals(includingofficialtests)

FormulationoflargeandsmallvolumeParenterals Sterilization

6. Ophthalmic preparations (Semi — Solids): Introduction and classification Factors
affecting absorption and anatomy of skin Packaging storageand labeling, Ointments
TypesofOintmentBasePreparationofointment,JelliesTypesofjelliesFormulation
ofjelliesSuppositories,Methodofpreparation, TypesPackaging

7. DefinitionandconceptofControlledandnovelDrugdeliverysystemswith
availableexamples,viz.parentral, transdermal,buccal,rectal,nasal,implants,ocular



3.6 PHARMACEUTICALFORMULATIONS(PRACTICAL)
Practical:3Hrs./Week

List of Experiments :

1.  ManufactureofTablets
a. Ordinarycompressedtablet-wetgranulation
b. Tabletspreparedbydirectcompression.
C. Solubletablet.
d. Chewabletablet.

2. Formulationandfillingofhardgelatincapsules

3.  Manufactureofparenterals
a. Ascorbicacidinjection
b. Calciumgluconateinjection
€. Sodiumchlorideinfusion.
d. DextroseandSodiumchlorideinjection/infusion.

4.  EvaluationofPharmaceuticalformulations(QCtests)
a. Tablets
b. Capsules
C. Injections

5.  Formulationoftwoliquidoralpreparationsandevaluationbyassay
a. Solution:ParacetamolSyrup
b. Antacidsuspensions-Aluminumhydroxidegel

6. Formulationofsemisolidsandevaluationbyassay
a. Salicyclicacidandbenzoicacidointment
b. GelformulationDiclofenacgel

7.  Cosmeticpreparations
a. Lipsticks
b. Coldcreamandvanishingcream
c. Clearliquidshampoo
d. Toothpasteandtoothpowders.

8.  Tablet coating (demonstration)

Scheme of Practical Examination :

Sessionals Annual
Synopsis 05 15
MajorExperiment 10 25
MinorExperiment 03 15
Viva 02 15
MaxMarks 20 70
Duration 03hrs 04hrs

Note:Totalsessional marksis30(20forpractical sessionalpluslOmarksforregularity,
promptness, viva-voce and record maintenance).



FourthYear

41 PHARMACOTHERAPEUTICS-III(THEORY)

Theory:3Hrs./Week

1. Scope:Thiscourseisdesignedtoimpartknowledgeandskillsnecessaryfor  contribution to
quality use of medicines. Chapters dealt cover briefly pathophysiology and mostly
therapeutics of various diseases. This will enable the student to understand the
pathophysiologyofcommon diseasesandtheirmanagement.

2. Objectives: Atcompletionofthissubjectitisexpectedthatstudentswillbeableto understand —

o a0 o

thepathophysiologyofselecteddiseasestatesandtherationalefordrugtherapy;
thetherapeuticapproachtomanagementofthesediseases;

thecontroversiesindrugtherapy;
theimportanceofpreparationofindividualisedtherapeuticplans basedondiagnosis;

needs to identify the patient-specific parameters relevant in initiating drug therapy,
and monitoring therapy(includingalternatives, time-courseof clinical and laboratory
indices of therapeutic response and adverse effects);

f. describe the pathophysiology of selected disease states and explain the rationale for
drug therapy;

g. to summarize the therapeutic approach to management of these diseases including
reference to the latest available evidence;

h. todiscussthecontroversiesindrugtherapy;

i. todiscussthepreparationofindividualisedtherapeuticplansbasedondiagnosis;and

j- identify the patient-specific parameters relevant in initiating drug therapy, and
monitoring therapy (including alternatives, time-course of clinical and laboratory
indices of therapeutic response and adverse effects).

TextBooks

a. ClinicalPharmacyandTherapeutics-RogerandWalker,ChurchillLivingstone publication

b. Pharmacotherapy: A Pathophysiologicapproach -JosephT. Dipiro et al. Appleton
&Lange

ReferenceBooks

a. Pathologicbasisofdisease-RobinsSL,W.B.Saunderspublication

b.

o oo

PathologyandtherapeuticsforPharmacists: ABasisfor Clinical PharmacyPractice-
GreenandHarris,ChapmanandHallpublication
ClinicalPharmacyandTherapeutics-EricT.Herfindal, Williamsand WilkinsPublication
AppliedTherapeutics: TheclinicalUseofDrugs.LloydYoungandKoda-Kimble MA
Avery’sDrugTreatment,4thEdn,1997,AdisInternational Limited.
Relevantreviewarticlesfromrecentmedicalandpharmaceuticalliterature.



4.1 PHARMACOTHERAPEUTICS-ITI(PRACTICAL)
Practical:3Hrs./\Week

Practicals:

Hospitalpostingsforaperiodofatleast50hoursisrequiredto understandtheprinciples

and practice involved in ward round participation and clinical discussion on selection of
drug therapy. Studentsarerequired to maintaina record ofl5 cases observed inthe ward
and the same should be submitted at the end of the course for evaluation.Each student
should present atleast two medical cases they have observedand followedinthe wards.

Etiopathogenesis and pharmacotherapy of diseases associated with following
systems/ diseases:

Titleofthetopic

1 Gastrointestinalsystem:Pepticulcerdisease,GastroEsophagealReflux
Disease, Inflammatory bowel disease, Liver disorders- Alcoholic liver disease,
Viral hepatitis including jaundice, and Drug induced liver disorders.

2 Haematological system: Anaemias, Venous thromboembolism, Drug

inducedblooddisorders.

Nervoussystem:Epilepsy,Parkinsonism,Stroke,Alzheimer'sdisease,

4 Psychiatrydisorders:Schizophrenia,Affectivedisorders, Anxietydisorders,
Sleepdisorders,ObsessiveCompulsivedisorders

5 PainmanagementincludingPainpathways,neuralgias,headaches.

6  EvidenceBasedMedicine

w

Assignments:

Students are required to submit written assignments on the topics given to them. Topics
allotted should cover recent developments in drug therapy of various diseases. A
minimum of THREE assignments [1500 — 2000 words] should be submitted for
evaluation.

Formatoftheassignment:

Minimum&Maximumnumberofpages

Reference(s) shallbeincludedattheend.
Assignmentcanbeacombinedpresentationattheendoftheacademicyear
Itshallbecomputerdraftcopy

Nameandsignatureofthestudent
Timeallocatedforpresentationmaybe8+2Min.

AN S

SchemeofPracticalExamination:

Sessionals Annual
Synopsis 05 15
MajorExperiment 10 25
MinorExperiment 03 15
Viva 02 15
MaxMarks 20 70
Duration 03hrs 04hrs

Note:Totalsessional marksis30(20forpractical sessionalpluslOmarksforregularity,
promptness, viva-voce and record maintenance).



4.2 HOSPITALPHARMACY(THEORY)
Theory:2Hrs./MWeek

1. Scope: In the changing scenario of pharmacy practice in India, for successful practice of
Hospital Pharmacy, the studentsare requiredto learn variousskillslike drug distribution,
drug dispensing, manufacturing of parenteral preparations, drug information, patient
counselling, and therapeutic drug monitoring for improved patient care.

