RAJIV GANDHI UNIVERSITY OF HEALTH SCIENCES, KARNATA KA
(RGUHS), BANGALORE — 560 041

Pharm D Revised Regulations 2008
(Effective from 2012-2013)

1. ELIGIBILITY
1.1 Qualifying Examination

i) Candidates who have passed two year P.U.C. exdion of Karnataka P.U.C. Board or an
equivalent examination of any other approved Baartlniversity established by law in India with
English as one of the subject and Physics, Chgméstrcompulsory subjects along with one of the
following subject — Mathematics or Biology or P.CBJMinimum eligibility should be based on the
aggregate of P.C.M. or P.C.B. The candidatesl $tzale passed subjects of English, Physics,
Chemistry and Biology / Mathematics individuallygal

i) Candidates who have passed D.Pharm course ifistitutions approved by Pharmacy Council of
India U/S 12 of Pharmacy Act, 1948, are only elgito be admitted to first year Pharm. D course.

1.2 Age

The candidate should have completed 17 years obage before 31day of December of the year
of admission to the course.

2. Duration of the course

Pharm.D:The duration of the course shall be six academacsyéive years of study and one year
of internship or residency) full time with each demic year spread over a period of not less than
two hundred working days. The period of six yearsation is divided into two phases —

Phase | — consisting of First, Second, ThiFdurth and Fifth academic year.

Phase Il — consisting of internship or resideneyning during sixth year involving posting in
speciality units. It is a phase of training wherairstudent is exposed to actual pharmacy
practice or clinical pharmacy services and acqustels under supervision so that he or she
may become capable of functioning independently.

3. Medium of Instruction
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4. Attendance and Progress

A candidate is required to put in at least 80%na#@ce in theory and practical subjects separately
recognized institution approved by Pharmacy coumdilindia and affiliated to Rajiv Gandhi
University of Health Sciences, Karnataka. The odaiei shall complete prescribed course
satisfactorily to be eligible to appear for thep@stive examination.

5. Course of study

a) The course of study for Pharm.D. Shall include $ubjects as given in the Tables below. The
number of hours in a week, devoted to each sulgedts teaching in theory, practical and tutorial
shall not be less than that noted against it inrools (3), (4) and (5) below.

TABLES
First Year :
S.No. | Name of Subject No. of No. of No. of
hours of hours of | hours of
Theory Practical | Tutorial
(@) @ ©) ) 5)
1.1 | Human Anatomy anéhysiology 3 3 1
1.2 | Pharmaceutics 2 3 1
1.3 | Medicinal Biochemistry 3 3 1
1.4 | Pharmaceutical OrganiChemistry 3 3 1
1.5 | Pharmaceutical InorganiChemistry 2 3 1
1.6 | Remedial MathematicdBiology** 3 3* 1
Total hours 16 18 6 =(40)

* For Biology
** For candidates who have studied PCMB in 2@6urse are exempted.
** Colleges to conduct the Examination.
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Second Year:
S.No | Name of Subject No. of No. of No. of
hours of hours of | hours of
Theory Practical | Tutorial
@) ) 3) 4) (5)
2.1 Pathophysiology 3 - 1
2.2 | PharmaceuticaMicrobiology 3 3 1
2.3 | Pharmacognosy &hytopharmaceuticals| 3 3 1
2.4 | Pharmacology-l 3 - 1
2.5 | Community Pharmacy 2 - 1
2.6 | Pharmacotherapeutics-I 3 3 1
Total Hours 17 9 6 =32
Third Year:
S.No. | Name of Subject No. of No. of No. of
hours of hours of | hours of
Theory Practical | Tutorial
@) (2) 3 4 (5)
3.1 Pharmacology-ll 3 3 1
3.2 PharmaceuticaAnalysis 3 3 1
3.3 Pharmacotherapeutics-l| 3 3 1
3.4 Pharmaceuticalurisprudence 2 - -
3.5 Medicinal Chemistry 3 3 1
3.6 PharmaceuticaFormulations 2 3 1
Total hours 16 15 5=36
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Fourth Year:
S.No. | Name of Subject No. of No. of No. of
hours of hours of | hours of
Theory Practical/ | Tutorial
Hospital
Posting
(1) ) 3) 4) ®)
4.1 | Pharmacotherapeutics-lli 3 3 1
4.2 | Hospital Pharmacy 2 3 1
4.3 | Clinical Pharmacy 3 3 1
4.4 | Biostatistics & ResearcMethodology 2 - 1
4.5 | Biopharmaceutics &harmacokinetics | 3 3 1
4.6 | Clinical Toxicology 2 - 1
Total hours 15 12 6 =33
Fifth Year:
S.No. | Name of Subject No. of No. of No. of
hours of hours of | hours of
Theory Hospital | Seminar
posting*
@) ) 3) 4) (5)
5.1 | Clinical Research 3 - 1
5.2 | Pharmacoepidemiologand 3 - 1
Pharmacoeconomics
5.3 | Clinical Pharmacokinetic& 2 = 1
Pharmacotherapeutic Dridonitoring
5.4 | Clerkship* - - 1
5.5 | Project work (SixMonths) = 20 =
Total hours 8 20 4 =32

* Attending ward rounds on dailyasis.
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Sixth Year:
Internship or residency training including postingsspeciality units. Studerghould
independently provide the clinical pharmacy sersitethe allottedvards.

(i) Six months in General Medicine departmesmd
(i) Two months each in three other specialitypartments

6. Approval of institution conducting the course ofstudy

The regular course for Pharm.D. |, Il, Ill, IV,ahd VI year shall be conducted by an institution
approved by Pharmacy Council bfdia and affiliated to Rajiv Gandhi University éfealth
Sciences, Karnataka. Institution running Pharm dul& courses only shall be permitted to start
Pharm D (Post Baccalaureate) course. The approvdla#filiation will be granted only if
adequate arrangements for teaching-infrastructémallities, accommodation, equipments,
chemicals, glassware, library, teaching and noaehimg staff are provided as prescribed by
Pharmacy Council of India and as required underntns of Rajiv Gandhi University of
Health Science, Karnataka(as prescribed in AppeByix

7. Academic Work

The teaching staff of respective subjects shallnta@ a regular record of attendance in both
Theory and Practical.

I nternal Assessment Marks

A. Theory: Three sessional examinations evenly aprduring the academic year shall be
conducted by the affiliated colleges. The averageksof the best two examinations shall be
computed out of a maximum 30 marks and shall constithe sessional marks in theory.

Provided further the colleges may conduct one spéoeory sessional examination towards the
end of the academic session for those who mighe Imaigsed any one of the regular sessional
examination on genuine grounds.

B. Practical: Students are expected to perforrmtimber of experiments listed in the respective
syllabus. Marks shall be awarded out of a maximdirhOoto each of the practical exercise and
an average of those shall be computed out of maxirafi10 each marks. In addition, three

practical sessional examinations evenly spreadhdusicademic year shall be conducted. The
average marks of the best two practical examinatstrall be computed out of a maximum of 20
marks. A total of 30 marks shall constitute thesgmsal award in practical. While awarding the

sessional marks of practical experiments, the Wolg considerations should be taken into

account.

Preparation of the candidate.
Manipulative skills.

Results of the experiment. -
Knowledge of the experiment

Viva voce pertaining to the exper C )
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6
The College shall maintain the sessional bookshaf $tudents and the record of sessional

marks of the students.

A regular record of both theory and practical chassk and sessional examinations conducted in
an institution imparting the course shall be mairgd for each student in the institution.

8. Examination for Pharm D

(1) Every year there shall be an examination tarema the students.

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

(3) The examinations shall be of written and peadti(including oral nature) carrying
maximum marks for each part of a subject as indecat Tables below :

TABLES
Eirst Year examination :
S.No. | Name of Subject Maximum marks for Theory Maximum marks for Practicals
Examination Sessional | Total Examination Sessional | Total
11 Human Anatomy and 70 30 100 70 30 100
Physiology
12 Pharmaceutics 70 30 100 70 30 100
1.3 Medicinal Biochemistry 70 30 100 70 30 100
14 Pharmaceutical Organic 70 30 100 70 30 100
Chemistry
15 Pharmaceutical Inorganic 70 30 100 70 30 100
Chemistry
16 Remedial Mathematics/ 70 30 100 70* 30* 100*
Biology
600 600 = 1200
* for Biology.
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Second Year examination :

S.No. | Name of Subject Maximum marks for Theory Maximum marks for Practicals
Examination Sessional | Total Examination Sessional | Total
21 Pathophysiology 70 30 100 - - -
2.2 Pharmaceutical 70 30 100 70 30 100
Microbiology
2.3 Pharmacognosy & 70 30 100 70 30 100
Phytopharmaceuticals
2.4 Pharmacology-I 70 30 100 - - -
25 Community Pharmacy 70 30 100 - - -
2.6 Pharmacotherapeutics-I 70 30 100 70 30 100
600 300 = 900
S.No. | Name of Subject Maximum marks for Theory Maximum marks for Practicals
Examination Sessional | Total Examination Sessional | Total
3.1 Pharmacology-II 70 30 100 70 30 100
3.2 Pharmaceutical Analysis 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 Pharmaceutical Formulations 70 30 100 70 30 100
600 500 = 1100
| S
S.No. | Name of Subject Maximum marks for Theory Maximum marks for Practicals
Examination Sessional | Total Examination Sessional | Total
4.1 Pharmacotherapeutics-Il 70 30 100 70 30 100
4.2 Hospital Pharmacy 70 30 100 70 30 100
4.3 Clinical Pharmacy 70 30 100 70 30 100
4.4 Biostatistics & Research 70 30 100 - - -
Methodology
45 Biopharmaceutics & 70 30 100 70 30 100
Pharmacokinetics
4.6 Clinical Toxicology 70 30 100 - - -
600 400 = 1000
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Eifth Year examination :

S.No. | Name of Subject Maximum marks for Theory Maximum marks for Practicals
Examination Sessional | Total Examination Sessional | Total

5.1 Clinical Research 70 30 100
5.2 Pharmacoepidemiology and 70 30 100

Pharmacoeconomics
5.3 Clinical Pharmacokinetics 70 30 100

& Pharmacotherapeutic Dru

Monitoring
5.4 Clerkship * 70 30 100
5.5 Project work (Six Months) - 100** - 100

300 200 = 500

* Attending ward rounds on daily bas

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

9. Mode of examinations

(1) Theory examination shall be of three hours amdtcal examination shall be of four
hours duration.

(2) Practical examination shall also consist viva —voce (Oral) examination.

(3) Clerkship examination — Oral examination shallconducted after the completion of
clerkship of students. An external and an inteeaminer will evaluate the student.
Students may be asked to present the allotted mledases followed by discussion.
Students’ capabilities in delivering clinical phaoy services, pharmaceutical care
planning and knowledge of therapeutics shall bessesl.

10. Criteria for Pass

a) Candidates who have secured a minimum of 50%snar the Theory (including
sessional) and Practical (including sessional) regely in any subject or subjects shall be
declared to have passed in that subject/ and exenfiim appearing in that subject/s at
subsequent examination.

b) Theory and Practical of a particular subject @asidered as individual subjects for
the purpose of pass criteria.

11. Eligibility for promotion to next year

All students who have appeared for all the subjecid passed the first year annual
examination are eligible for promotion to the setgaar and, so on. However, failure in
more than three subjects shall debar him or hen froomotion to the next year classes.
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12. Declaration of Class

Class shall be awarded at the end of I, II, Ill, Wand final year of Pharm. D examination
as shown below:

1) Distinction 75%

2) First class 60% and above and less than 75%

3) Second Class 50% and above and less than 60%

Pass class shall be awarded to such of the caedidaho would have passed the
examination in more than one attempt. However, shill not be applicable to candidates
who are exempted in Remedial Biology and Remediath@matics by the RGUHS
Karnataka, Bangalore.

13. Internship

(1) Internship is a phase of training wherein alstu is expected to conduct actual practice
of pharmacy and health care and acquires skillewutite supervision so that he or she
may become capable of functioning independently.

(2) A student shall be permitted to start therimgbip only after having passed in theory and
practical of all subjects of all the previous years

(3) Every student has to undergo one-year internshgeag\ppendix-C to these regulations.

14. Award of Degree

a) A candidate who has passed in all the subjectBharm.D course has successfully
completed the Internship (as described in appe@iwill be eligible for the award of
Pharm. D degree.

15. Practical training

1. Hospital posting— Every student shall be posted in constituent hakfor a period of
not less than seventy five hours to be coverediness than 200 working days in each
of second, third & fourth year course. Each stadéall submit report duly certified by
the preceptor and duly attested by the Head of Dlepartment or Institution as
prescribed. In the fifth year, every student skpknd half a day in the morning hours
attending ward rounds on daily basis as a partlexkship. Theory teaching may be
scheduled in the afternoon.

2. Project work — (1) To allow the student to develop data colleci@md reporting skills
in the area of community, hospital and clinical phacy, a project work shall be carried
out under the supervision of a teacher. The pragisc must be approved by the Head
of the Department or Head of the Institution. Thene shall be announced to students

year. External
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(2) Project work shall comprise of objectives o thork, methodology, results,

discussions and conclusions.

. Objectives of project work — The main objectives of the project work is-+to

(i) show the evidence of having made accurate gesmr of published work of others
and of having recorded the findings in an impartianner; and

(i) develop the students in data collection, asalyand reporting and interpretation
skills.

. Methodology — To complete the project work following methodolagyall be adopted,

namely:—

(i) students shall work in groups of not less tao and not more thafour under an
authorised teacher;

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

(iiproject work chosen shall be related to theuphacy practice in community, hospital
and clinical setup. It shall be patient and treatim@ledicine) oriented, like drug
utilization reviews, Pharmacoepidemiology, pharnvagitance or
pharmacoeconomics;

(iv) project work shall be approved by the instagl ethics committee;

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

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

. Reporting — (1) Student working on the project shall submibily to the Head of the
Department or Head of the Institution a projectoréf about 40-50 pages. Project
report should include a certificate issued by tli&URIS recognized teacher, Head of the
Department as well as by the Head of the Institutio

(2) Project report shall be computer typed in deudpace using Times Roman font on
A4 paper. The title shall be in bold with font si¥®, subtitles in bold with font size
14 and the text with font size 12. The cover pafythe project report shall contain
details about the name of the student and the mdnhe authorized teacher with font
size 14.