2. Objectives:Uponcompletionofthecourse,thestudentshallbeableto—
knowvariousdrugdistributionmethods;
knowtheprofessionalpracticemanagementskillsinhospitalpharmacies;
provideunbiaseddruginformationtothedoctors;
knowthemanufacturingpracticesofvariousformulationsin hospitalsetup;
appreciatethepracticebasedresearchmethods;and
appreciatethestoresmanagementandinventorycontrol.

Mmoo o

Textbooks:(latesteditions)

a. HospitalpharmacybyWilliam.E.Hassan

b. AtextbookofHospitalPharmacybyS.H.Merchant&Dr.J.S.Qadry.Revisedby R.K.Goyal
& R.K. Parikh

References:

a. WHOconsultativegroupreport.

b. R.P.S.Vol.2.Part—B;PharmacyPracticesection.

c. Handbookofpharmacy—healthcare.Edt.RobinJHarman. ThePharmaceutical press.

3. Lecturewiseprogramme:
Topics
1 Hospital-itsOrganisationandfunctions

2 Hospitalpharmacy-Organisationandmanagement
a) Organizationalstructure-Staff,Infrastructure&workloadstatistics
b) Managementofmaterialsandfinance
¢) Roles&responsibilitiesofhospitalpharmacist

w

TheBudget-Preparationandimplementation
4 Hospitaldrugpolicy
a) PharmacyandTherapeuticcommittee(PTC)
b) Hospitalformulary
¢) Hospitalcommittees
- Infectioncommittee
- Researchandethicalcommittee
d) developingtherapeuticguidelines
e) Hospitalpharmacycommunication-Newsletter



Hospitalpharmacyservices
a) Procurement&warehousingofdrugsand Pharmaceuticals
b) Inventorycontrol
Definition,variousmethodsoflnventoryControl ABC,
VED, EOQ, Lead time, safety stock
¢) Drugdistributioninthehospital
i) Individualprescriptionmethod
ii) Floorstockmethod
iii) Unitdosedrugdistributionmethod
d) DistributionofNarcoticandothercontrolledsubstances
e) Centralsterilesupplyservices—Roleofpharmacist

ManufactureofPharmaceuticalpreparations

a) Sterileformulations—largeandsmallvolumeparenterals
b) ManufactureofOintments,Liquids,andcreams

¢) ManufacturingofTablets,granules,capsules,andpowders
d) Totalparenteralnutrition

Continuingprofessionaldevelopmentprograms
Educationandtraining

RadioPharmaceuticals—Handlingandpackaging
ProfessionalRelationsandpracticesofhospitalpharmacist

4.2 HOSPITALPHARMACY (PRACTICAL)

Practical:3Hrs./Week

el s

Assessmentofdruginteractionsinthegivenprescriptions
Manufactureofparenteralformulations,powders.
Druginformationqueries.

Inventorycontrol

Listof Assignments:

AN

DesignandManagementofHospitalpharmacydepartmentfora300beddedhospital.
PharmacyandTherapeuticscommittee—Organization,functions,andlimitations.
Developmentofahospital formularyfor300beddedteachinghospital
PreparationofABCanalysisofdrugssoldinone monthfromthepharmacy.
Differentphasesofclinicaltrialswithelementstobeevaluated.
Varioussourcesofdruginformationandsystematicapproachtoprovideunbiased drug
information.

Evaluationofprescriptionsgeneratedinhospital for druginteractionsandfindoutthe
suitable management.



Specialrequirements:

1. Each college should sign MoU with nearbylocal hospital having minimum 150 beds
for providing necessarytrainingto the students’ on hospital pharmacyactivities.
2. Wellequippedwithvariousresourcesofdruginformation.

SchemeofPracticalExamination:

Sessionals Annual
Synopsis 05 15
MajorExperiment 10 25
MinorExperiment 03 15
Viva 02 15
MaxMarks 20 70
Duration 03hrs 04hrs

Note:Totalsessional marksis30(20forpractical sessionalpluslOmarksforregularity,
promptness, viva-voce and record maintenance).



4.3 CLINICALPHARMACY (THEORY)

Theory:3Hrs./Week

1. ObjectivesoftheSubject:
Uponcompletionofthesubjectstudentshallbeableto(Know,do,appreciate)—

a. monitordrugtherapyofpatientthroughmedicationchartreviewandclinicalreview;

b. obtainmedicationhistoryinterviewandcounselthepatients;

c. identifyandresolvedrugrelatedproblems;

d. detect,assessandmonitoradversedrugreaction;

e. interpretselectedlaboratoryresults(asmonitoringparametersintherapeutics)of specific
disease states; and

f. retrieve,analyse,interpretandformulatedrugormedicineinformation.

Textbooks(Theory)

a. PracticeStandardsandDefinitions -
TheSocietyofHospitalPharmacistsofAustralia.

b. Basic skills in interpreting laboratory data- Scott LT, American Society of
HealthSystem Pharmacists Inc.

c. BiopharmaceuticsandAppliedPharmacokinetics-LeonShargel,PrenticeHall
publication.

d. AtextbookofClinicalPharmacyPractice;Essentialconceptsandskills,
Dr.G.Parthasarathi etal, Orient Orient Langram Pvt.Ltd. ISSBN8125026

References

a. Australian druginformation -Procedure manual. The Society ofHospital Pharmacists

of Australia.
ClinicalPharmacokinetics-RowlandandTozer, Williamsand WilkinsPublication.
Pharmaceutical statistics. Practical and clinical applications. Sanford Bolton, Marcel
Dekker, Inc.

2. Detailedsyllabusandlecturewiseschedule:
Title of the topic

1.
2.

Definitions,developmentandscopeofclinicalpharmacy

Introductiontodailyactivitiesofaclinicalpharmacist

a. Drug therapy monitoring (medicationchart review, clinical review, pharmacist
interventions)

b. Wardroundparticipation

c. Adversedrugreactionmanagement

d. Druginformationandpoisonsinformation

e. Medicationhistory

f. Patientcounseling

g. Drugutilisationevaluation(DUE)andreview(DUR)

h. Qualityassuranceofclinicalpharmacyservices



10.

Patientdataanalysis

The patient's case history, its structure and use in evaluation of drug therapy &
Understanding common medical abbreviations and terminologies used in clinical
practices.

Clinicallaboratorytestsusedintheevaluationofdiseasestates,andinterpretation of
test results

a. Haematological,Liverfunction,Renalfunction,thyroidfunctiontests

b. Testsassociatedwithcardiacdisorders

c. Fluidandelectrolytebalance

d. Microbiologicalculturesensitivitytests

e. PulmonaryFunctionTests

Drug&Poisoninformation

a. Introductiontodruginformationresourcesavailable

b. SystematicapproachinansweringDIqueries

c. Criticalevaluationofdruginformationandliterature

d. Preparationofwrittenandverbalreports

e. EstablishingaDrugInformationCentre

f. Poisonsinformation-organization&informationresources

Pharmacovigilance

a. Scope,definitionandaimsof pharmacovigilance

b. Adversedrugreactions-Classification,mechanism,predisposingfactors, causality
assessment [different scales used]

c. Reporting,evaluation,monitoring,preventing&managementofADRs

d. Roleofpharmacistinmanagementof ADR.

Communicationskills,includingpatientcounsellingtechniques,medicationhistory

interview, presentation of cases.

Pharmaceuticalcare concepts
Criticalevaluationofbiomedicalliterature

Medicationerrors

4.3 CLINICALPHARMACY(PRACTICAL)

Practical:3Hrs./Week

Students are expected to perform 15 practicals in the following areas covering the topics
dealt in theory class.

a.

b.
c.
d

Answeringdruginformationquestions(4Nos)
Patientmedicationcounselling(4Nos)
Casestudiesrelatedtolaboratoryinvestigations(4Nos)
Patientmedicationhistoryinterview(3Nos)



Assignment:

Studentsareexpectedto submitTHREE writtenassignments(1500 — 2000 words) on the
topics given to them covering the followingareas dealt in theory class.

Drug information, Patient medication history interview, Patient medication counselling,
Critical appraisal of recently published articles in the biomedical literature which deals
with a drug or therapeutic issue.

Formatoftheassignment:

Minimum&Maximumnumberofpages.

Reference(s) shallbeincludedattheend.
Assignmentcanbeacombinedpresentationattheendoftheacademicyear.
Itshallbecomputerdraftcopy.

Nameandsignatureofthestudent.
Timeallocatedforpresentationmaybe8+2Min.

AN h D=



4.4 BIOSTATISTICSANDRESEARCHMETHODOLOGY(THEORY)

Theory:2Hrs./Week

1. Detailedsyllabusandlecturewiseschedule

1 ResearchMethodology

a)

b)
c)

d)

Typesofclinicalstudydesigns:
Casestudies,observationalstudies,interventionalstudies,
Designingthemethodology

Samplesizedeterminationand Powerofa study

Determination of sample size for simple comparative experiments,
determination of sample size to obtain a confidence interval of specified
width, power of a study

Reportwritingandpresentationofdata

2 Biostatistics
2.1 a)Introduction

b)

c)
d)

Typesofdatadistribution
Measuresdescribingthecentraltendencydistributions-average,median, mode

Measurementofthespreadofdata-range,variationofmean,standard deviation,
variance, coefficient of variation, standard error of mean.

2.2 Datagraphics

Constructionandlabelingof graphs,histogram,  piecharts,scatter  plots,
semilogarthimic plots

2.3 Basicsoftesting hypothesis

a)
b)

c)

d)

Null hypothesis, level of significance, power of test, P value, statistical
estimation of confidence intervals.

Level of significance (Parametric data)- students t test (paired and unpaired),
chi Square test, Analysis of Variance (one-way and two-way)

Level of significance (Non-parametric data)- Sign test, Wilcoxan’s signed
rank test, Wilcoxan rank sumtest, Mann Whitney U test, Kruskal-Wall istest
(one way ANOVA)

Linear regression and correlation- Introduction, Pearsonn’s and Spearmann’s
correlation and correlation co-efficient.

Introductiontostatisticalsoftware: SPSS,Epilnfo,SAS.



2.4 Statisticalmethodsinepidemiology
Incidenceandprevalence,relativerisk,attributablerisk

3.Computerapplicationsinpharmacy

Computer System in Hospital Pharmacy:Patterns of Computer use in Hospital
Pharmacy — Patient record database management, Medication order entry — Drug
labels and list — Intravenous solution and admixture, patient medication profiles,
Inventory control, Management report & Statistics.

Computer In Community Pharmacy
ComputerizingthePrescriptionDispensingprocess
UseofComputersforPharmaceuticalCareincommunity pharmacy Accounting
and General ledger system

DruglnformationRetrieval &Storage:
Introduction—AdvantagesofComputerizedLiteratureRetrieval Use
of Computerized Retrieval

Referencebooks:
a. Pharmaceuticalstatistics-practicalandclinicalapplications,SanfordBolton3™edition,
publisher Marcel Dekker Inc. NewYork.

b. Druglnformation-AGuidefor Pharmacists,PatrickMMalone,KarenLKier,JohnE
Stanovich , 3™ edition, McGraw Hill Publications 2006



45 BIOPHARMACEUTICSANDPHARMACOKINETICS(THEORY)
Theory:3Hrs./Week

1. Biopharmaceutics
1. IntroductiontoBiopharmaceutics
a. Absorptionofdrugsfromgastrointestinaltract.
b. DrugDistribution.
c. DrugElimination.

2. Pharmacokinetics
2. IntroductiontoPharmacokinetics.
a. Mathematicalmodel
b. Druglevelsin blood.
c. Pharmacokineticmodel
d. Compartmentmodels
e. Pharmacokineticstudy.

3. Onecompartmentopenmodel.
a. IntravenousInjection(Bolus)
b. Intravenousinfusion.

4. Multicompartmentmodels.
a. Twocompartmentopenmodel.
b. IVbolus,IVinfusionandoraladministration

5. Multiple-DosageRegimens.
a. Repititivelntravenousinjections—OneCompartmentOpenModel
b. RepititiveExtravasculardosing—OneCompartmentOpenmodel
¢. MultipleDoseRegimen—TwoCompartmentOpenModel

6. Nonlinear Pharmacokinetics.
a. Introduction
b. FactorscausingNon-linearity.
¢. Michaelis-mentonmethodofestimatingparameters.

7. NoncompartmentalPharmacokinetics.
a. StatisticalMomentTheory.
b. MRTforvariouscompartmentmodels.
c. PhysiologicalPharmacokineticmodel.

8. BioavailabilityandBioequivalence.
a. Introduction.
b. Bioavailabilitystudyprotocol.
c. MethodsofAssessmentofBioavailability



4.5BIOPHARMACEUTICSANDPHARMACOKINETICS(PRACTICAL)

Practical:3Hrs./Week

A S
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12.
13.
14.
15.

16.

0.
1. Bioequivalency studies on the different drugs marketed.(eg) Tetracycline,

Improvementofdissolutioncharacteristicsofslightlysolubledrugsbysomemethods.
Comparisonofdissolutionstudiesoftwodifferentmarketedproductsofsamedrug.
Influenceofpolymorphismonsolubilityanddissolution.
Proteinbindingstudiesofahighlyproteinbounddrugandpoorlyproteinbounddrug.
Extentofplasma-proteinbindingstudiesonthesamedrug(i.e.highlyandpoorly
protein bound drug) at different concentrationsin respect of constant time.
Bioavailabilitystudiesofsomecommonlyuseddrugsonanimal/humanmodel.
CalculationofKa, Ke,t;/2,Cmax,AUC,AUMC,MR Tetc.frombloodprofiledata.
Calculationofbioavailabilityfromurinaryexcretiondatafortwodrugs.
CalculationofAUCandbioequivalencefromthegivendatafortwodrugs.
Invitroabsorptionstudies.