(3) Submission of the project report shall be daneleast one month prior to the
commencement of annual or supplementary examination

. Evaluation— The following methodology shall be adopted for leaéing the project
work—

(i) Project work shall be evaluated by internal amternal examiners.

(i) Students shall be evaluated in groups forr foaurs (i.e., about half an hour for a
group of four students).

(i Three seminars presented by students shabuauated for twenty marks each and
the average of best two shall be forwarded to thiwewsity with marks of other
subjects.

(iv) Evaluation shall be done on the followingnits: Marks
a) Write up of the seminar - , (7.5)

b) Presentation of work (7.5)

¢) Communication skills 7.5
) ( ))PRINC%AL
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(v) Final evaluation of project work shall be damethe following items:Marks

a) Write up of the seminar (17.5)

b) Presentation of work (17.5)

¢) Communication skills (17.5)

d) Question and answer skills (17.5)
Total (70 marks)

Explanation— For the purposes of differentiation in the evalain case of topic being the
same for the group of students, the same shallobe tased on item numbers b, c and d

mentioned above.

16. No. of Admissions

Pharm. D: 30 students
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PHARM.D. SYLLABUS

First Year

1.1 HUMAN ANATOMY & PHYSIOLOGY (THEORY)

Theory : 3 Hrs. /Week

1. Scope and ObjectivesThis course is designed to impart a fundamentalkedge
on the structure and functions of the human botgldo helps in understandirgpth
homeostasis mechanisms and homeostatic imbalaricesious body systemsSince
a medicament, which is produced by pharmacistseduto correct the deviations
human body, it enhances the understanding of h@ndthgs act on the varioumdy
systems in correcting the disease state obthans.

2. Upon completion of the course the student shdle ableto:

a.

b.

an

describe the structure (gross and histology) fanctions of various organs tife
humanbody;

describe the various homeostatic mechanismd their imbalances wfrious
systems;

identify the various tissues and organs ofdifferent systems of the huméaody;
perform the hematological tests and alsorcedood pressure, heart rataylse
and Respiratoryolumes;

appreciate coordinated working pattern ofedéht organs of each systeand
appreciate the interlinked mechanisms inrtt@@ntenance of normdlinctioning
(homeostasis) of humarody

3. Coursematerials:
Text books

a.

b.

Tortora Gerard J. and Nicholas, Pindjles of anatomy angbhysiology
Publisher Harpercollins college Neviork.
Wilson, K.J.W. Ross and Wilson's foundas of anatomy angbhysiology.
Publisher: Churchill Livingstonekdinburg.

Referencebooks

a.
b.

Qo

Guyton arthur, Rhysiology of human bodfublisher:Holtsaunders.
Chatterjee,C.C.Human physiology Volume 1&11. Publisher: medicalllied
agency,Calcutta.

Peter L. Williams, Roger Warwick, Mary DysondaLawrenceH.

Gray’s anatomyPublisher:Churchill Livingstone,.ondon.
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4. Lecture wise program: Topics

1

Scope of anatomy and physiology, basic termigiels used in thisubject
(Description of the body as such planes tarthinologies)

Structure of cell — its components and tlfieirctions.

Elementary tissues of the human body: hepdl, connective, Musculaand
nervous tissues-their sub-types aimracteristics

a) Osseous system - structure, compositionfamttions ofthe
Skeleton. (done in practical classeshrs)

b) Classification of joints, Types of movementsjmhts and disorders gbints
(Definitions only)

HaemopoetiSystem

a) Composition and functions bfood

b) Haemopoesis and disorders of blood componemrfnition of disorder)
c) Bloodgroups

d) Clotting factors andnechanism

e) Platelets and disorders @dagulation

Lymph
a) Lymph and lymphatic system, composition, formatandcirculation.

b) Spleen: structure and functiom¥isorders
c) Disorders of lymphatic system (definitiamly)

Cardiovascular system

a) Anatomy and functions dfeart

b) Blood vessels and circulation (Pulmonary, corgrand systemicirculation)

c) Electrocardiogram(ECG)

d) Cardiac cycle and heabunds

e) Blood pressure — its maintenance aggulation

f) Definition of the followingdisorders
Hypertension, Hypotension, ArteriosclerpsisAtherosclerosis, Angina,
Myocardial infarction, Congestive heart failure,r@ac arrhythmias

Respiratorysystem

a) Anatomy of respiratory organs afuhctions

b) Mechanism / physiology of respiration and regala of respiration

c) Transport of respiratorgases

d) Respiratory volumes and capacities, and Defininf: Hypoxia,Asphyxia,
Dybarism, Oxygen therapy amdsuscitation.

Digestive system

a) Anatomy and physiology &IT

b) Anatomy and functions of accessory gland&bf
c) Digestion andbsorption

d) Disorders of GIT (definition®nly)
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11

12

13

14

15

16

14
Nervous system
a) Definition and classification of nervoggstem
b) Anatomy, physiology and functional areascefebrum
¢) Anatomy and physiology aferebellum
d) Anatomy and physiology of midrain
e) Thalamus, hypothalamus and BaGalnglia
f) Spinal card: Structure & reflexesmono-poly-planter
g) Cranial nerves — names afuhctions
h) ANS — Anatomy & functions of sympathetic & payagatheticN.S.

Urinary system

a) Anatomy and physiology of urinasystem

b) Formation ofurine

c) Renin Angiotensin system — Juxtaglomerular egipa - acid basBalance
d) Clearance tests amdicturition

Endocrine system

a) Pituitary gland

b) Adrenalgland

¢) Thyroid and Parathyroidlands
d) Pancreas angonads

Reproductivesystem

a) Male and female reproductiwystem

b) Their hormones — Physiology ofenstruation
c) Spermatogenesis Qogenesis

d) Sex determination (genetbasis)

e) Pregnancy and maintenance gadurition

f) Contraceptivedevices

Sense organs
a)Eye

b) Ear

c) Skin

d) Tongue &Nose

Skeletalmuscles

a) Histology

b) Physiology of Muscleontraction

c) Physiological properties of skeletal muscle #rar disordergdefinitions)

Sports physiology

a) Muscles in exercise, Effect of athleti@ining on muscles andnuscle

performance,

b) Respiration in exercise, CVS in exercise, Bbaat in exercise, Bodftui
and salts irexercise,

c) Drugs andathletics

ds
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1.1 HUMAN ANATOMY & PHYSIOLOGY (PRACTICAL)
Practical : 3 Hrs./Week

General Requirements: Dissection box, Laboratory Napkin, muslin blotecord,
Observation book(100pages), Stationary items, @laacet.

Course materials:

Text books
Goyal, R. K, Natvar M.P, and Shah S.A, ddcal anatomy, physiologyand
biochemistry, latest edition, Publisher: B.S ShaskBshanAhmedabad.

Referencebooks
Ranade VG, Text book of practical physiology, Latedition, Publisher: PVG,Pune
Anderson Experimental Physiology, Latest editioablBher:NA

List of Experiments:

1. Study of tissues of humédmody
(a) Epithelialtissue.
(b) Musculartissue.

2. Study of tissues of humdrody
(a) Connectivetissue.
(b) Nervoustissue.

Study of appliances used in hematologegberiments.
Determination of W.B.C. count bfood.
Determination of R.B.C. count bfood.

Determination of differential count bfood.

N o g ko

Determinatiorof

(a) Erythrocyte SedimentatioRate.
(b) Hemoglobin content d8lood.
(c) Bleeding time & Clottingime.

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

9. Study of various systems with the help of thamodels &pecimens
(a) Skeleton system part I-axigkeleton.
(b) Skeleton system part II- appendicuskeleton.
(c) Cardiovasculasystem.
(d) Respiratorysystem.
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(e) Digestivesystem(f) Urinary system(g)
Nervoussystem(h) Specialsenses.
(i) Reproductivesystem.

10. Study of different family planningppliances.

11. To perform pregnancy diagnosest.

12. Study of appliances used in experimeptaysiology.

13. To record simple muscle curve using gastroemgrsciatic nervereparation.
14. To record simple summation curve using gasgp®as sciatic nervereparation.

15. To record simple effect of temperatunsing gastroenemius sciatigerve
preparation.

16. To record simple effect of load & after loading gastroenemius sciatierve
preparation.

17. To record simple fatigue curve using gastroeasnsciatic nervereparation.

Scheme of PracticalExamination:

Sessionals Annual
Identification 04 10
Synopsis 04 10
Major Experiment 07 20
Minor Experiment 03 15
Viva 02 15
Max Marks 20 70
Duration 03hrs O4hrs

Note : Total sessional marks is 30 (20 fwactical sessional plus 10 maris
regularity, promptness, viva-voce and recordintenance).
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1.2 PHARMACEUTICS (THEORY)

Theory : 2 Hrs. /Week

1.

Scope and objectivesThis course is designed to impart a fundamentawkextge on
the art and science of formulating different dosé&wens. It prepares the studerfty
most basics of the applied field pthiarmacy.

Upon the completion of the course the studesthould be ableto:
a. know the formulation aspects of different dgstrms;

b. do different pharmaceutical caluculation imea informulation;
c. formulate different types of dosage forraed

d. appreciate the importance of good formulafioneffectiveness.

Coursematerials:

Text books
a. Cooper and Gunns Dispensing for pharmgtagents.
b. A text book Professional Pharmacy by N.K.Jaml S.N.Sharma.

Referencebooks

a. Introduction to Pharmaceutical dosage formslbward C.Ansel.
b. Remington’s Pharmaceutic8kciences.

c. Reqgister of General Pharmacy by Cooper@ndn.

d. General Pharmacy .L.Schroff.

Lecture wiseprogramme:
Topics

1 a. Introduction to dosage forms - classifmatanddefinitions
b. Prescription: definition, parts ahdndling
c. Posology: Definition, Factors affectingsdoselection. Calculation of childremnd

infant doses.

2 Historical back ground and development of pssilen of pharmacy angharmaceutical
industry inbrief.

3 Development of Indian Pharmacopoeia and intbdn to other Pharmacopoeias sash
BP, USP, European Pharmacopoeia, Extra pharma@opoei Indian nationdbrmulary.

4 Weights and measures, Calculations involvpgrcentage solutions, allegatioproof
spirit, isotonic solutiontc.

5 Powders and Granules: Classification adwyed#aand disadvantages, Preparat@n
simple, compound powders, Insufflations, Dugtipowders, Eutectic ané&xplosive
powders, Tooth powder and effervescent powdersgaanules.

6 Monophasic Dosage forms: Theoretical aspettéormulation including adjuvantike
stabilizers, colorants, flavours with examples.d$twf Monophasic liquids likeyargles,
mouth washes, Throat paint, Ear drops, Nasal dropsnents and lotions, Enemasnd
collodions.
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7 Biphasic dosage forms: Suspensions amdulsions, Definition, advantageand
disadvantages, classification, test for thpetyof emulsion, formulation, stabilitgnd
evaluation.

8 Suppositories and pessaries: Definitionyaathges and disadvantages, typedaxde,
method of preparation, Displacement value awdluation.

9 Galenicals: Definition, equipment for ffelient extraction processes likafusion,
Decoction, Maceration and Percolation, methodgreparation of spirits, tincturesnd
extracts.

10 Pharmaceuticatalculations.

11 Surgical aids: Surgical dressings, absdebaipelatin sponge, sutures, ligaturasd
medicatedbandages.

12 Incompatibilities: Introduction, cla@gsation and methods to overcoméhe
incompatibilities.

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

List of Experiments:

1. Syrups
Simple Syrup.P
Syrup of Ephedrine HNF
c. Syrup VasakdP
d. Syrup of ferrous Phosphadte
e. Orangesyrup
2. Elixir
a. Piperizine citrate elixiBP
b. Cascara elixiBPC
c. Paracetamol elixiBPC

o ®

3. Linctus
a. Simple Linctu8PC
b. Pediatric simple LinctuBPC

4. Solutions
a. Solution of cresol with sodp
b. Strong solution of ferric chloride@PC
c. Agqueous lodine Solutiol
d. Strong solution of lodind
e. Strong solution of ammonium acett®e
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5. Liniments
a. Liniment of turpentinéP*
b. Liniment of camphotP

6. Suspensions*
a. Calamindotion
b. Magnesium Hydroxide mixtu@P

7. Emulsions*
a. Cod liver oilemulsion
b. Liquid paraffinemulsion

8. Powders
a. Eutectiqppowder
b. Explosivepowder
c. Dustingpowder
d. Insufflations

9. Suppositories’
a. Boric acidsuppositories
b. Chloralsuppositories

10. Incompatibilities
a. Mixtures withPhysical
b. Chemical & Therapeutimcompatibilities

* colourless bottles required for dispensin@aper envelope (white), butter paped
white paper required falispensing.

Scheme of PracticalExamination:

Sessionals Annual
Synopsis 05 15
Major Experiment 10 25
Minor Experiment 03 15
Viva 02 15
Max Marks 20 70
Duration 03hrs O4hrs

Note : Total sessional marks is 30 (20 fwactical sessional plus 10 maris
regularity, promptness, viva-voce and recordintenance).
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1.3 MEDICINAL BIOCHEMISTRY (THEORY)
Theory : 3 Hrs. /Week

1. Scope of the Subject:Applied biochemistry deals with complete undendiag of

chemistry deals with the study of chemical aspeftsuman life in health andlness
and the application of chemical laboratory methtmsliagnosis, control ofreatment,
and prevention ofliseases.

2. Objectives of the Subjec{Know, do, appreciate)

The objective of the present course is providingchemical facts and therinciples

to the students of pharmacy. Upon completion ofdhigiect student shall be able-to

a. understand the catalytic activity of eneg and importance of isoenzymes
diagnosis ofliseases;

b. know the metabolic process of biomolesuin health and illnesgnetabolic
disorders);

c. understand the genetic organization ommalian genome; proteisynthesis;
replication; mutation and repainechanism;

d. know the biochemical principles of orgéunction tests of kidney, liveand
endocrine glandand

e. do the qualitative analysis and determinabbbiomolecules in the bodjuids.

Text books (Theory)

a. Harpers review of biochemistryMartin

b. Text book of biochemistry B.Satyanarayana

c. Text book of clinical chemistry- Alex kaplan &erve L.Szabo

Reference bookqTheory)

a. Principles of biochemistry LEehninger
b. Text book of biochemistry Ramarao

c. Practical Biochemistry-David .Plummer.
d. PracticalBiochemistry-Pattabhiraman.

3. Lecture wiseprogramme:
Topics

1 Introduction to biochemistry: Cell and its biochemical organizatiotransport
process across the cell membranes. Energy riclpeonas; ATP, CyclicAMP
and their biologicakignificance.

2 Enzymes Definition; Nomenclature; IUB classification; Rac affectingenzyme
activity; Enzyme action; enzyme inhibition. Isoen®ss and their therapeutand
diagnostic applications; Coenzymes and theichemical role anddeficiency
diseases.

3 Carbohydrate metabolism Glycolysis, Citric acid cycle (TCA cycle iMP
shunt, Glycogenolysis, gluconeogenesis, glycogsnebletabolic disordersof
carbohydrate metabolism (diabetes mellitus ahgcogen storagediseases);
Glucose, Galactose tolerance test and their sggmfe; hormonal regulatioof

carbohydratemetabolism.
RINCIPAL,
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Lipid metabolism: Oxidation of saturated [foxidation); Ketogenesisand

ketolysis; biosynthesis of fatty acids, lipids; al@blism of cholesterolHormonal

regulation of lipid metabolism. Defective methbm of lipids (Atheroslerosis,

fatty liver, hypercholesterolmiea).

Biological oxidation: Coenzyme system involved in Biologicalxidation.

Electron transport chain (its mechanism anergy capture; regulatioand

inhibition); Uncouplers of ETC; Oxidativphosphorylation;

Protein and amino acid metabolism: protein turn over; nitrogerbalance;

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

Urea cycle and its metabolic disorders; productiaf bile pigments;

hyperbilirubinemia, porphoria, jaundice. Metabdlisorder of Aminaacids.

Nucleic acid metabolism: Metabolism of purine and pyrimidinaucleotides;

Protein synthesis; Genetic code; inhibition mbtein synthesis; mutatioand

repair mechanism; DNA replication (semiconsemgti/onion peel modelsand

DNA repair mechanism.

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

clinical chemistrylaboratory.

The kidney function tests: Role of kidney; Laboratory tests for normalnction

includes-

a) Urine analysis (macroscopic and physiedamination, quantitativeand
semiquantitativetests.)

b) Test for NPN constituents. (Creatinine /ureaaidace, determination d®lood
and urine creatinine, urea and uaicid)

c) Urine concentrationest

d) Urinary tract calculi(stones)

Liver function tests: Physiological role of liver, metabolic, storagexcretory,

protective, circulatory functions and function ilodd coagulation.

a) Test for hepatic dysfunction-Bile pigmemetabolism.

b) Test for hepatic function test- Serum rbbin, urine bilirubin, andurine
urobilinogen.

c) Dye tests of excretorfunction.

d) Tests based upon abnormalities of seproteins.

Selected enzymeests.

Lipid profile tests: Lipoproteins, composition, functions. Detenation of

serum lipids, total cholesterol, HDL obbsterol, LDL cholesterol and

triglycerides.

Immunochemical techniques for determination of hormone levels apdotein

levels in serum for endocrine diseases and infestiiseases.

Radio immuno assay (RIA) and Enzyme Linked Immuoob8nt Assay(ELISA)
Electrolytes: Body water, compartments, water balan@nd electrolyte
distrubution. Determination of sodium, calciunpotassium, chlorides,
bicarbonates in the bodiuids.
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1.3 MEDICINAL BIOCHEMISTRY (PRACTICAL)

Practical : 3 Hrs./Week

Title of the Experiment:

O©oOoO~NO UL WNPE

21

Qualitative analysis of normal constituentsuohe.*

Qualitative analysis of abnormal constituenftsirine.*

Quantitative estimation of urine sugar by BBoes reagentmethod.**
Quantitative estimation of urine chlorides\lplhard's method.**
Quantitative estimation of urine creatinineJayfe’s method.**
Quantitative estimation of urine calcium bggpitation method.**
Quantitative estimation of serum cholesterplLtbermann Burchard snethod.**
Preparation of Folin Wu filtrate froflood.*

Quantitative estimation of bloaieatinine.**

Quantitative estimation of blood sugar Folin-Wibe method.**
Estimation of SGOT iserum.**

Estimation of SGPT iserum.**

Estimation of Urea iSerum.**

Estimation of Proteins iBerum.**

Determination of serutilirubin**

Determination of Glucose by means@ficoseoxidase.**
Enzymatic hydrolysis of Glycogen/Starch Amylases.**

Study of factors affecting Enzyme activity. (8HTemp.)**
Preparation of standard buffer solutions asghH measurements (atwo)*
Experiment on lipid profileéests**

Determination of sodium,calcium and potassiarmerum.**

** indicate major experiments & * indicate minexperiments

Assignments:
Format of theassignment

1. Minimum & Maximum number gbages.

2. It shall be computer dradopy.

3. Reference(s) shall be included at ¢inel.

4. Name and signature of teeident.

5. Assignment can be a combined presentatiohea¢nd of the academicear.
6. Time allocated for presentation may be 8A2.
Scheme of PracticalExamination:

Sessionals Annual

Synopsis 05 15
Major Experiment 10 25
Minor Experiment 03 15
Viva 02 15
Max Marks 20 70
Duration 03hrs 04hrs

Note : Total sessional marks is 30 (20 fwactical sessional plus 10 maris

regularity, promptness, viva-voce and recordintenance).
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1.4 PHARMACEUTICAL ORGANIC CHEMISTRY (THEORY)

Theory : 3 Hrs. /Week

1. Scope and objectivesThis course is designed to impart a very goodnkadge about

a.

b.
C.

IUPAC/Common system of nomenclatutg simple organic compounds
belonging to different classes of organmmpounds;

Some important physical properties of orgarompounds;

Free radical/ nucleophyllic [alkyl/ acyHryl] /electrophyllic substitution,free
radical/ nucleophyllic / electrophyllic dtidn, elimination, oxidation and
reduction reactions with mechanism, origota of the reaction, ordeof
reactivity, stability oftcompounds;

Some named organic reactions with mechanismd,;

Methods of preparation, test for purity, pimote involved in the assaymportant
medicinal uses of some important orgaccmpounds.

2. Coursematerials:

Text books

a. T.R.Morrison and R. Boyd - Orgargbemistry,

b. Bentley and Driver-Text book of Pharmaceutichémistry
c. lL.L.Finer- Organic chemistry, the fundamentafloemistry
Referencebooks

a. Organic chemistry — J.M.Cram abdl.Cram

b. Organic chemistryBrown

c. Advanced organic chemistry- Jerry Maridlijey

d. Organic chemistry- Cram and Hammered, Pieadrickson

3. Lecture wise programme:
Topics

1

Structures and Physicatoperties:

a. Polarity of bonds, polarity of moleculesl.P, Inter molecular forces,B.P,
Solubility, non ionic solutes and ionic solutesptpr and aprotic Solventgpn
pairs,

b. Acids and bases, Lowry bronsted and LetWweories

c. Isomerism

Nomenclature of organic compound belongingthte following classedlkanes,

Alkenes, Dienes, Alkynes, Alcohols, Aldebgd Ketones, AmidesAmines,

Phenols, Alkyl Halides, Carboxylic Acid, Eder Acid Chlorides And

Cycloalkanes.

Free radicals chain reactions of alkane : Meidna, relative reactivity anstability

Alicyclic compounds : Preparations of cychitkanes, Bayer strain theosnd

orbital picture of anglestrain.

Nuclophilic aliphatic substitution mechanismtucleophiles and leavingroups,

kinetics of second and first order reactiomechanism and kinetics N,

reactions. Stereochemistry and steric hindramoée of solvents, phasgansfer

catalysis, mechanism and kinetics of SN1 reactimtereochemistrycarbocation
and their stability, rearrangement of carbocatimie of solvents in SNIeaction,
lon dipole bonds, SN2 versus SN1 solvolysescleophilic assistance bthe

solvents. -
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Dehydro halogenation of alkyl halides: leBmination, kinetics, E2 andEl
mechanism, elimination via carbocation, evidenceH8 mechanism, absenod
rearrangement isotope effect, absence hydrogenaegeh the elemeneffect,
orientation and reactivity, E2 versus Eglimination versussubstitution,
dehydration of alcohol, ease of dehydrati acid -catalysis,reversibility,
orientation.

Electrophillic and free radicals additioReactions atcarboncarbon, double

bond, electrophile, hydrogenation, heat of hydragjem and stability oflkenes,
markownikoff rule, addition of hydrogen halides,ddtbn of hydrogenbromides,
peroxide effect, electrophillic addition, mechanisnearrangement, absencd
hydrogen exchange, orientation and reactivitydittah of halogen,mechanism,
halohydin formation, mechanism of free radicalsithd mechanism operoxide
initiated addition of hydrogen bromide, orientatioh free addition, addition®f
carbene to alkene, cyclo additiogactions.

Carbon-carbon double bond as substitueriree radical halogenationsf

alkenes, comparision of free radical substitutiith free radical additionfree
radical substitution in alkenes, orientation arattiity, allylic rearrangements.

Theory of resonance: Allyl radical as esanance hybrid, stabilityprbital
picture, resonance stabilisation of allyl radicdigper conjugation, allyl catioas
a resonance hybrid, nucleophyllic substitution liglia substrate, SNIeactivity,
allylic rearrangement, resonance stabilisatidnaltyl cation, hyperconjugation,
nucleophilic substitution in allylic substrat&§N2 nucleophilic substituionn
vinylic substrate, vinylic cation, stabilityf aconjugated dienes, resonanoe
alkenes, hyper conjugation, ease of formation ofjlagated dienes, orientatioof
elimination, electrophilic addition to conjugatédenes,1,4- addition, 1,2-versus
1,4-addition, rate versus equilibrium, oriertat and reactivity of freeadical
addition to conjugatedienes.

Elecrophilic aromatic substitution: Effect afbstituent groups, determinatioof
orientation, determination of relative rewsityi, classification ofsubstituent
group, mechanism of nitration, sulphomati halogenation, friedelcraft
alkylation, friedel craft acylation, reactivity andrientation, activatingand
deactivating O,P,M directing groups, electrmiease via resonance, effext
halogen on electrophilic aromatic substitution ilkyh benzene, sidechain
halogination of alkyl benzene, resonance stabibmadf benzylradical.

Nucleophilic addition reaction: Mechanjsnonisation of carboxylicacids,
acidity constants, acidity of acids, struetuof carboxylate ions, effecdf
substituent on acidity, nucleophilic acyl subdtdn reaction, conversion afcid
to acid chloride, esters, amide and anhydride. Rbleaboxyl groupcomparison
of alkyl nucleophilic substitution with acyl nucleglilic substitution.
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1.4
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Mechanism of aldol condensation, claissandensation, cannizzaroeaction,
crossed aldol condensation, crossed cannizzeaation, benzoircondensation,
perkin condensation. Knoevenagel, Reformatstgaction, Wittig reaction,
Michael addition.

Hoffman rearrangement: Migration #ébectron deficient nitrogenSandmeyer’s
reaction, basicity of amines, diazotisation and ptiog, acidity of phenols,
Williamson synthesis, Fries rearrangement, Kolbactien, Reimertieman’s
reactions.

Nucleophilic aromatic substitution: Bimaoular displacementmechanisms,
orientation, comparison of aliphatic nucleitip substitution with thatof
aromatic.

Oxidation reductiorreaction.

Study of the following official compounds- peegtion, test for purity, assand
medicinal uses of Chlorbutol, Dimercaprol, &gyl trinitrate, UreaEthylene
diamine dihyrate, Vanillin, Paraldehyde, Ethylecidoride, Lactic acid,Tartaric
acid, citric acid, salicylic acid, aspirin, methgalicylate, ethyl benzoatdenzyl
benzoate, dimethyl pthalate, sodium lauryl pkate, saccharinsodium,
mephensin.

PHARMACEUTICAL ORGANIC CHEMISTRY (PRACTICAL)

Practical : 3 Hrs./Week

Introduction to the various laboratory techniques through demonstration
involving synthesis of the following compoundgqat least 8 compounds tde
synthesised):

©ONoOGOAWNE

©

10.
11.
12.
13.
14.

Acetanilde / aspirifAcetylation)

Benzanilide / Phenyl benzogt&enzoylation)

P-bromo acetanilide / 2,4,6 — tribromo anil{(Beomination)

Dibenzylidene acetorf€ondensation)

1-Phenylazo-2-napthol (Diazotisation amdipling)

Benzoic acid / salicylic acid (Hydrolysis edter)

M-dinitro benzenéNitration)

9, 10 — Antharaquinone (Oxidation of anthrajehpreparation of benzoiacid
from toluene obenzaldehyde

M-phenylene diamine (Reduction of Miglobenzene) / Anilinefrom
nitrobenzene

Benzophenonexime

Nitration of salicylicacid

Preparation of picriacid

Preparation of O-chlorobenzoic acid fr@wvchlorotolune

Preparation of cyclohexanone frayclohexanol
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Identification of organic compounds belongingto the following classes by

Systematic qualitative organic analysiacluding preparation

ofderivatives

Phenols, amides, carbohydrates, amines, caiboxgids, aldehyde an#éetones,

Alcohols, esters, hydrocarbons, anilidagrocompounds.

Introduction to the use of stereomodels:

Methane, Ethane, Ethylene, Acetylene, Cis alkemand alkene, inversioaf

configuration.

Scheme of PracticalExamination:

Sessionals Annual
Synopsis 05 15
Major Experiment 10 25
Minor Experiment 03 15
Viva 02 15
Max Marks 20 70
Duration 03hrs O4hrs

Note : Total sessional marks is 30 (20 fwactical sessional plus 10 maris

regularity, promptness, viva-voce and recordintenance).
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1.5 PHARMACEUTICAL INORGANIC CHEMISTRY (THEORY)

Theory : 2 Hrs.

/Week

Scope and objectives:This course mainly deals with fundamentals of
Analytical chemistry and also the study of inorganic pharmiécals regarding
their monographsaand also the course deals with basinowledge of
analysis of various pharmaceuticals.