Sulphamethoxzole, Trimethoprim, Aspirin etc., on animalsand human volunteers.
Absorptionstudiesinanimalinvertedintestineusingvariousdrugs.
Effectoncontacttimeontheplasmaproteinbindingofdrugs.
Studyingmetabolicpathwaysfordifferentdrugsbasedoneliminationkineticsdata.
Calculationofeliminationhalf-lifefordifferentdrugsbyusingurinaryelimination data
and blood level data.

Determinationofrenalclearance.

References:

a.

b.
C.
d

™o

BiopharmaceuticsandClinicalPharmacokineticsby,MiloGibaldi
Remington’sPharmaceuticalSciences,ByMackPublishingCompany,Pennsylvnia.
Pharmacokinetics:ByMiloGlbaldiDonald,R.MercelDekkerInc.
HandBookofClinicalPharmacokinetics,ByMiloGibaldiand LauriePrescottby
ADIS Health Science Press.
BiopharmaceuticsandPharmacokinetics;ByRobertFNotari
Biopharmaceutics;BySwarbrick
BiopharmaceuticsandPharmacokinetics-ATreatise, ByD.M.BrahmankarandSunil
B.Jaiswal, Vallabh Prakashan Pitampura, Delhi
CilincalPharmacokinetics,ConceptsandApplications:ByMalcolmRowlandand
Thomas, N. Tozen, Lea and Febrger, Philadelphia, 1995.
Dissolution,BioavailabilityandBioequivalence,ByAbdouH.M,Mack,Publishing
Company, Pennsylvania 1989.
BiopharmaceuticsandClinicalPharmacokinetics-Anintroduction4™editionRevised
and expanded by Rebort F Notari Marcel Dekker Inn, NewYork and Basel, 1987.
EncyclopediaofPharmaceutical Technology, Voll3,JamesSwarbrick,James,C.
Roylan, Marcel Dekker Inc, New York 1996.



4 6CLINICALTOXICOLOGY(THEORY)

Theory:2Hrs./Week

NNk DD

Generalprinciplesinvolvedinthemanagementofpoisoning

Antidotesandtheclinicalapplications.

Supportivecareinclinical Toxicology.

GutDecontamination.

EliminationEnhancement.

Toxicokinetics.

Clinicalsymptomsandmanagementofacutepoisoningwiththefollowingagents —

a) Pesticide poisoning: organophosphorous compounds,
carbamates,organochlorines, pyrethroids.

b) Opiatesoverdose.

¢) Antidepressants

d) Barbituratesandbenzodiazepines.

e) Alcohol:ethanol,methanol.

f) Paracetamolandsalicylates.

g) Non-steroidalanti-inflammatorydrugs.

h) Hydrocarbons:PetroleumproductsandPEG.

1) Caustics:inorganicacidsandalkali.

j) Radiationpoisoning

Clinicalsymptomsandmanagementofchronicpoisoningwiththefollowingagents—
Heavy metals: Arsenic, lead, mercury, iron, copper

Venomous snake bites: Families of venomous snakes, clinical effects of venoms,
generalmanagementasfirstaid,earlymanifestations,complicationsandsnake bite
injuries.

10. Plantspoisoning.Mushrooms,Mycotoxins.
11. Foodpoisonings
12. Envenomations—Arthropodbitesandstings.

Substanceabuse:
Signsandsymptomsofsubstanceabuseandtreatmentofdependence

a)
b)
c)
d)
e)
f)

CNSstimulants:amphetamine
Opioids

CNSdepressants
Hallucinogens:LSD
Cannabisgroup

Tobacco

References:

a.

b.

MatthewJEllenhorn. ELLENHORNSMEDICALTOXICOLOGY-DIAGNOSIS
ANDTREATMENTOFPOISONING. Secondedition.  WilliamsandWillkins
publication, London

VVPillay. HANDBOOKOFFORENSICMEDICINEANDTOXICOLOGY.
Thirteenthedition2003ParasPublication,Hyderabad



Fifthyear

5.1 CLINICALRESEARCH(THEORY)

Theory:3Hrs./Week

1. Drugdevelopmentprocess:
Introduction

VariousApproachestodrugdiscovery

Nk W=

Pharmacological
Toxicological
INDApplication
Drugcharacterization
Dosageform

2. Clinicaldevelopmentofdrug:

wokwN
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11.
12.
13.
14.

1. IntroductiontoClinicaltrials
Variousphasesofclinicaltrial.
Methodsofpostmarketingsurveillance
AbbreviatedNewDrugApplicationsubmission.

Good Clinical Practice -ICH, GCP, Central drugstandard controlorganisation
(CDSCO) guidelines

Challengesintheimplementationofguidelines
EthicalguidelinesinClinicalResearch
Composition,responsibilities,proceduresofIRB/IEC
OverviewofregulatoryenvironmentinUS A, EuropeandIndia.

. RoleandresponsibilitiesofclinicaltrialpersonnelasperICHGCP

a. Sponsor

b. Investigators

c. Clinicalresearchassociate

d. Auditors

e. Contractresearchcoordinators
f. Regulatoryauthority

Designingofclinicalstudydocuments(protocol, CRF,ICF,PICwithassignment)
InformedconsentProcess

Datamanagementanditscomponents

Safetymonitoringinclinicaltrials.



References:

a.

CentralDrugsStandardControlOrganization.GoodClinicalPractices-Guidelines for
Clinical Trials on Pharmaceutical Products in India. New Delhi: Ministry of Health;
2001.

InternationalConferenceonHarmonisationofTechnicalrequirements forregistration of
Pharmaceuticals for human use. ICH Harmonised Tripartite Guideline. Guideline for
Good Clinical Practice.E6; May 1996.

EthicalGuidelinesforBiomedical ResearchonHumanSubjects2000.IndianCouncil of
Medical Research, New Delhi.

Textbook of Clinical Trials edited by David Machin, Simon Day and Sylvan Green,
March 2005, John Wiley and Sons.

Principles of Clinical Research edited by Giovanna di Ignazio, Di Giovanna and
Haynes.

Clinical Data Management edited by R K Rondels, S A Varley, C F Webbs. Second
Edition, Jan 2000, Wiley Publications.

Goodman & Gilman: JG Hardman, LE Limbard, 10th Edn. McGraw Hill
Publications, 2001.



5.2 PHARMACOEPIDEMIOLOGYANDPHARMACOECONOMICS
(THEORY)

Theory:3Hrs./Week

1. Pharmacoepidemiology :

Definition and scope:
Origin and evaluation of pharmacoepidemiology need for pharmacoepidemiology,
aims and applications.

Measurementofoutcomesinpharmacoepidemiology
Outcomemeasureanddrugusemeasures

Prevalence, incidence and incidence rate. Monetary units, number of prescriptions,
unitsofdrugsdispensed, defineddailydosesandprescribeddailydoses, medication
adherence measurement

Conceptofriskinpharmacoepidemiology
Measurement of risk, attributable risk and relative risk, time-risk relationship and
odds ratio

Pharmacoepidemiologicalmethods

Includes theoretical aspects of various methods and practical study of various
methods with the help of case studies for individual methods

Drug utilization review, case reports, case series, surveys of drug use, cross —
sectional studies, cohort studies, case control studies, case —cohort studies, meta —
analysis studies, spontaneous reporting, prescription event monitoring and record
linkage system.