Upon completion of the course student shall bable to:

a. under stand the principles and proceduresalfysis of drugs and also
regardingthe application of inorganipharmaceuticals;

b. know the analysis of the inorganic pharmacelsi their applicationsand

C. appreciate the importance of inorganic phapuaicals in preventing and
curingthe disease.

Course

materials:

Text books

a. A text book Inorganic medicinal chemistry Byrendra NPandeya

b. A. H. Beckett and J. B. Stanlake’s PractiPddarmaceutical chemistryol-|
& Vol-I

c. Inorganic Pharmaceutical Chemistry IlI-EditiBnGunduRao

Referencebooks

a. Inorganic Pharmaceutical Chemistry by Anand &

Chetwalb. Pharmaceutical Inorganic chemistry by

Dr.B.G.Nagavi

c. Analytical chemistry principles by John Kennedy
d. 1.P.1985 and 1996, Govt. of India, Ministryhedalth

Lecture wise

programme: Topics

1 Errors: Errors in quantitative analysis, classification efors, concept of
accuracy and precision, treatment of analytical

2 Volumetricanalysis: Principle of volumetric analysis, diffetanethods of
analysis, differentnethods of expressing concentrations of solutiBnsnary and
secondary standards.

3 Acid-baseitrations: Acid-base concepts, relative strendgthads and bases,
law of mass action, common ion effect, ionic pradat water, Henderson-
Hasselbalch equation, buffer solutions, theory odligators, neutralization
curves, choice of indicators, mixed and univernsdigators.

4 Redox titrations: Concepts of oxidation and reduction reactions. Redo
reactions, theory of redox titrations, redox intlica, iodometry, iodimetry,
titrations involving cerric sulphate, potassiumate potassium bromate, titanous
chloride, Potassium permanganate.

-

'\ weak bases
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6  Precipitationtitrations: Introduction, types of precipitatiortréitions, end
point detection.
7  Complexometrictitrations: Introduction, principle, types of titians, end
point detection.
8 Theory ofindicators
9 Gravimetry: Basic concepts, precipitation techngjue-precipitations, post
precipitation, various steps involved in gravimetanalysis, pharmaceutical
applications.
10  Limit tests: Definition, importance, general procedure l[fmit test for
chlorides, sulphates, iron, arsenic, lead and heaatals.
11  Medicinal gases: Preparation and uses of the following oxyganbon
dioxide, Helium, Nitrogen and Nitrous oxide.
Method of preparation, assay, storage conditionsl aises of Inorganic
compounds listed in IP belonging to the followiregegories.
12 Acidifiers: Dilute HCI, Sodium Phosphate, Ammoniwmoride.
13 Antacids: Classifaction, qualities of an ideal aidaside effects, advantages,
combination therapy, acid neutralizing capacitydism bicarbonate, Potassium
citrate, Aluminium hydroxide gel, Dried Aluminiumytiroxide gel, magnesium
hydroxide, Light and Heavy magnesium trisilicatéght and Heavy magnesium
carbonate, Calcium carbonate, Magaldrate and Bisiwartbonate.
14 Cathartics: Magnesium hydroxideMlagnesium sulphate, Magnesium
carbonate, Sodium phosphate.
15 ElectrolytereplenishersElectrolytes used for replacement therapy: sodium
chloride, potassium chloride, calcium chloride caah gluconate.
Electrolytes used in acid-base therapy: Sodiumaseepotassium acetate, sodium
bicarbonate, potassium bicarbonate, sodium citratelium lactate, ammonium
chloride, Electrolyte combination therapy, compousatium chloride solution,
sodium chloride injection and oral rehydration salt

16 Essential Tracelements: Definition, physiological role of Ironpgper, Zinc,

Chromium, Manganese, Molybdenum, Selenium, Sulghdriodine.

17 Antimicrobials: Hydrogen peroxide, Potassium pergarate, Chlorinated

Lime, lodine, Boric acid, Silver nitrate, SeleniBulphide.

18 Pharmaceuticalids: Sodium bisulphate, sodium metabisulphite,tbeite,

magnesium stearate, zinc stearate, aluminium sephabdium carboxy

methycellulose, purified water, water for injectiand sterile water for injection.

19 DentalProducts:

Anti-caries agents: Role of Fluorides as anti-caagents, Sodium Fluoride.

Dentifrices: Calcium carbonate, dibasic calciumggtate, Zinc chloride.

20 Miscellaneousompounds

Sclerosing agents: Hypertonic saline, Sodium teééeyl suphate.

Expectorants: Potassium citrate and Potassiumeodid

Sedative: Potassium bromide.

Antidotes: Sodium nitrite, Sodium thiosulphate &ithrcoal

Respiratory stimulant: Ammonium carbonate.

21 Radio Pharmaceuticals: Introduction, measurement of eadiaity, clinical
applications and dosage, hazards and precautions.
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1.5 PHARMACEUTICAL INORGANIC CHEMISTRY

Practical : 3 Hrs./Week

1. Limit test (6 exercises)

~P Q0o

Limit test forchlorides

Limit test forsulphates

Limit test foriron

Limit test for heavynetals

Limit test forarsenic

Modified limit tests for chlorides amgliphates

2. Assays (1@xercises)

TS Teo0 oy

Ammonium chloride- Acid-bagération

Ferrous sulphate&Cerimetry

Copper sulpahtdedometry
CalcilugluconateComplexometry

Hydrogen peroxide Rermanganometry

Sodium benzoate — Nonaquediigation

Sodium chloride — Modified volhardmeethod
Assay of KI — KIQ@ titration

Gravimetric estimation of barium as barisoiphate

Sodium antimony gluconate or antimony potasstartarate

3. Estimation of mixture (Any two exercises)

a.

Sodium hydroxide and sodiucarbonate

b. Boric acid andorax

C.

Oxalic acid and sodiummxalate

4. Test for identity (Any three exercises)

a

b.
C.
d.

Sodiumbicorbonate
Bariumsulphate
Ferroussulphate
Potassiunthloride

(PRACTICAL )
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5. Test for purity (Any two exercises)

a. Swelling power ifBentonite

b. Acid neutralising capacity in aluminium hydrde gel
c. Ammonium salts in potastum

d. Adsorption power heawaolin
e

Presence of lodatesHKh

6. Preparations (Any twoexercises)

a. Boricacids
b. Potashalum
c. Calciumlactate

d. Magnesiunsuphate

Scheme of Practical Examination:

30

Sessionals Annual
Synopsis 05 15
Major Experiment 10 25
Minor Experiment1&2 | 03 15
Viva 02 15
Max Marks 20 70
Duration 03hrs O4hrs

Note : Total sessional marks is 30 (20 for prattgessional plus 10 marks fiergularity,
promptness, viva-voce and recaordintenance).
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1.6 REMEDIAL MATHEMATICS/BIOLOGY (THEORY)

Theory : 3 Hrs. /Week

REMEDIAL MATHEMATICS :

1. Scope and objectivesThis is an introductory course in mathemati¢fis subjects
deals with the introduction to matricedeterminants, trigonometryanalytical
geometry, differential calculus, integraklaulus, differential equations,laplace
transform.

2. Upon completion of the course the student shdle able to :—
a. Know Trignometry, Analytical geometrylatrices, Determinant,Integration,
Differential equation, Laplace transform and tlzplications;
b. solve the problems of different types by gp@ theory;and
c. appreciate the important applications of reatatics inpharmacy.

3. Coursematerials:

Text books
a. Differential calculus Bghantinarayan
b. Text book of Mathematics for second year pnesersity byProf.B.M.Sreenivas

Referencebooks

a. Integral calculus Bghanthinarayan

b. Engineering mathematics B§.S.Grewal
c. Trigonometry Part-l ByS.L.Loney

4. Lecture wise programme:

Topics

1 Algebra : DeterminantsMatrices

2 Trigonometry : Sides and angles of a triangle, solutiorrizingles

3 Analytical Geometry :Points, Straight line, circlggarabola

4 Differential calculus: Limit of a function, Differential calculus,
Differentiation of a sum, Product, Quotient Compssi Parametric,
exponential, trigonometric and Logarithmic functionSuccessive
differentiation, Leibnitz's theorem, Partial diféartiation, Euler'stheorem
on homogeneous functions of twariables

5 |Integral Calculus: Definite integrals, integration by substitution daby
parts, Properties of definiiategrals.

6 Differential equations: Definition, order, degree, variableeparable,
homogeneous, Linear, heterogeneous, lineaferdiftial equationwith
constant coefficient, simultaneous linear equatbsecondorder.

7 Laplace transform: Definition, Laplace transform ofelementary
functions, Properties of linearity arsthifting.
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BIOLOGY :

1.

Scope and objectivesThis is an introductory course in Biology, whiglvesdetailed
study of natural sources such as plant anihal origin. This subject haseen
introduces to the pharmacy course in ordemmike the student aware drious
naturally occurring drugs and its history, sourcesssification, distribution anthe
characters of the plants and animals. This subjgie®es basic foundationto
Pharmacognosy.

Coursematerials:

Text books
a. Text book of Biology by.B.Gokhale
b. A Text book of Biology by Dr.Thulajappa and.Seetaram.

Referencebooks

a. A Text book of Biology by B.V.Sreenivaddaidu

b. A Text book of Biology by Naidu andurthy

c. Botany for Degree students ByC.Dutta.

d. Outlines of Zoology by M.Ekambaranatha ayyer &ard.Ananthakrishnan.

e. A manual for pharmaceutical biology practical®B.Gokhale an€.K.Kokate.

Lecture wise programme:

Topic
PART — A

01 Introduction

02 General organization of plants andmsusions

03 Plantissues

04 Plant kingdom and itdassification

05 Morphology oplants

06 Root, Stem, Leaf and Ibsodifications

07 Inflorescence and Pollination fidwers

08 Morphology of fruits andeeds

09 Plantphysiology

10 Taxonomy of Leguminosae, umbelliferae, Solaaedeilliaceae,
ZinziberaceaeRubiaceae

11 Study of Fungi, Yeast, Penicillin aBacteria

PART-B
01 Study of Animakell
02 Study animalissues
03 Detailed study dfog
04 Study of Pisces, RaptileAyes
05 Genearal organization ofammals
06 Study of poisonouanimals
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1.6 BIOLOGY (PRACTICAL)

Practical : 3 Hrs./Week

Title:

1. Introduction of biologyexperiments

2. Study of cell wall constituents and aeltlusions
3. Study of Stenmodifications

4. Study of Rootnodifications

5. Study of Leamodifications

6. Identification of Fruits andeeds

7. Preparation of Permanesiides

8. T.S. of Senna, Cassia, Ephed?tadophyllum.
9. Simple plant physiologicaxperiments
10. Identification oinimals
11. Detailed study dfrog
12. Computer basddtorials

Scheme of Practical Examination:

Sessionals Annual
Identification 04 10
Synopsis 04 10
Major Experiment 07 20
Minor Experiment 03 15
Viva 02 15
Max Marks 20 70
Duration 03hrs O4hrs

Note : Total sessional marks is 30 (20 fwactical sessional plus 10 marks
regularity, promptness, viva-voce and recordintenance.
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Second year

2.1 PATHOPHYSIOLOGY (THEORY)

Theory : 3 Hrs. /Week

1.

Scope of the SubjectThis course is designed to impart a thorough kndgéeofthe

relevant aspects of pathology of varioe®nditions with reference tats

pharmacological applications, and understanding hafsic Pathophysiological
mechanisms. Hence it will not only help to stude @yllabus of pathology, buiso

to get baseline knowledge of its application ineotBubject opharmacy.

Objectives of the Subject Upon completion of the subject student shall be ab-
a. describe the etiology and pathogenesis o$eherted diseassates;

b. name the signs and symptoms of the diseaseks;

c. mention the complications of thdeseases.

Text books (Theory)

a. Pathologic basis of disease by- Cotran, KuiRahbins
b. Text book of Pathology- Hard¥lohan

c. Text book of Pathology- Y.MBhinde

Reference bookqTheory)

a. Clinical Pharmacy and Therapeutics; SecontioegiRoger WalkerChurchill
Livingstone publication

Detailed syllabus and lecture wise schedule
Chapter

1 Basic principles of cell injury and Adaptation
a) Causes, Pathogenesis and morphology ofrgaly
b) Abnormalities in lipoproteinaemia, glycogenfiltration and glycogen
infiltration and glycogen infiltration and glycogestoragediseases

2 Inflammation
a) Pathogenesis of acute inflammatiorfChemical mediatorsin
inflammation, Types of chronimflammation
b) Repairs of wounds in the skin, factors inflai@g healing ofvounds

3  Diseases ofmmunity
a) Introduction to Tand Bells
b) MHC proteins or transplantatiantigens
c) Immunetolerance
- Hypersensitivity
Hypersensitivity type I, Il, 1ll, 1V, Biologicalsignificance, Allergy
due to food, chemicals ambtugs
- Autoimmunity
Criteria for autoimmunity, Classifications of airtomune diseasem
man, mechanism of autoimmunity, Transplantation smchunologic
tolerance, allograft rejections, transplantatantigens,mechanism
of rejection ofallograft.
- Acquired immune deficiency syndronaIDS)
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- Amylodosis

Cancer: differences between benign and malignant tsmeétistological
diagnosis of malignancy, invasions and metastapatiterns of spread,
disturbances of growth of cells, classification tomors, general biologwpf
tumors, spread of malignant tumors, etiology antdh@genesis ofancer.

Types of shock, mechanisms, stagesmaagagement
Biological effects afadiation

Environmental and nutritiondiseases

i) Air pollution and smoking- SO2,NO, NO2, a@D

i) Protein calorie malnutrition, vitangn obesity, pathogenesi®of
starvation.

Pathophysiology of commadliseases
Parkinsonism

Schizophrenia

Depression anchania

Hypertension,

Stroke (ischaemic afémorrhage)

Angina, CCF, Atherosclerosis, Myocardiafarction
Diabetegviellitus

Peptic ulcer and inflammatory bowkeases
Cirrhosis and Alcoholic livediseases

. Acute and chronic rendailure

k. Asthma and chronic obstructive airwdigeases

T TSe@TePo0oTy

Infectious diseases

Sexually transmitted disease¢HIV,Syphilis,Gonorrhea), Urinary tract
infections, Pneumonia, Typhoid, Tuberculosigptosy, MalariaDysentery
(bacterial and amoebic ), Hepatitis- infectivepatitis.

Assignments:
Title of the Experiment

O©CoOoO~NOOOTA~WNPE

Chemical Mediators offlammation

DrugHypersensitivity

Cigarette smoking & its ikffects

Biological Effects oRadiation

Etiology and hazards obesity

Complications ofliabetes

Diagnosis otancer

Disorders ofitamins

Methods in Pathology-Laboratory values afickl significance

10 Pathophysiology of Dengue Hemorrhagic FéiziF)

Format of the assignment

ouhkwhE

Minimum & Maximum number gbages.

Reference(s) shall be included até¢hd.

Assignment can be a combined presentatiohea¢md of the academyear
It shall be computer dradopy.

Name and signature of teadent

Time allocated for presentation may be 848.
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2.2 PHARMACEUTICAL MICROBIOLOGY (THEORY)

Theory : 3 Hrs. /Week

1. Scope of the Subject: Microbiology has always been an essential pmment of

pharmacy curriculum. This is because of the relegaof microbiology tgpharmaceutical
sciences and more specifically to pharmaceuticaustry. Pharmaceuticabiotechnology
is the logical extension of pharmaceutical micobdgy, which is expected to chantee
complete drug product scenario in tinéure.
This course deals with the various atspeof microorganisms, itxlassification,
morphology, laboratory cultivation identificatiomé maintenance. Its also discusseéth
sterilization of pharmaceutical products, uipqment, media etc. The courdarther
discusses the immunological preparations, deseats transmission, diagnosispntrol
and immunologicakests.

2. Objectives of the Subject

Upon completion of the subject student shall be ab-

a. know the anatomy, identification, growth fastand sterilization aficroorganisms;
b. know the mode of transmission of diseas@sing microorganism, symptonus
disease, and treatmeaspect;

do estimation of RNA and DNA and there by tifging the source;

do cultivation and identification of the miorganisms in the laboratory

do identification of diseases by performing thiagnostic testsnd

appreciate the behavior of motility and bebead characteristics ahicroorganisms.

~® a0

Text books (Theory)

a. Vanitha Kale and Kishor Bhusar+  Applied Microbiology [ 1 Himalaya
Publishing
houseMumbai.
b.dMary Louis Turgeon- Immunology and Serology in Laboratoiedicines ]
2n
edition, 1996 Mosby- Year book inc St. Louis Misgs063146.
c. Harsh Mohan; Text book ofPathology | 3" edition, 1998, B-3 Ansari road
Daryaganj N.Delhi.

Reference bookqgTheory)

a. Prescot L.M., Jarley G.P Klein D-Aicrobiology(] 2" edition Mc Graw
Hill

Companyinc
b. RawlinsE.A.[ 1Bentley’'sText Book ofPharmaceutids! B ailliere Tindals24
-28

London1988
C. Forbisher - Fundamentals ofMicrobiologyl 1 Philidelphia W.B.
Saunders.
d. Prescott L.M. Jarley G.P., Klein.D.A- Microbiology.[ | 2" editon WMC
Brown

Publishers, Oxford1993
e. War Roitt, Jonathan Brostoff, David matelmmunolg "d edition 1996, .

f.
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3. Detailed syllabus and lecture wise schedule
Title of the topic

1

2

10

Introduction to the science of microbiologylajor divisions ofmicrobial
world and Relationship amortgem.

Different methods of classification of nobes and study ofBacteria,
Fungi, virus, RickettsiaeSpirochetes.

Nutritional requirements, growth andltigation of bacteria andvirus.
Study of different important media required foetgrowth of aerobiand
anaerobic bacteria & fungi. Differentianedia, enriched mediand
selective media, maintenance of laltures.

Different methods used in isolation ancenitfication of bacteriawith
emphasis to different staining techniquasd biochemical reactions.
Counting of bacteria -Total and Viable countiteghniques.

Detailed study of different methods of steation including theirmerits
and demerits. Sterilization methods fol @harmaceutical products.
Detailed study of sterility testing of differenhgrmaceutical preparations
Brief information onValidation.

Disinfectants- Study of disinfectants, aaptics, fungicidal and virucidal
agents factors affecting their activatioand mechanism ofaction.
Evaluation of bactericidal, bacteristatic, ,uaidal activities, evaluatiomf
preservatives in pharmaceutigaleparations.

Immunology- Immunity, Definition, Clafisation, General principle®f
natural immunity, Phagocytosis, acquired immuniggtive and passive .)
Antigens, chemical nature of antigergtructure and formationof
Antibodies,  Antigen-Antibody  reactions. Bactériaexotoxins and
endotoxins. Significance of toxoids in active imniyn Immunization
programme, and importance of boostese.

Diagnostic tests : Schick’s Test, Elisa,t®¥gestern Blot test, SoutheBilot
PCR Widal, QBC, Mantaux Peripheral smear. Studsnalarial parasite.
Microbial culture sensitivity Testing: Inpeetation of results Principles
and methods of different microbiological assagscrobiological assayf
Penicillin, Streptomycin  and vitamin,Band B> Standardisationof
vaccines andera.

Study of infectious diseases: Typhoid, drablosis, Malaria,Cholera,
Hepatitis, Meningitis, Syphilis & Gonorrhea ahidV.

2.2 PHARMACEUTICAL MICROBIOLOGY (PRACTICAL)

Practical : 3 Hrs./Week

Title of the Experiment:

~No oo~ wWwDNPRE

Study of apparatus used in experimentatrobiology*.

Sterilisation of glass ware’s. Preparationnoédia andsterilisation.*
Staining techniques — Simple staining ; Gmastaining ; Negativstaining**
Study of motilitycharacters*.

Enumeration of micro-organisms (Total aridble)*

Study of the methods of isolation of pardture.*

Bio chemical testing for the identification mfcro*-organisms.
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8 Cultural sensitivity testing for sonmeicro-organisms.*

9 Sterility testing for powders atiduids.*

10 Determination of minimum inhibitorgoncentration.*

11 Microbiological assay of antibiotics by cuptplanethod.*

12 Microbiological assay of vitamins by Turbidane method**

13 Determination oORWC.**

14 Diagnostic tests for some common diseases, Witkarial parasite.**

* Indicate minor experiment & ** indicate maj@xperiment

Assignments:

1 Visit to some pathological Iladkmries & study the activitiesand
equipment/instruments used and reportingsémae.

2. Visit to milk dairies (Pasturization)nda microbial laboratories(othesterization
methods) & study the activities and equipmestfuments used and reportintige
same.

3. Libraryassignments
a. Report of recent microbial techniques ted in diagnosing someommon

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

Format of the assignment:

Minimum & Maximum number gbages.

It shall be computer dragopy.

Reference(s) shall be included at ¢inel.

Name and signature of teeident.

Assignment can be a combined presentatiohea¢mnd of the academyear.
Time allocated for presentation may be 8AiR.

oghkwbRE

Scheme of PracticalExamination:

Sessionals Annual
Synopsis 05 15
Major Experiment 10 25
Minor Experiment 03 15
Viva 02 15
Max Marks 20 70
Duration 03hrs 04hrs

Note : Total sessional marks is 30 (20 for prattgessional plus 10 marks i@gularity,
promptness, viva-voce and recardintenance).

RINCIPAL,

Bangaiore-560 090

Mallige College of Pharmacy



39

2.3 PHARMACOGNOSY & PHYTOPHARMACEUTICALS (THEORY)
Theory : 3 Hrs. /Week

1. Scope and objectives: This subject has been introduced for the pharmaysein
order to make the student aware of medicins¢s of various naturallpccurring
drugs its history, sources, distribution, method ooftivation, active constituents,
medicinal uses, identification tests, preservatogthods, substitutes aadulterants.

2. Upon completion of the course student shall bable to:
a. under stand the basic principles of cation, collection and storage ofude
drugs;
b. know the source, active constituents and aobesude drugsand
c. appreciate the applications of primary andsdary metabolites of tha@ant.

3. Coursematerials:

Text books
a. Pharmacognosy by G.E. Treas&\&C.Evans.
b. Pharmacognosy by C.K.Kokate,GokhaleA& .Purohit.

Referencebooks

a. Pharmacognosy by Bra&fyler.E.

b. Pharmacognosy By.E.Wallis.

c. Pharmacognosy by C.S. ShalQadery.
d. Pharmacognosy by M.Ayengar.

4. Lecture wiseprogramme:

Topics
Introduction.
Definition, history and scope Bharmacognosy.
Classification of crudérugs.
Cultivation, collection, processing and age of crudalrugs.
Detailed method of cultivation of crudeugs.
Study of cell wall constituents and aeltlusions.
Microscopical and powder Microscopical stufycrudedrugs.
Study of naturgbesticides.
Detailed study of various celbnstituents.
10 Carbohydrates and relageducts.
11 Detailed study carbohydrates containing sldg drugs)
12 Definition sources, method extraction, chemisindmethod

of analysis ofipids.

13 Detailed study dfils.
14  Definition, classification, chemistry andtimed of analysis oprotein.
15 Study of plants fibers used in surgical siregs and relategroducts.
16 Different methods of adulteration of crudheigs.

O©CoO~NOOOITDAWNPRE
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(PRACTICAL)

Practical : 3 Hrs./Week

General Requirements: Laboratory Napkin, Observation Book 150 pagesoZaush,
Needle, Blade, Matchox.

List of experiments:

©CoOo~NOOUThWNPE

Introduction of Pharmacognosy laboratory argeriments.

Study of cell wall constituents and deltlusions.

Macro, powder and microscopic
Macro, powder and microscopic
Macro, powder and microscopic
Macro, powder and microscopic
Macro, powder and microscopic
Macro, powder and microscopic
Macro, powder and microscopic
Macro, powder and microscopic
Macro, powder and microscopic
Macro, powder and microscopic
Macro, powder and microscopic
Macro, powder and microscopic
Macro, powder and microscopic
Macro, powder and microscopic
Macro, powder and microscopic
Determination of lodingalue.

Determination of Saponification value and unsefable matter.

Determination of estaalue.
Determination of Acidialue.
Chemical tests fohcacia.
Chemical tests fofragacanth.
Chemical tests fohgar.
Chemical tests fdgtarch.

Chemical tests for Lipids.(castor oil,sesamesbiark liver oil,beesvax)

Chemical tests fdielatin.

Scheme of PracticalExamination:

studyDattura.
studySenna.
studyGafssia.cinnamon.
studyGafnchona.
studyEpihedra.
study(nafassia.

studyGddve

studyFeinnel.
studyGafriander.

studyIsapgol.
study of Nuomica.
studyRauwolfia.
studyLaduorice.
studyGihger.

studyPafdophyllum.

Sessionals

Annual

Identification 04

10

Synopsis 04

10

Major Experiment 07

20

Minor Experiment 03

15

Viva 02

15

Max Marks 20

70

Duration 03hrs

O4hrs

Note : Total sessional marks is 30 (20 for pratteessional plus 10 marks i@gularity,
promptness, viva-voce and recardiintenance.
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2.4 PHARMACOLOGY - | (THEORY)

Theory : 3 Hrs. /Week

1.

Scope of the SubjectThis subject will provide an opportunity for theidént tolearn
about the drug with regard to classification, pmacodynamic angharmacokinetic
aspects, adverse effects, uses, dose, routeadministration, precautions,
contraindications and interaction with other drugsthis subject, apart frorgeneral
pharmacology, drugs acting on autonomic nesveystem, cardiovasculaystem,
central nervous system, blood and blood fogmagents and renal system wile
taught. In addition to theoretical knowledge, tlasib practical knowledge relevatd
therapeutics will bémparted.

Objectives of the Subject Upon completion of the subject student shall bee &bl
(Know, do, appreciate}

a. understand the pharmacological aspewftsdrugs falling under theabove
mentionedchapters;

handle and carry out the anineadperiments;

c. appreciate the importance of pharmacology esils a basis of therapeutiesid
d. correlate and apply the knowleddperapeutically.

=3

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

a. Tripathi, K. D. Essentials of medicalaphacology. ¥ Ed, 1999.Publisher:
JaypeeDelhi.

b. Satoskar, R.S. and Bhadarkar, S.D. Pharmagadng pharmacotherapeutics6™
edition (single volume), 1999. Publisher: Populubai.

c. Rang, H.P. & Dale, M.M. Pharmacology‘.h édition, 1999. PublisherChurchill
Living stone.

Reference books (TheoryfAuthor, Title, Edition, Publication Placeéublisher,

PublicationYear)

a. Goodman Gilman, A., Rall, T.W., Nies,l.8. and Taylor, P. Goodmaand
Gilman's The pharmacological Basis of therapeut@® Ed, 1996. PublisheMc
Graw Hill, Pergamorpress.

b. Craig, C.R.&Stitzel, R.E. Modern Pharmacolodpatest edition. Publisherittle
Brown.Co

c. Katzung, B.G. Basic and clinical phacology. Latest editionPublisher:
Prentice Hall|nt.

d. Shargel and Leon. Applied Biopharmacsutand pharmacokineticsLatest
edition. Publisher: Prentice Hallondon.

Text books (Practical):
Kulkarni, S. K. and Dandia, P. C. Hand book of expental pharmacologylLatest
edition, Publisher: VallatDelhi.

Reference bookqPractical)
a. Macleod, L.J. Pharmacological experimentdantect preparations. Latesdition,

Publisher: Churchillivingstone.
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b. Macleod, L.J. Pharmacological experimems isolated preparationd.atest
edition, Publisher: Churchilivingstone.

Ghosh, M.N. Fundamentals of experimenpharmacology. Latesedition,
Publisher: Scientific book agenciplkata.

lan

Kitchen. Textbook of in vitrorgatical pharmacology. Latestdition,

Publisher: Black welBcientific.

3. Detailed syllabus and lecture wise schedute
Title of the topic

1.

General Pharmacology

Introduction, definitions and scopepdfarmacology

Routes of administration dfugs

Pharmacokinetics (absorption, distribution tabelism andexcretion)
Pharmacodynamics

Factors modifying drugffects

Drug toxicity - Acute, sub- acute and chroboxicity.
Pre-clinicalevaluations

Druginteractions

Note The term Pharmacology used here refers to tassidication, mechanisrof
action, pharmacokinetics, pharmacodynamics, adveafects, contraindications,
Therapeutic uses, interactions and dose and rdwdrinistration.