Sourcesofdataforpharmacoepidemiologicalstudies
AdHocdatasourcesandautomateddata systems.

Selectedspecialapplicationsofpharmacoepidemiology
Studies of vaccine safety, hospital pharmacoepidemiology, pharmacoepidemiology
and risk management, drug induced birth defects.

2. Phrmacoeconomics:
Definition,history,needsofpharmacoeconomicevaluations
Roleinformularymanagementdecisions

Pharmacoeconomicevaluation

Outcomeassessmentandtypesofevaluation
Includestheoreticalaspectsofvariousmethodsandpracticalstudyofvarious methods
with the help of case studies for individual methods:
Cost—minimization,cost-benefit,cost—effectiveness,costutility

3. ApplicationsofPharmacoeconomics

Softwareandcasestudies



5.3 CLINICALPHARMACOKINETICSAND
PHARMACOTHERAPEUTIC
DRUGMONITORING(THEORY)

Theory:2Hrs./Week

1. IntroductiontoClinicalpharmacokinetics.

2. Designofdosageregimens:
Nomograms and Tabulations in designing dosage regimen, Conversion from
intravenous to oral dosing, Determination of dose and dosing intervals, Drug
dosing in the elderly and pediatrics and obese patients.

3. PharmacokineticsofDruglInteraction:
a. Pharmacokineticdruginteractions
b. InhibitionandInductionofDrugmetabolism
c. InhibitionofBiliaryExcretion.

4. TherapeuticDrugmonitoring:

a. Introduction

b. Individualizationofdrugdosageregimen(Variability—Genetic,Ageand Weight ,
disease, Interacting drugs).

c. IndicationsforTDM.ProtocolforTDM.
Pharmacokinetic/PharmacodynamicCorrelationindrugtherapy.

e. TDMofdrugsusedinthefollowingdiseaseconditions:cardiovascular
disease,Seizure disorders, Psychiatric conditions,andOrgantransplantations.

5. DosageadjustmentinRenalandhepaticDisease.
Renalimpairment

Pharmacokineticconsiderations
GeneralapproachfordosageadjustmentinRenaldisease.
MeasurementofGlomerularFiltrationrateandcreatinineclearance.
Dosageadjustmentforuremicpatients.
Extracorporealremovalofdrugs.
EffectofHepaticdiseaseonpharmacokinetics.

RO a0 o

6. PopulationPharmacokinetics.
a. IntroductiontoBayesianTheory.
b. AdaptivemethodorDosingwithfeedback.
c. AnalysisofPopulationpharmacokineticData.

7. Pharmacogenetics
a. GeneticpolymorphisminDrugmetabolism:CytochromeP-450Isoenzymes.
b. GeneticPolymorphisminDrugTransportandDrugTargets.
c. PharmacogeneticsandPharmacokinetics/Pharmacodynamicconsiderations



APPENDIX-B

(Seeregulation9)

CONDITIONSTOBEFULFILLEDBYTHE ACADEMIC

TRAINING INSTITUTION

1) Any authority or institution in India applying to the Pharmacy Council of India for
approval of courses of study for Pharm.D. and Pharm.D. (Post Baccalaureate) under
sub-section (1) of section 12 of the Pharmacy Act, 1948 shall comply with the
infrastructural facilities as prescribed by the Pharmacy Council ofIndia from time to

2)

time.

Pharm.D. and Pharm.D.(Post Baccalaureate) programmes shall be conducted onlyin
those institutions which -

a) are approved by the Pharmacy Council of India for B.Pharm course as provided
under section 12 of the Pharmacy Act, 1948;

b) have300beddedhospitalattachedtoit.
(i) HospitalDetails

1.
2.

4.

Institutionwiththeirownhospitalofminimum300beds.

Teaching hospital recognised by the Medical Council of India or
University, or a Government hospital not below the level of district
headquarter hospital with 300 beds with clearly defined Memorandum of
Understanding including housing pharmacy practice department with
minimum carpet area of 30 square feet per student along with consent to
provide the professional manpower to support the programme.

Corporate type hospital with minimum 300 beds with clearly defined
Memorandum of Understanding including housing pharmacy practice
department with minimum carpet area of 30 square feet per student along
with consent to provide the professional manpower to support the
programme.

Number of institutions which can be attached to one hospital shall be
restricted by the student pharmacist to bed ratio of 1:10.

(ii) Speciality
a) Tertiarycarehospitalsaredesirable
b) Medicine[compulsory],andanythreespecializationofthe following

1. Surgery

2. Pediatrics

3. Gynecologyandobstetrics
4. Psychiatry

5. SkinandVD

6. Orthopedics

(iii) LocationoftheHospital
WithinthesamelimitsofCorporationorMunicipalityorCampuswith Medical
Faculty involvement as adjunct faculty.



3) TEACHINGSTAFFREQUIREMENT

1) StaffPattern: Allfacultyshallbefulltime.

hospital shall be allowed.

Howeverparttimeperceptorsin

ii) SubjectwisespecialisationoftheTeachingStaft:

S.No. | Subject Specialisationrequired
1. PharmacyPractice M.Pharm in Pharmacy Practice or
Pharmacology or Pharmaceutics.
2. HumanAnatomy& M.PharminPharmacologyorPharmacy
Physiology practice
3. Pharmaceutics M.PharminPharmaceutics
(Dispensing&General
Pharmacy)
4, Pharmacognosy-I M.PharminPharmacognosy
5. Pharmaceutical Organic M.Pharm in Pharmaceutical chemistry or
Chemistry-I Pharmaceutical Analysis or Quality
assurance or Bulk Drug
6. Pharmaceutical Inorganic M.PharminPharmaceuticalchemistryor
Chemistry Pharmaceutical Analysis or Quality
assuranceorBulkDrug
7. Pharmaceutical M.Pharm in Pharmaceutics or
microbiology Pharmaceutical Biotechnology
8. Pathophysiology M.Pharm Pharmacy practice or
Pharmacology
9. AppliedBiochemistry& M.PharminPharmacologyorPharmacy
Clinical Chemistry practice or Pharmaceutical chemistry
10. Pharmacology-I1 M.PharminPharmacologyorPharmacy
practice
11. Pharmaceutical M.PharminPharmaceutics
Jurisprudence
12. Pharmacology-II M.PharminPharmacologyorPharmacy
practice
13. Pharmaceutical Dosage M.PharminPharmaceuticsorIndustrial
Forms Pharmacy
14. Pharmacotherapeutics —I, | M.Pharm Pharmacy practice or
IT and III Pharmacology
15. CommunityPharmacy M.Pharm in Pharmacy practice or
PharmacologyorPharmaceutics
16. HospitalPharmacy M.Pharm in Pharmacy practice or
PharmacologyorPharmaceutics
17. ClinicalPharmacy M.PharminPharmacypractice
18. Computer Science or MCA
ComputerApplicationin
pharmacy
19. Mathematics M.Sc.(Maths)




iii) TeachingStaff:

Department/Division Nameofthepost No.
DepartmentofPharmaceutics Professor 1
Asst.Professor 1
Lecturer 2
Department of Pharmaceutical Professor 1
Chemistry Asst.Professor 1
(IncludingPharmaceutical Lecturer 3
Analysis)
DepartmentofPharmacology Professor 1
Asst.Professor 1
Lecturer 2
DepartmentofPharmacognosy Professor 1
Asst.Professor 1
Lecturer 1
Department of Pharmacy | Professor 1
Practice Asst.Professor 2
Lecturer 3

iv) PrescribedqualificationsandexperienceforProfessor,AssistantProfessor, Lecturer
and others :

Sl
No.