Pharmacology of drugs acting onANS

a)
b)
€)
d)
€)

)

Adrenergic and antiadrenergilcugs
Cholinergic and anticholinergidrugs
Neuromusculablockers

Mydriactics andniotics

Drugs used in myastherigavis
Drugs used ifParkinsonism

Pharmacology of drugs acting on cardiovasculasystem

a)
b)
c)
d)
€)

Antihypertensives

Anti-anginaldrugs

Anti-arrhythmicdrugs

Drugs used for therapy of Congestive Héailure
Drugs used fdnyperlipidaemias
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Pharmacology of drugs acting on Central NervousSystem
a) Generabnesthetics

b) Sedatives ankdypnotics

c) Anticonvulsants

d) Analgesic and anti-inflammatorygents

e) Psychotropicdrugs

f) Alcohol and methyhlcohol

g) CNS stimulants and cogniti@nhancers

h) Pharmacology of locanaesthetics

Pharmacology of Drugs acting on Respiratorytract
a) Bronchodilators

b) Mucolytics

c) Expectorants

d) Antitussives

e) NasalDecongestants

Pharmacology of Hormones and Hormoneantagonists

a) Thyroid and Antithyroiddrugs

b) Insulin, Insulin analogues and oral hypoglycemgents
c) Sex hormones and om@bntraceptives

d) Oxytocin and other stimulants arelaxants

Pharmacology of autocoids and theirantagonists
a) Histamines andntihistaminics

b) 5-Hydroxytryptamine and i@ntagonists
c) Lipid derived autocoids and platelet activatiagtor
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2.5 COMMUNITY PHARMACY (THEORY)

Theory : 2 Hrs. /Week

1. Scope In the changing scenario of pharmacy practicéngia, CommunityPharmacists
are expected to offer various pharmaceutical careices. In order to meet thdemand,
students will be learning various skills such aspdnsing of drugs, responding rranor
ailments by providing suitable safe medicatiqratient counselling, healtBcreening
services for improved patient care in the commusgyup.

2. Objectives: Upon completion of the course, the student shaklde to—

a. know pharmaceutical caservices;

b. know the business and professional m&actmanagement skills iicommunity
pharmacies;

c. do patient counselling & provide health sciag services to public inommunity
pharmacy;

d. respond to minor ailments and provide appedprnedication;

e. show empathy and sympathy to patieatsj

f. appreciate the concept of Rational dthgrapy.

Text Books:

a. Health Education and Community Pharmacy\NGy.Parmar.
b. WHO consultative grougeport.

c. Drug store & Business management by Mohammie& Ayoti.

Referencebooks:
a. Handbook of pharmacy — health care.Edt. Raldttarman. The Pharmaceutigadess.

b. Comprehensive Pharmacy Review — Edt. L&bargel. Lippincott Williams&
Wilkins.

Specialrequirements:

1. Either the college is having model commurpharmacy (meeting the schedude
requirement) or sign MoU with at lea4t5 community pharmacies nearby ttee
college for training the students on dispensing emghsellingactivities.

2. Special equipments like B.P apparatus, Glutemd®eak flow meter, andpparatus
for cholesterolestimation.

3. Scheme of evaluation (8Marks)
1. Synopsis 10
2. Major Experiment 30
(Counselling of patients with specific diseas— emphasis should be given
Counselling introduction, content, process aodclusion)

3. Minor Experiment(Ability to measure B.P/ CBG&ung function) 15

4. Prescription Analysis (Analyzing the prestdps for probable drug interacticand
ability to tell the management) 15

5. Viva — Voce 10
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4. Lecture wise programme:

Topics

1

2

10

11

12

13

Definition, scope, of communitypharmacy
Roles and responsibilities of Communitypharmacist

Community Pharmacy Management

a) Selection of site, Space layout, atebign

b) Staff, Materials- codingstocking

c) Legalrequirements

d) Maintenance of variougisters

e) Use of Computers: Business and health carensofts

Prescriptions — parts of prescription, legality & identificatioaf medicationrelated
problems like drugnteractions.

Inventory control in community pharmacy
Definition, various methods of Inventoigontrol
ABC, VED, EOQ, Lead time, safetystock

Pharmaceutical care
Definition and Principles of Pharmaceuticzdre.

Patientcounselling
Definition, outcomes, various stages, barriersat8gies to overcombarriers
Patient information leaflets- content, design, &dats, advisoryabels

Patient medicationadherence
Definition, Factors affecting medication adherenw#e of pharmacist
in improving theadherence.

Health screeningservices

Definition, importance, methods facreening
Blood pressure/ blood sugar/ lufgction
and Cholesterotesting

OTC Medication- Definition, OTC medication lig¢ & Counselling

Health Education

WHO Definition of health, and health promotion, €dor children, pregnant &reast
feeding women, and geriatrgatients.

Commonly occurring Communicable Diseases, causaients,

Clinical presentations and prevention of comitable diseases Fuberculosis,
Hepatitis, Typhoid, Amoebiasis, Malariagprosy,

Syphilis, Gonorrhea andiDS

Balance diet, and treatment & prevention of deficiedisorders

Family planning — role opharmacist

Responding to symptoms of minoailments

Relevant pathophysiology, common drug therépy

Pain, Gl disturbances (Nausea, Vomiting, Dyspepdiarrhea, constipationRyrexia,
Opthalmic symptoms, wornmigfestations.

Essential Drugs concept and Rational Drud herapy
Role of community pharmacist

Code of ethics for communitypharmacists

RINCIPAL,

Mallige College of Pharmacy
Bangaiore-560 090




46

2.6 PHARMACOTHERAPEUTICS - 1| (THEORY)

Theory : 3 Hrs. /Week

1. Scope of the SubjectThis course is designed to impart knowledge antlsskecessary
for contribution to quality use of medicines. Chapt dealt cover brieflpathophysiology
and mostly therapeutics of various diseases. Thlisemable the student to understatite
pathophysiology of common diseases and tim@nagement.

2. Objectives: At completion of this subject it is expectelatt students will be ableo

understand-

a. the pathophysiology of selected disease statdthe rationale for drutperapy;

b. the therapeutic approach to management oé thissases;

c. the controversies in draberapy;

d. the importance of preparation of individuadisherapeutic plans based on diagnpsis

e. needs to identify the patient-specific par@mse relevant in initiating drutherapy,
and monitoring therapy (including alternativesneicourse of clinical anthboratory
indices of therapeutic response and adveféects);

f. describe the pathophysiology of selected disestates and explain the ration&be
drugtherapy;

g. summarise the therapeutic approach toagmment of these diseasexluding
reference to the latest availaldeidence;

h. discuss the controversies in dthgrapy;

i. discuss the preparation of individualisedréipeutic plans based on diagnossd

j. identify the patient-specific parameterslevant in initiating drug therapyand
monitoring therapy (including alternatives, éroourse of clinical andaboratory
indices of therapeutic response and adveffects).

Text Books

a. Clinical Pharmacy and Therapeutics - Roger &vaker, Churchill Livingstone
publication.

b. Pharmacotherapy: A Pathophysiologic approadbseph T. Dipiro et al. Appleto&
Lange.

ReferenceBooks

a. Pathologic basis of disease - Robins SL, \aBn8erspublication.

b. Pathology and therapeutics for Pharmacist8asis for Clinical Pharmacy Practice
Green and Harris, Chapman and Halblication.

c. Clinical Pharmacy and Therapeutics -cEfi. Herfindal, Williams andwilkins
Publication.

d. Applied Therapeutics:The clinical Use of Drugkyd Young andKoda-Kimble MA

e. Avery's Drug Treatment, 4th Edn, 1997, AdigetnationalLimited.

f. Relevant review articles from recent medi@atl pharmaceuticditerature.
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3. Detailed syllabus and lecture wise schedule

Etiopathogenesis and pharmacotherapy of skases associatedvith following
systems/diseases

Title of the topic

1 Cardiovascular system: Hypertension, Congestive cardia®ilure,
Angina Pectoris, Myocardial infarction, , Hyperlilpiemias,
Electrophysiology of heart andirrhythmias

2 Respiratory system :Introduction to Pulmonary function tegisthma,
Chronic obstructive airways disease, Drug inducgdnpnary diseases
Endocrine system :Diabetes, Thyroid diseases, Omdntraceptives,
Hormone replacement therap9steoporosis

3 General prescribing guidelinedor
a. Paediatrigatients
b. Geriatricpatients
c. Pregnancy and breasteding

4  Ophthalmology: Glaucoma, Conjunctivitis- viral &acterial

5 Introduction to rational drug use
Definition, Role of pharmacist Essential dregncept Rationaldrug
formulations

2.6 PHARMACOTHERAPEUTICS -1 (PRACTICAL)

Practical : 3 Hrs./Week

Practicals :

Hospital postings in various departments igiesl to complement the lecturdsy
providing practical clinical discussion; attendimgrd rounds; follow up the progreasd
changes made in drug therapy in allottediept#; case presentation updischarge.
Students are required to maintain a record skgapresented and the same shdedd
submitted at the end of the course for evalmatid minimum of 20 cases shoulzk
presented and recorded covering most comdisaases.

Assignments:

Students are required to submit written assignmentghe topics given to thent.opics
allotted should cover recent developments dmug therapy of various diseaseA.
minimum of THREE assignments [1500 - 20@0rds] should be submittedor
evaluation.
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Scheme of PracticalExamination:

48

Minimum & Maximum number gbages.
Reference(s) shall be included at ¢inel.
Assignment can be a combined presentatiohea¢mnd of the academyear.
It shall be computer dradopy.

Name and signature of teeident.
Time allocated for presentation may be 848.

Sessionals Annual
Synopsis 05 15
Major Experiment 10 25
Minor Experiment 03 15
Viva 02 15
Max Marks 20 70
Duration 03hrs O4hrs

Note : Total sessional marks is 30 (20 for pratteessional plus 10 marks f@gularity,
promptness, viva-voce and recaordintenance).
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Third Year

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

Scope of the SubjectThis subject will provide an opportunity for theudent tolearn
about the drug with regard to classificatigpharmacodynamic angharmacokinetic
aspects, adverse effects, uses, dose, route ohethaiion, precautions, contraindicatis
and interaction with other drugs. In this subjedtugs acting on autacoidsgspiratory
system, GIT, immune system and hormones] pharmacology of autocoidand
hormones will be concentrated. In addition, piacology of chemotherapeutiagents,
vitamines, essential minerals and principles afdoogy are also taught. In additidio
theoretical knowledge, the basic practical Wiedge relevant to therapeutics wilk
imparted.

Objectives of the Subject Upon completion ohe subject studentshall be ableto:

a. understand the pharmacological aspects wjsdfalling under the aboveentioned
chapters,

b. carry out the animal experimergsnfidently,

c. appreciate the importance of pharmacology esilgs a basis of therapeutiesd

d. correlate and apply the knowleddrerapeutically.

Text books (Theory)

a. Tripathi, K. D. Essentials of medical apiacology. 4 edition, 1999.Publisher:
JaypeeDelhi.

b. Satoskar, R.S. and Bhadarkar, S.D. Phzology and pharmacotherapeutic]sGth
edition (single volume), 1999. Publisher: Populubai.

c. Rang, H.P. and Dale, M.M. Pharmacologﬁ?. etlition, 1999. PublisherChurchill
Living stone.

Reference bookqTheory)

a. Goodman Gilman, A., Rall, T.W., Nies, A.l.SwdaTaylor, P. Goodman ar@ilman’s
The pharmacological Basis of therapeutich e@lition, 1996. Publisher: MGraw
Hill, Pergamonpress.

b. Craig, C.R. and Stitzel, R.E. Modern Pharmagyl Latest edition. PublisheLittle
Brown andcompany.

c. Katzung, B.G. Basic and clinical pharmacglogatest edition. PublisherPrentice
Hall, International.

d. Gupta, P.K. and Salunkhe, D.K. Modern itobogy. Volume I, Il and lll.Latest
edition. Publisher: B.V. Gupta, Metropolitan Book.Gp) Ltd, NewDelhi.

Text books (Practical)
Kulkarni, S. K. and Dandia, P. C. Hand bowok experimental pharmacology.atest
edition, Publisher: VallaDelhi.

RINCIPAL,

Mallige College of Pharmacy
Bangaiore-560 090




50

Reference books (Practical).
a. Macleod, L.J. Pharmacological experimeats intact preparations. Latestition,

b.

Publisher: Churchillivingstone.

Macleod, L.J. Pharmacological experimentsismlated preparations. Latestlition,
Publisher: Churchillivingstone.

Ghosh, M.N. Fundamentals of experimental pbhaofogy. Latest editionPublisher:
Scientific book agencyKolkata.

lan Kitchen. Textbook of in vitro practicahgrmacology. Latest editiorRublisher:
Black well Scientific.

Detailed syllabus and lecture wisschedule:

Title of the topic

1.

Pharmacology of Drugs acting on Blood and 6bd forming
agents

a) Anticoagulants

b) Thrombolytics and antiplateletgents

c) Haemopoietics and plasmxpanders

Pharmacology of drugs acting on RenaBystem
a) Diuretics
b) Antidiuretics

Chemotherapy

a) Introduction

b) Sulfonamides ando-trimoxazole

c) Penicillins andCephalosporins

d) Tetracyclins an€hloramphenicol

e) Macrolides, Aminoglycosides, PolyeneP&lypeptide
antibiotics

f) Quinolines andrluroquinolines

0) Antifungal antibiotics

h) Antiviral agents

i) Chemotherapy of tuberculosis aleprosy

j) Chemotherapy dflalaria

k) Chemotherapy of protozoal infections (amoebiaGiiardiasis)

[) Pharmacology of Anthelmintidrugs

m) Chemotherapy of canc@Xeoplasms)

Immunopharmacology
Pharmacology of immunosuppressants sinchulants

Principles of Animal toxicology
Acute, sub acute and chrorti@xicity
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The dynamic cell:  The structures andfunctions of the

components of thecell

a) Cell and macromolecules: Cellular clasaiiion, subcellular
organelles, macromolecules, large macromolecatsemblies

b) Chromosome structure: Pro and eukary chromosome
structures, chromatin structure, genome complexibg flow of
geneticinformation.

c) DNA replication: General, bacterial aneukaryotic DNA
replication.

d) The cell cycle: Restriction point, cetlycle regulatorsand
modifiers.

e) Cell signaling: Communication betweeagells and their
environment, ion-channels, signal transductiathways (MAP
kinase, P38 kinase, JNK, Ras aRmd3-kinase pathways,
biosensors.

The Gene: Genome structure andunction:

a) Gene structure: Organization and elucidatiogearfetc code.

b) Gene expression: Expression systems (@nd eukaryotic),
genetic elements that control gene express{oncleosomes,
histones, acetylation, HDACS, DNA binding protéamilies.

c) Transcription and Transcription factorBasic principles of
transcription in pro and eukaryotes. Transwiptfactorsthat
regulate transcription in pro amdikaryotes.

RNA processing: rRNA, tRNA and mRNprocessing.

Protein synthesis: Mechanisms of protein s®i) initiationin
eukaryotes, translation control and post-transtagoeents

Altered gene functions: Mutations, deletions, afigations, LOH,
traslocations, trinucleotide repeats and otheretie abnormalities.
Oncogenes and tumor suppresgenes.

The gene sequencing, mapping and cloning of hunsaasegenes.
Introduction to gene therapy atargeting.

Recombinant DNA technology: principles. Procesggnétransfer
technology) an@pplications

Books:

1

w N

~N o ol b~

Molecular Biology of the Cell by Alberts B.r&/, D., Lewis, J., Raff M., Robert&
and Watson, JD, %edition.
Molecular Cell Biology By Lodish, H., Baltimeyr D., Berk, A et al 5" edition.

Molecular Biology by Turner, PC., McLennanGA Bates, AD and White MRR2™
edition.

Genes VIl by Lewin, B.(2004)

Pharmaceutical Biotechnology, by CrommelinAlxhd Sindelar R1997)
Recombinant DNA by Watson, JD., Gilman, M.akt(1996)
Biopharmaceutical: Biochemistry and Biotedbgy by Walsh, G.(1998)
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3.1 PHARMACOLOGY -1l (PRACTICAL)
Practical : 3 Hrs./Week

List of Experiments:
Study of laboratory animals and their handifagFrogs, b. Mice, c. Rats, Guinea
pigs, e.Rabbits).
2 Study of physiological salt solutions use@xperimentalpharmacology.
3.  Study of laboratory appliances used in grpental pharmacology.
4.  Study of use of anesthetics in labora@nymals.
5 To record the dose response curve of Achgusnlated ileum/rectugsbdominis
musclepreparation.
6. To carry out bioassay of Ach using asetl ileum/rectus abdominisuscle
preparation by interpolatiomethod.
7. To carry out bioassay of Ach usimplated ileum/rectus abdominiguscle
preparation by three poimethod.
8. To record the dose response curve of Histamising isolated guinea -piggum
preparation.
9. Study of agonistic and antagonistic effectslrofgs using isolated guinea -glgum
preparation.
10. To carry out bioassay of Histamine usindaitgnl guinea -pig ileum preparatidoy
interpolation method.
11. To carry out bioassay of Histamine usmgnea-pig ileum preparation liree
point method.
12. To study the routes of administration ofgdrin animals (Rats, Mic&abbits).
13. Study of theory, principle, procedure involvead interpretation of given resulfisr
the following experiments:
a) Analgesic property of drug usiagalgesiometer.
b) Antiinflammatory effect of drugs using rat-pademamethod.
c) Anticonvulsant activity of drugs using ximraal electroshock angbentylene
tetrazolemethods.
d) Antidepressant activity of drugs ngsi pole climbing apparatusand
pentobarbitone induced sleeping timethods.
e) Locomotor activity evaluation of drugs usirgagphotometer ancbtorod.
f) Cardiotonic activity of drugs using isoldtdrog heart and mammalianeart
preparations.

=

Scheme of PracticalExamination:

Sessionals Annual

Identification 02 10
Synopsis 04 10
Major Experiment(Bioassay) 08 30
Minor Experiment (Interpretationf 04 10
given Graph or simulateédxperiment)

Viva 02 10
Max Marks 20 70
Duration 3hrs 4hrs

Note : Total sessional marks is 30 (20 for pratteessional plus 10 marks fieggularity,

promptness, viva-voce and recardintenance). _
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3.2 PHARMACEUTICAL ANALYSIS (THEORY)

Theory : 3 Hrs. /Week

1. Quality Assurance:

a.
b.
C.

d.
e.
f.
g

Introduction, sources of quality variationntol of quality variation.

Concept of statistical qualigontrol.

Validation methods- quality of equipment, dalion of equipment andalidation
of analytical instruments anzhlibration.

GLP, 1SO9000.

Total quality management, quality review aodumentation.

ICH- international conference foarmonization-guidelines.

Regulatorycontrol.

2. Chromatography:
Introduction, history, classification, separati@chniques, choice ohethods.
The following techniqgues be discussed with eveht examples of
pharmaceutical products involving principles apdhiniques of separatioof
drugs fromexcipients.

a.

Column  Chromatography.  Adsorption column chromatography,
Operational technique, frontal analysis aeldtion analysis. Factors
affecting column efficiency, applications and paoti chromatography.
TLC: Introduction, principle, techniques,s Ralue andapplications.

PC: Introduction, principle, types of ager chromatography,
preparation techniques, development technigapplications.
lon-exchange chromatography Introduction, principles, types dbn
exchange synthetic resins, physical progert factors affectingion
exchange, methodology aagplications.

HPLC: Introduction, theory, instrumentation, aadplications.

HPTLC : Introduction, theory, instrumentation, aagplications.

Gas Chromatography Introduction, theory, instrumentation-carrier
gases, types of columns, stationary phasesli@ & GSC. Detectors
Flame ionization detectors, electron capture dete¢hermalconductivity
detector. Typical gas chromatogram, deisasion techniques,
programmed temperature gas chromatograplpplications.
Electrophoresis Principles of separation, equipment for paped gel
electrophoresis, arapplication.

Gel filtration and affinity chromatography: Introduction, technique,
applications.
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3. Electrometric Methods:

Theoretical aspects, instrumentation, integti@h of data/spectra ananalytical
applications be discussed on the followiogics.

a.

Potentiometry: Electrical potential, electrochemical cell, refiece electrodes,
indicator electrodes, measurement of potential piHd construction andavorking
of electrodes, Potentiometric titrations, meihoof detectingend point, Karl
Fischertitration.

Conductometry: Introduction, conductivity cell, conductometrtitrations and
applications.

Polarography: Instrumentation, DME, residual current, wlfiion currentand
limiting current, polarographic wave, llkovic's eafion, Effect of oxygenon
polarographic wave, Polarographic maxima and sigsore andpplications.
Amperometric Titrations: Introduction, types of electrodes used, refereand
indicator electrode, instrumentation, afiton procedure, advantageand
disadvantages of Amperometry over potentiometrparaapplications.

4. Spectroscopy:

Theoretical aspects, instrumentation, elementsitefpretation oflata/spectra
and application of analytical techniques be disedss:

a. Absorption Spectroscopy:

- Theory of electronic, atomic and molecular sgecFundamentalaws
of photometry, Beer-Lambert’'s Law, application aitd deviation,
limitation of Beer law, application of the law ®ngle andmultiple
component analysis, measurement of equilibrium temisand rate
constant by spectroscopy. Spectra of isolatetiromophores,
auxochromes, batho-chromic shift, hypsochrominift,shyperchromic
and hypochromic effect, effect of solveoh absorption spectra,
molecular structure and infraregpectra.

Instrumentation — Photometer, U.V.-Visible spectrophotometer
sources of U.V.-Visible radiations, collimating systems,
monochromators, samples cells and followdegectors-Photocell,

Barrier layer cell, Phototube, Diode array, applaas of U.V.-Visible
spectroscopy in pharmacy and spectrophotomditriations.

- Infrared Spectroscopy. Vibrational transitions, frequency structure
correlations, Infrared absorption bands, Lmsntation—IR spectro-
meter — sources of IR, Collimating systems, monatiators, sample
cells, sample handling in IR spectroscomnd detectors—
Thermocouple, Golay Cells, Thermistor, Boé&ter, Pyroelectric
detector, Applications of IR ipharmacy.
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- Fluorimetric  Analysis: Theory, luminescence, factoraffecting
fluorescence, quenching. Instrumentation, Apploradi fluorescent
indicators, study of pharmaceutically importasampoundsestimated
by fluorimetry.

Flame Photometry: Theory, nebulisation, flame and flamemperature,
interferences, flame spectrometric techniques amdstrumentationand
pharmaceuticabpplications.

Atomic Absorption Spectrometry: Introduction, Theory, typef
electrodes, instrumentation aagplications.

Atomic Emission Spectroscopy Spectroscopic sources, atongmission
spectrometers, photographic and photoeleasdtection.

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

Mass Spectroscopy (Introduction only) — Fragmentation, types odns
produced mass spectrum amgblications.

Polarimetry: (Introduction only) — Introduction to opticalrotatory
dispersion, circular dichroisnpolarimeter.

X-RAY Diffraction: (Introduction only ) — Theory, reciprocalattice
concept, diffraction patterns amlgbplications.

Thermal Analysis: Introduction, instrumentation, applications, ab8C
and DTA.

3.2 PHARMACEUTICAL ANALYSIS (PRACTICAL)

Practical : 3 Hrs./Week

List of Experiments:

1.

2.
3.
4

o

© 0o ~NOo

Separation and identification of Amino Acidg BaperChromatography.
Separation and identification of Sulpha drbgsTLC technique.
Effect of pH and solvent on the UV spectrungisen compound.

Comparison of the UV spectrum of campound with that ofts
derivatives.

Determination of dissociation constant ioflicators usingUV-Visible
spectroscopy.

Conductometric titration of mixture of acidgiwa strongbase.
Potentiometric titration of a acid with acstg base.

Estimation of drugs by Fluorimetrtechnique.

Study of quenching effect fluorimetry.

10 Colourimetric estimation of Supha drugs usiigRBreagent.
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11. Simultaneous estimation of two drugs presemfiven formulation.
12. Assay of Salicylic Acid bgolourimetry.

13. Determination of Chlorides and Sulphat@s Calcium gluconateby
NepheloturbidimetricMethod.

14. Determination of Na/K by Flanféhotometry.

15. Determination of pKa using pieter.

16. Determination of specifiotation.

17. Comparison of the IR spectrum of a compound wiat of itsderivatives.

18. Demonstration dfiPLC.

19. Demonstration dfiPTLC.

20. Demonstration of5C-MS.

21. Demonstration dDSC.

22. Interpretation of NMR spectra of any ac@mpound.

ReferenceBooks:

1. Text Book of Pharm. Analysis by Higuchi. T addsen. E. B., Nework
Inter SciencePublishers.

2. Quantitative Pharma. Analysis by Jenkinke TBlakiston divisionNew

York.

Quantitative Drug Analysis, by Garrot. D, Chaggm& Hall Ltd., London.

Undergraduate Instrumental Analysis by JarkesCBSPublishers.

Instrumental Analysis by Willard and Merritt\\AP, East West Preddd.,

Delhi/Madras.

6. Pharm Analysis by Skoog and Wesiurflers Manipal College
Publishing.

7. Text Book of Chemical Analysis, by A.l.Meg ELBS with Macmillan
press,Hampshire.

8. Textbook of Pharm. Analysis by K.A.ConnorshddViley & Sons,New
York, Brisbane,Singapore.

9. Textbook of Pharm. Analysis (Practical) Beckett & StenlakeCBS
Publishers,Delhi.

10. Textbook of Drug Analysis by P.D. Sethi., CB&kshers,Delhi.

11. Spectroscopy by Silverstein, John & Wil&y Sons. Inc., Canad&
Singapore.

12. How to practise GMP-A Plan for total bjtyacontrol by P.P.Sharma,
Vandana Publicationgigra.

13. The Science & Practice of Pharmacy by Reton Vol-I & Il, Mack
Publishing CoPennsylvania.

14. TLC by Stahl, Sprinyerlay.

15. Text Book of Pharm. Chemistry by Chatten, GBblications.

16. Spectroscopy by William Kemp, ELBS with Macmaill PressHampshire.

17. 1.P.-1996, The Controller of Publications, NBwihi.

18. BPC- Dept. of Health, U.K. faiMSO.

19. USP - Mack Publishing Co., Eastém.

20. The Extra Pharmacopoeia — The Pharm. Ptessjon.

asw
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Practicals
Title of the Experiment:

1 Study of agonistic and antagonistic @#e of drugs using Guinea -pigeum

preparation.**

To study the effects of drugs on intestinalility using frog’s esophagumodel*

To study the effects of drugs using rat utgmeparation.**

To study the anticonvulsant property of dr(eysy onemodel).*

To study antihistaminic property of druging histamine inducecnaphylactic

reaction in guinegigs.

To study the apomorphine-induced compulsiebabiour (stereotypy) imice.*

To study the muscle relaxant property of di@re in mice using rotaroapparatus.*

8 To study the antiinflammatory property of indettmacin against carrageenamduced
pawoedema.**

9 To study the anxiolytic effect of #degpam in mice using mirroreghamber
apparatus.**

10 To demonstrate the effect of various drugsthen blood pressure and respiratioh
anaesthetizedog.

11 To study the effect of anthelmintics earthworms.

12 To study the taming effect oflorpromazine.*

13 To study the effects of drugs on vas defererighe malerat.**

14 To study the effect of drugs on pesticide tibxiasing rats asnodel.

15 To study the effect of drugs on heavy mesalcity.

** indicate major experiment & * indicate min@xperiment

a b winN

~N O

Scheme of PracticalExamination:

Sessionals Annual
Synopsis 05 15
Major Experiment 10 25
Minor Experiment 03 15
Viva 02 15
Max Marks 20 70
Duration 03hrs O4hrs

Note : Total sessional marks is 30 (20 for prattgessional plus 10 marks f@gularity,
promptness, viva-voce and recaordintenance).
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3.3 PHARMACOTHERAPEUTICS - 11 (THEORY)

Theory : 3 Hrs. /Week

1.

Scope of the SubjectThis course is designed to impart knowledge antlsskecessary
for contribution to quality use of medicines. Clapt dealt cover brieflpathophysiology
and mostly therapeutics of various diseases. Thlisewable the student to understatite
pathophysiology of common diseases and thi@inagement.