CADRE

QUALIFICATIONS

EXPERIENCE

1.

Lecturer

i) Basic degree in
pharmacy(B.Pharm).

i) Registration as a
pharmacistunderthe
Pharmacy Act.

iii) First Class Master’s
degreeinappropriate
branch of
specialization in
Pharmacy(M.Pharm)

Nominimumrequirement.

Assistant
Professor

1) Basic degree in
pharmacy(B.Pharm).

ii) Registration as a
pharmacistunderthe
Pharmacy Act.

iii) Master’s degree in
appropriatebranchof
specialization in
Pharmacy(M.Pharm)

Three years experience in
Teaching or Research at the
level of Lecturer orequivalent.




iv) Ph.D. degree (with
First Class degree
eitheratBachelor’sor
Master’s level) in the
appropriate branch of
specialization in

Pharmacy.

3. Professor i)Basic degree in i) Tenyearsexperiencein

pharmacy(B.Pharm). Teaching or Research.

i1) Registration as a ii)Outofwhichfiveyears must
pharmacistunderthe be as Assistant
Pharmacy Act. Professor.

iii) Master’s degree in
appropriate branch of
specialization in
Pharmacy(M.Pharm).

iv)Ph.D.degree(with
firstClasseitherat
Bachelor’sorMaster’s
level) in appropriate
branch of
specialization in
Pharmacy.

4. Directoror | i) Basic degree in 1) Fifteen years experiencein
Principal pharmacy(B.Pharm). Teaching or Research.
QrH.eadof i) Registration as a ii) Out of which five years
Institute pharmacistunderthe must be as Professor or

Pharmacy Act. above in Pharmacy.

iii) Master’s degree in Desirable:
apprf)p'rlat(?bra.nchof Administrativeexperiencein
specialization in responsible position.
Pharmacy(M.Pharm)

iv) Ph.D. degree (with
first Class degree
eitheratBachelor’sor
Master’s level in the
appropriate branch of
specialization in
Pharmacy.

Themaximumageforholding
the post shall be 65 years.

Note:If a class or division is not awarded at Master’s level, a minimum of 60%
marks in aggregate or equivalent cumulative grade point average shall be
considered equivalent to first class or division, as the case may be.



v) Workload of Faculty :

Professor—8hrs.perweek

AssistantProfessor—12hrs.perweek

Lecturers — 16 hrs. per week

vi) TrainingofPharmacyPracticeFaculty:

4) NON-TEACHINGSTAFF:

a) TeachingstaffwillbetrainedasperthemoduleprescribedbytheCentral Council.
b) Durationoftraining

c) Trainingsites

d) Trainer

— Minimum3months.

— Institutionsrunningpharmacypracticeor
Programmesforatleastfiveyears.
—ProfessororAssistantProfessorwithminimum

of

five years of clinical pharmacy teaching and
practice experience.

SI.No. Designation Required Required
(Minimum) Qualification
1 Laboratory IforeachDept D.Pharm
Technician
2 Laboratory IforeachLab SSLC
Assistantsor (minimum)
Laboratory
Attenders
3 Office 1 Degree
Superintendent
4 Accountant 1 Degree
5 Storekeeper 1 D.Pharm or a
Bachelordegree
recognizedbya
University or
institution.
6 Computer 1 BCAorGraduate
DataOperator with Computer
Course
7 OfficeStaffl 1 Degree
8 OfficeStaffll 2 Degree
9 Peon 2 SSLC
10 Cleaning Adequate -
personnel
11 Gardener Adequate -




5) ACCOMMODATION:

Suitable and sufficient accommodation with adequate ventilation, lighting and other
hygienic conditions should be provided to the rooms for Principal or the Head of the
department, office, class rooms, library, staff, staff common room, students common
room, museum, laboratories, stores, etc.

At least two lecture halls alongwith eight laboratories asspecified below should
beprovided for: —

1. PharmaceuticsandPharmacokineticsLab -2
2. LifeScience(Pharmacology,Physiology,Pathophysiology) -2
3. PhytochemistryorPharmaceutical Chemistry -2
4. PharmacyPractice -2
Total=8

In addition to the laboratories, balance room, aseptic room or cabinet, animal house
and a machine room shall also be provided.

Floorareaofthelaboratoryshouldnotbelessthan30squarefeetper studentrequired to work
in the laboratory atany giventime subjecttoa minimum of 750 square feet.

Laboratories should be fitted and constructed in a manner that these can be kept
reasonably clean. Gas and water fittings, shelves, fuming cupboards be provided
wherever necessary.

6. EQUIPMENTANDAPPARATUS:

Departmentwiselistofminimumeqgquipments

A. DEPARTMENTOFPHARMACOLOGY:

I. Equipment:
S.No. Name MinimumrequiredNos.

1 Microscopes 15

2 HaemocytometerwithMicropipettes 20

3 Sahli’shaemocytometer 20

4 Hutchinson’sspirometer 01

5 Spygmomanometer 05

6 Stethoscope 05

7 PermanentSlidesforvarioustissues One pair of each tissue
Organsandendocrineglands
Oneslideofeachorgan system

8 Modelsforvariousorgans Onemodelofeachorgansystem

9 Specimenforvariousorgansand Onemodelforeachorgan

systems system
10 | Skeletonandbones Onesetofskeletonandone
sparebone




11 | DifferentContraceptiveDevicesand Onesetofeachdevice
Models
12 | Muscleelectrodes 01
13 | Lucasmoistchamber 01
14 | Myographiclever 01
15 | Stimulator 01
16 | Centrifuge 01
17 | DigitalBalance 01
18 | Physical/ChemicalBalance 01
19 | Sherrington’sKymographMachineor 10
Polyrite
20 | SherringtonDrum 10
21 | Perspexbathassembly(singleunit) 10
22 | Aerators 10
23 | ComputerwithLCD 01
24 | Softwarepackagesforexperiment 01
25 | Standardgraphsofvariousdrugs Adequatenumber
26 | Actophotometer 01
27 | Rotarod 01
28 | Poleclimbingapparatus 01
29 | Analgesiometer(Eddy’shotplateand 01
radiant heat methods)
30 | Convulsiometer 01
31 |Plethysmograph 01
32 | DigitalpHmeter 01
1. Apparatus:

S.No Name MinimumrequiredNos.
1 Folin-Wutubes 60
2 DissectionTrayandBoards 10
3 Haemostaticarteryforceps 10
4 Hypodermicsyringesandneedlesof 10

sizel5,24,26G
5 Levers,cannulae 20

NOTE:Adequatenumberofglasswarecommonlyusedinthelaboratory should
be provided in each laboratory and department.

B. DEPARTMENTOFPHARMACOGNOSY:

I. Equipment:
S.No. Name MinimumrequiredNos.
1 Microscopewithstagemicrometer 15
2 DigitalBalance 02
3 Autoclave 02




4 Hotair oven 02
5 B.O.D.incubator 01
6 Refrigerator 01
7 Laminarairflow 01
8 Colonycounter 02
9 Zonereader 01
10 | DigitalpHmeter 01
11 | Sterilitytestingunit 01
12 | Cameralucida 15
13 | Eyepiecemicrometer 15
14 | Incinerator 01
15 | Moisturebalance 01
16 | Heatingmantle 15
17 | Flourimeter 01
18 | Vacuumpump 02
19 | Micropipettes(Singleandmulti 02
channeled)
20 | MicroCentrifuge 01
21 | ProjectionMicroscope 01
1. Apparatus:

S.No. Name MinimumrequiredNos.
1 Refluxflaskwithcondenser 20
2 Waterbath 20
3 Clavengersapparatus 10
4 Soxhletapparatus 10
6 TLCchamberandsprayer 10
7 Distillationunit 01

NOTE:Adequatenumberofglasswarecommonlyusedinthelaboratory should
be provided in each laboratory and department.

C. DEPARTMENTOFPHARMACEUTICALCHEMISTRY:

I. Equipment:
S.No. Name MinimumrequiredNos.
1 Hotplates 05
2 Oven 03
3 Refrigerator 01
4 AnalyticalBalancesfordemonstration 05
5 DigitalbalancelOmgsensitivity 10
6 DigitalBalance(1mgsensitivity) 01
7 Suctionpumps 06
8 MuffleFurnace 01




9 MechanicalStirrers 10

10 | MagneticStirrerswithThermostat 10

11 | VacuumPump 01

12 | DigitalpHmeter 01

13 | MicrowaveOven 02
Il. Apparatus:

S.No. Name MinimumrequiredNos.

1 DistillationUnit 02

2 Refluxflaskandcondensersingle necked 20

3 Refluxflaskandcondenserdouble/ triple 20
necked

4 Burettes 40

5 ArsenicLimitTestApparatus 20

6 | NesslersCylinders 40

NOTE:Adequatenumberofglasswarecommonlyusedinthelaboratory should
be provided in each laboratory and department.

D. DEPARTMENTOFPHARMACEUTICS:

I. Equipment:

S.No Name MinimumrequiredNos.
1 Mechanicalstirrers 10
2 | Homogenizer 05
3 Digitalbalance 05
4 Microscopes 05
5 Stageand eyepiecemicrometers 05
6 Brookfield’sviscometer 01
7 Traydryer 01
8 Ballmill 01
9 Sieveshakerwithsieveset 01
10 | Doubleconeblender 01
11 | Propellertypemechanicalagitator 05
12 | Autoclave 01
13 | Steamdistillationstill 01
14 | VacuumPump 01
15 | Standardsieves,sieveno.8,10, 10sets

12,22,24,44,66, 80
16 | Tabletpunchingmachine 01
17 | Capsulefillingmachine 01
18 | Ampoulewashingmachine 01
19 | Ampoulefillingandsealingmachine 01




20 | TabletdisintegrationtestapparatusIP 01
21 | TabletdissolutiontestapparatusIP 01
22 | Monsanto’shardnesstester 01
23 | Pfizertypehardnesstester 01
24 | Friabilitytestapparatus 01
25 | Claritytestapparatus 01
26 | Ointmentfillingmachine 01
27 | Collapsibletubecrimpingmachine 01
28 | Tabletcoatingpan 01
29 | Magneticstirrer,500mlandlliter capacity 05EACH
with speed control 10
30 | DigitalpHmeter 01
31 | Allpurposeequipmentwithall 01
accessories
32 | AsepticCabinet 01
33 | BODIncubator 02
34 | BottlewashingMachine 01
35 | BottleSealingMachine 01
36 | BulkDensityApparatus 02
37 | ConicalPercolator(glass/copper/ 10
stainlesssteel)
38 | CapsuleCounter 02
39 | Energymeter 02
40 | HotPlate 02
41 | HumidityControlOven 01
42 | LiquidFillingMachine 01
43 | Mechanicalstirrerwithspeedregulator 02
44 | PrecisionMeltingpointApparatus 01
45 | DistillationUnit 01
Il. Apparatus:

S.No | Name MinimumrequiredNos.
1 Ostwald’sviscometer 15
2 Stalagmometer 15
3 Desiccator* 05
4 Suppositorymoulds 20
5 BuchnerFunnels(Small,medium, 05each

large)
6 Filtrationassembly 01
7 PermeabilityCups 05
8 Andreason’sPipette 03
9 Lipstickmoulds 10

NOTE:Adequatenumberofglasswarecommonlyusedinthelaboratory should
be provided in each laboratory and department.




E. DEPARTMENTOFPHARMACEUTICALBIOTECHNOLOGY:

S.No. Name MinimumrequiredNos.
1 Orbitalshakerincubator 01
2 Lyophilizer(Desirable) 01
3 Gel Electrophoresis 01
(Vertical and Horizontal)
4 Phasecontrast/TrinocularMicroscope 01
5 RefrigeratedCentrifuge 01
6 Fermentersofdifferentcapacity 01
(Desirable)
7 Tissueculturestation 01
8 Laminarairflowunit 01
9 Diagnostickitstoidentifyinfectious agents 01
10 | Rheometer 01
11 | Viscometer 01
12 | Micropipettes(singleandmulti Oleach
channeled)
13 | Sonicator 01
14 | Respinometer 01
15 | BODIncubator 01
16 | PaperElectrophoresisUnit 01
17 | MicroCentrifuge 01
18 | Incubatorwaterbath 01
19 | Autoclave 01
20 | Refrigerator 01
21 | FiltrationAssembly 01
22 | DigitalpHmeter 01

NOTE:Adequatenumberofglasswarecommonlyusedinthelaboratory should
be provided in each laboratory and department.

F. DEPARTMENTOFPHARMACYPRACTICE:

Equipment:

S.No. Name MinimumrequiredNos.

1 Colorimeter 2

2 Microscope Adequate

3 Permanent slides (skin, kidney, Adequate
pancreas,smoothmuscle,liveretc.,)

4 Watchglass Adequate

5 Centrifuge 1

6 Biochemical reagents for analysis of Adequate
normalandpathologicalconstituentsin
urineandblood facilities

7 Filtrationequipment 2

8 FillingMachine 1

9 SealingMachine 1




10 Autoclavesterilizer 1

11 Membranefilter 1Unit

12 Sinteredglassfunnelwithcomplete Adequate
filteringassemble

13 Smalldisposablemembranefilterfor Adequate
IVadmixturefiltration

14 Laminarair flowbench 1

15 Vacuumpump 1

16 Oven 1

17 Surgicaldressing Adequate

18 Incubator 1

19 PHmeter 1

20 Disintegrationtestapparatus 1

21 Hardnesstester 1

22 Centrifuge 1

23 Magneticstirrer 1

24 Thermostaticbath 1

NOTE:

1. Computersandlnternetconnection(Broadband),sixcomputersforstudents
with internet and staff computers as required.

2. Adequate number of glassware commonly used in the laboratory should
be provided in each laboratory and the department.

G. CENTRALINSTRUMENTATIONROOM:

S.No. Name MinimumrequiredNos.
1 Colorimeter 01
2 DigitalpHmeter 01
3 UV-VisibleSpectrophotometer 01
4 Flourimeter 01
5 DigitalBalance(1mgsensitivity) 01
6 NepheloTurbiditymeter 01
7 FlamePhotometer 01
8 Potentiometer 01
9 Conductivitymeter 01
10 | FourierTransformInfraRed Spectrometer 01

(Desirable)
11 | HPLC 01
12 | HPTLC(Desirable) 01
13 | AtomicAbsorptionandEmission 01
spectrophotometer(Desirable)
14 | BiochemistryAnalyzer(Desirable) 01
15 | Carbon,Hydrogen,NitrogenAnalyzer 01
(Desirable)
16 | DeepFreezer(Desirable) 01
17 | Ion-Exchanger 01
18 | Lyophilizer(Desirable) 01




1))

2)

APPENDIX-C

(Seeregulationl16)
INTERNSHIP

SPECIFICOBJECTIVES:

i) to provide patient care in cooperation with patients, prescribers, and other
members of an interprofessional health care team based upon sound therapeutic
principles and evidence-based data, taking into account relevant legal, ethical,
social cultural, economic, and professional issues, emerging technologies, and
evolving biomedical, pharmaceutical, social or behavioral or administrative, and
clinical sciences that may impact therapeutic outcomes.

ii) to manage and use resources of the health care system, in cooperation with
patients, prescribers, other health care providers, and administrative and
supportive personnel, to promote health; to provide, assess, and coordinate safe,
accurate, and time-sensitive medication distribution; and to improve therapeutic
outcomes of medication use.

iii) to promote health improvement, wellness, and disease prevention in co-operation
with patients, communities, at-risk population, and other members of an
interprofessional team of health care providers.

iv) to demonstrate skills in monitoring of the National Health Programmes and
schemes, oriented to providepreventiveand promotive health care services to the
community.

v) to develop leadership qualities to function effectively as a member of the health
care team organised to deliver the health and family welfare services in existing
socio-economic, political and cultural environment.

vi) tocommunicateeffectivelywithpatientsandthecommunity.

OTHERDETAILS:

1) All parts ofthe internship shall be done, as faras possible,in institutions in India.
In case ofany difficulties, the matter may be referred to the Pharmacy Council of
India to be considered on merits.

ii) Whereaninternispostedtodistricthospitalfortraining,thereshallbea
committeeconsistingofrepresentativesofthecollegeoruniversity,andthe
districthospitaladministration,whoshallregulatethetrainingofsuchtrainee.
Forsuchtraineeacertificateofsatisfactorycompletionoftrainingshallbe
obtainedfromtherelevantadministrativeauthoritieswhichshall becountersigned by
the Principal or Dean of College.



iii) Every candidate shall be required, after passing the final Pharm.D. or Pharm.D.

(Post Baccalaureate) examination as the case may be to undergo compulsory
rotational internship to the satisfaction of the College authorities and University
concerned for a period of twelve months so as to be eligible for the award of the
degree of Pharm.D. or Pharm.D. (Post Baccalaureate) as the case may be.

ASSESSMENTOFINTERNSHIP:

)

The intern shall maintain a record of work which isto be verified and certified by
the preceptor (teacher practioner) under whom he works. Apart from scrutiny of
the record of work, assessment and evaluation of training shall be undertaken by
anobjectiveapproachusing situationtestsinknowledge,skillsandattitudeduring andat
the endof the training.Based ontherecord of work and dateof evaluation, theDean
or Principal shall issue certificate of satisfactory completion oftraining, following
which the university shall award the degree or declare him eligible for it.

Satisfactory completion of internship shall be determined on the basis of the
following:-

(1) ProficiencyofknowledgerequiredforeachcasemanagementSCOREOQ-5

(2) ThecompetencyinskillsexpectedforprovidingClinical

PharmacyServices SCOREO-5
(3) Responsibility,punctuality, workupofcase,involvement

inpatientcare SCOREO0-5
(4) Ability to work in a team (Behavior with other healthcare professionals

including medical doctors, nursing staff and colleagues). SCORE 0-5

(5) Initiative,participationindiscussions,researchaptitude. SCOREO0-5
Poor Fair | BelowAverage | Average | AboveAverage | Excellent

0 1 2 3 4 5

AScoreoflessthan3inanyofaboveitemswillrepresentunsatisfactory completion
of internship.



APPENDIX-D

(Seeregulationl7)
CONDITIONSTOBEFULFILLEDBY THE
EXAMINING AUTHORITY

. The Examining Authority shall be a statutory Indian University constituted by the
Central Government/State Government/Union Territory Administration. It shall
ensure that discipline and decorum of the examinations are strictly observed at the
examination centers.

. It shall permit the Inspector or Inspectors of the Pharmacy Council of India to visit
and inspect the examinations.

. Itshallprovide:-

(a) adequateroomswithnecessaryfurnitureforholdingwrittenexaminations;

(b) well-equippedlaboratoriesforholdingpracticalexaminations;

(c) an adequate number of qualified and responsible examiners and staff to conduct
and invigilate the examinations; and

(d) suchotherfacilitiesasmaybenecessaryforefficientandproperconductof
examinations.

. It shall, if so required by a candidate, furnish the statement of marks secured by a
candidate in the examinations after payment of prescribed fee, if any, to the
Examining Authority.

. It shall appoint examiners whose qualifications should be similar to those of the
teachers in the respective subjects as shown in Appendix—B.

. In pursuance of sub—section (3) of section 12 of the Pharmacy Act, 1948, the
ExaminingAuthorityshall communicatetotheSecretary, —PharmacyCouncilofIndia,
notlessthan six weeksin advancethedates fixed for examinations, thetime-tablefor
such examinations, so as to enable the Council to arrange for inspection of the
examinations.

. TheExamining Authority shall ensurethat examiners for conducting examination for
Pharm.D.andPharm.D.(PostBaccalaureate)programmesshallbepersonspossessing
pharmacy qualification and are actually involved in the teaching of the Pharm.D. and
Pharm.D. (Post Baccalaureate) programmes in an approved institution.