Objectives of the Subject Upon completion ohe subject student shall be able te-

a. know the pathophysiology of selected disetsesand the rationale for drtigerapy

b. know the therapeutic approach to managemetiteskdiseases;

c. know the controversies in drtigerapy;

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

e. appreciate the needs to identify the patpacific parameters relevant imtiating
drug therapy, and monitoring therapy (includialjernatives, time-course dfinical
and laboratory indices of therapeutic responseaaivérseeffects).

Text books (Theory)
Clinical Pharmacy and Therapeutics - Rogerd Walker, ChurchillLivingstone

publication

Reference bookqTheory)

a. Pharmacotherapy: A Pathophysiologic approadbseph T. Dipiro et al. Appletof
Lange

b. Clinical Pharmacy and Therapeutics -cEfi. Herfindal, Williams andwilkins
Publication

c. Applied Therapeutics: The clinical Use @fugs. Lloyd Young andKoda-Kimble
MA]

Detailed syllabus and lecture wise schedule
Etiopathogenesis and pharmacotherapy of skases associated withHollowing
systems / diseases

Title of the topic

1. Infectious disease: Guidelines for the rational use of antibisti@nd surgical
Prophylaxis, Tuberculosis, Meningitis, Respiratdrgct infections,Gastroenteritis,
Endocarditis, Septicemia, Urinary tract infeo8, Protozoal infection Malaria,
HIV & Opportunistic infections, Fungal infectisn Viral infections, Gonarrhoea
and Syphillis

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

3  Renalsystem
Acute Renal Failure, Chronic Renal Failure,n&eDialysis, Drug inducedenal
disorders
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4  Oncology: Basic principles of Cancer therapy, Genenmatroduction tocancer
chemotherapeutic agents, Chemotherapy of breastec, leukemia. Management
of chemotherapy nausea agwhesis

5  Dermatology: Psoriasis, Scabies, Eczenhapetigo

3.3 PHARMACOTHERAPEUTICS -1l (PRACTICAL)
Practical : 3 Hrs./Week

Practicals :

Hospital postings in various departments igiesi to complement théectures by
providing practical clinical discussion; attendimgrd rounds; follow up the progreasd
changes made in drug therapy in allottediepts; case presentation updmscharge.
Students are required to maintain a record skgapresented and the same shddd
submitted at the end of the course dealuation.

The student shall be trained to understand theciptan and practice involved iselection
of drug therapy including clinicadiscussion.

A minimum of 20 cases should be presentad eecorded covering mostommon
diseases.

Assignments:

Students are required to submit written assignmentghe topics given to thenf.opics
allotted should cover recent developments dmug therapy of various diseaseA.
minimum of THREE assignments [1500 — 20@@rds] should be submittedor
evaluation.

Format of the assignment:

Minimum & Maximum number gbages.

Reference(s) shall be included at ¢inel.

Assignment can be a combined presentatiohea¢mnd of the academyear.
It shall be computer dradopy.

Name and signature of teident.

Time allocated for presentation may be 848.

ook whRE

Scheme of Practical Examination:

Sessionals Annual
Synopsis 05 15
Major Experiment 10 25
Minor Experiment 03 15
Viva 02 15
Max Marks 20 70
Duration 03hrs O4hrs

Note : Total sessional marks is 30 (20 for pratteessional plus 10 marks f@gularity,

promptness, viva-voce and recaordintenance).
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3.4 PHARMACEUTICAL JURISPRUDENCE (THEORY)

Theory : 2 Hrs. /Week

1. Scope of the Subject(4-6 lines): This course exposes the student t@raéimportant
legislations related to the profession of pharmacindia. The Drugs and Cosmetiésct,
along with its amendments are the core of thisrem Other acts, which am®vered,
include the Pharmacy Act, dangerous drugsdicm&al and toilet preparation Acttc.
Besides this the new drug policy, professionalicethDPCO, patent and design Awtll
bediscussed.

2. Objectives of the Subject:Upon completion of the subject student shml ableto

(Know, do, and appreciate)

a. practice the Professionathics;

b. understand the various concepts of the phaeuteal legislation irindia;

c. know the various parameters in the Drug ansn@ic Act andules;

d. know the Drug policy, DPCO, Patent and desigh

e. understand the labeling requirements guadkaging guidelines for drugsnd
cosmetics;

f. Dbe able to understand the concepts of Dangefrugs Act, Pharmacy Act akkcise
duties Act;and

g. other laws as prescribed by the Pharm@oyncil of India from time tdime
including InternationalLaws.

Text books (Theory)
Mithal , B M. Textbook of Forensic Pharmacy. CatautNational;1988.

Reference bookqTheory)

a. Singh, KK, editor. Beotra’s the Laws of Druddedicines & cosmeticsAllahabad:

Law Book House1984.

Jain, NK. A Textbook of forensic pharmacyell: Vallabh prakashan1,995.

Reports of the Pharmaceutical enq@rymmittee

[.D.M.A., Mumbai. DPCQL995

Various reports chAmendments.

Deshapande, S.W. The drugs and magic remedit$954 and rules 195Mumbai:

Susmit Publications1998.

g. Eastern Book Company .The narcotied apsychotropic substances ar®85,
Lucknow: Eastern1987.

~®Qo0oT

3. Detailed syllabus and lecture wisechedule:
Title of the topic

1. Pharmaceutical Legislations -A brief review.
2. Principle and Significance of professiorethics. Critical study of the codef
pharmaceutical ethics drafted BI.
3. Drugs and Cosmetics Act, 1940,and its rule¥945.
Objectives, Legal definition, Study of Scheduletsth reference to SchedulB,
C&C1, D, E1, F&F1, F2, F3, FF, G, H, J, K, M, N,R, V, W, X, Y.
Sales, Import, labeling and packggi of Drugs And Cosmetics
Provisions Relating to Indigenous Systems. Corgiituand
Functions of DTAB,DCC,CDL. Qualification arduties—
Gowvt. analyst and Drugsispector.
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4. Pharmacy Act-1948
Objectives Legal Definitions, General Study, Cdnsitbn and Functions dbtate
& Central Council, Registration & ProcedureR.

5. Medicinal and Toilet Preparation Act —1955
Objectives, Legal Definitions, Licensing, Bondamd Non Bonded.aboratory,
Ware Housing, Manufacture of Ayurvedic, Homdbpg Patent &Proprietory
Preparations.

6. Narcotic Drugs and Psychotropic substances Act-198and Rules Objectives,
Legal Definitions, General Study, Constitution amkdnctions of narcotic&
Psychotropic Consultative Committee, Nationaind for Controlling theDrug
Abuse, Prohibition, Control and regulations, Schesluo theAct.

7.  Study of Salient Features of Drugs and magic remeé$ Act and itsrules.

8.  Study of essential Commodities Act Relevant to drigprice control Order.

9. Drug Price control Order & National Drug Policy (Current).

10. Prevention Of Cruelty to animals Act-1960.

11. Patents & designAct-1970.

12. Brief study of prescription and Non-prescription Products.

. Assignments:

Format of the assignment

Minimum & Maximum number gbages

It shall be a computer dradopy

Reference(s) shall be included at ¢inel.

Name and signature of teadent

Assignment can be a combined presentatiohea¢mnd of the academyear.
Time allocated for presentation may be 842

oohkhwnE

Case studies relatingto

1. Drugs and Cosmetics Act and rules along wghramendments, Dangerolsugs
Act, Medicinal and Toilet preparation Act, New Dréwlicy, ProfessionaEthics,
Drugs (Price control) Order, Patent and Designt.

Various prescription and non-prescriptiproducts.

3. Medical and surgicalccessories.

4. Diagnostic aids and appliances available entlarket.

N
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3.5 MEDICINAL CHEMISTRY (THEORY)

Theory : 3 Hrs. /Week

1. Modern concept of rational drug dasigA brief introduction to
Quantitative ~ Structure  Activity  Relationaship QSAR), prodrug,

combinatorial chemistry and computer aidedigddesign (CADD)and
concept of antisensmolecules.

A study of the development of the followingastes of drugsncluding
SAR, mechanism of action, synthesis of impdrtaompounds,chemical
nomenclature, brand names of important markgisztiucts and theiside

effects.
2. Anti-infective agents

a) Local anti-infectiveagents

b) Preservatives

c) Antifungal agents

d) Urinary tractanti-infectives

e) Antitubercularagents

f) Antiviral agents and Anti AID&gents
g) Antiprotozoalagents

h) Anthelmentics

i) Antiscabies and Antipediculagents

Sulphonamides amsiilphones
Antimalarials

Antibiotics

o 0k~ W

Antineoplasticagents

7. Cardiovasculangents
a) Antihypertensiveagents
b) Antianginal agents andhsodilators
¢) Antiarrhythmicagents
d) Antihyperlipidemicagents
e) Coagulants andnticoagulants
f) Endocrine

8. Hypoglycemicagents
9. Thyroid and Antithyroicagents

10. Diureties

11. Diagnosticagents

12. Steroidal Hormones amdirenocorticoids
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3.5 MEDICINAL CHEMISTRY (PRACTICAL)

Practical : 3 Hrs./Week

1. Assays of important drugs from the coursatent.

2. Preparation of medicinally important ngmunds or intermediates requirddr
synthesis otirugs.

3. Monograph analysis of importadtugs.

4. Determination of partition coefficients, sbgiation constants and molar reftiaity
of compounds for QSARnalysis.

ReferenceBooks:

a. Wilson and Gisvold’'s Text book of Organidedicinal andPharmaceutical
Chemistry, Lippincott-Raven Publishers-New Y oRiladelphia.

b. William.O.Foye, Principles of Medicinal Chistny, B.l. Waverly Pvt.Ltd.,
New Delhi.

c. Burgers, Medicinal Chemistry, M.E.,Wellied.Chemistry M.E.Walffed
Johnwilley and Sons, Wiley-interscience Publicatibiew York, Toranto.

d. A Text Book of Medicinal Chemistry Vol. | antd by Surendra NPandeya,
S.G. Publisher, 6, Dildayal Nagar, Varanakd.

e. Indian Pharmacopoeia 1985 and 1996. Ther@ltert of Publications,Civil
Lines, Delhi -54.

f. Current Index of Medical Specialities (CIMShdaMIMS India, MIMS, A.E.

Morgan Publications (1) Pvt. Ltd, Nef@elhi-19.

Organic Drug Synthesis-Ledniser Mitzsher Y@ndIl.

Pharmaceutical Chemistry drug Synthesis Vand Il by H. J. Roth and\.

Kleemann.

i. The Science and Practice of Pharmacy Moland 2, RemingtonMACK
Publishing Company, EastoRennsylvania.

> @

RINCIPAL,

Mallige College of Pharmacy
Bangaiore-560 090




64

3.6 PHARMACEUTICAL FORMULATIONS (THEORY)
Theory : 2 Hrs. /Week

1. Scope of the Subject:Scope and objectives of the course: Subpssls withthe
formulation and evaluation of various pharmaceut@asageforms.

2. Objectives of the Subject:Upon completion of the subject student shmdl ableto
(Know, do, appreciate}

a. understand the principle involved in formigdat of various pharmaceuticalosage
forms;

b. prepare various pharmaceutidatmulation;

c. perform evaluation of pharmaceutical dosagem$and

d. understand and appreciate the concept of ailadity and bioequivalence, theiole
in clinical situations.

Text books (Theory)

a. Pharmaceutical dosage forms, Vol, I,Il anditlachman
b. Rowlings Text book dPharmaceutics

c. Tutorial Pharmacy — Coop&Gun

Reference bookqTheory)
a. Remington’s Pharmaceuticgtiences
b. USP/BP/IP

3. Detailed syllabus and lecture wisechedule:
Title of the topic

1. Pharmaceutical dosage form- conceptcasisification

2. Tablets: Formulation of different types of tableti®blet excipients,granulation
techniques quality control and evaluation of tabletTablet coating, Type @bating,
quality control tests for coatedblet.

3. Capsules Production and filling of hard gelatin cales) Raw material foshell,
finishing, quality control tests for capsuleBroduction and filling of sofgelatin
capsules, quality control tests for soft gelatapsules.

4. Liquid orals: Formulation and evaluation of suspensions, Isioiss andsolutions.
Stability of thesepreparations

5. Parenterals Introduction Containers used for Parenteraixlding official tests)
Formulation of large and small volume Parenteftisrilization

6. Ophthalmic preparations (Semi — Solids) Introduction and classificatiofractors
affecting absorption and anatomy of skin Packagit@gage and labelingQintments
Types of Ointment Base Preparation of ointmentje¥elypes of jelliedormulation
of jellies Suppositories, Method of preparationp&gPackaging

7. Definition and concept dfontrolled and novel Drug delivery systemswith
available examples, viz. parentral, trans dermatcél, rectal, nasal, implantscular
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3.6 PHARMACEUTICAL FORMULATIONS (PRACTICAL)
Practical : 3 Hrs./Week

List of Experiments :

1. Manufacture ofTablets
a. Ordinary compressed tablet-wgtanulation
b. Tablets prepared by direcompression.
c. Solubletablet.
d. Chewabletablet.

N

Formulation and filling of hard gelatin capsules

w

Manufacture ofparenterals

a. Ascorbic acidinjection

b. Calcium gluconatenjection

c. Sodium chlorideinfusion.

d. Dextrose and Sodium chloride injectianfusion.

4. Evaluation of Pharmaceutical formulations QC tests)
a. Tablets
b. Capsules
c. Injections

5. Formulation of two liquid oral preparations and evaluation byassay
a. Solution: Paracetamdbyrup
b. Antacid suspensions- Aluminum hydroxidel

6. Formulation of semisolids and evaluation bgssay
a. Salicyclic acid and benzoic acaintment
b. Gel formulation Diclofenagel

7.  Cosmeticpreparations
a. Lipsticks
b. Cold cream and vanishingream
c. Clear liquidshampoo
d. Tooth paste and tooghowders.

8.  Tablet coating(demonstration)

Scheme of Practical Examination:

Sessionals Annual
Synopsis 05 15
Major Experiment 10 25
Minor Experiment 03 15
Viva 02 15
Max Marks 20 70
Duration 03hrs 04hrs

Note : Total sessional marks is 30 (20 for pratteessional plus 10 marks i@gularity,

promptness, viva-voce and recaordintenance).
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Fourth Year

4.1 PHARMACOTHERAPEUTICS -IIl (THEORY)

Theory : 3 Hrs. /Week

1. Scope This course is designed to impart knowledge antisskecessary forontribution
to quality use of medicines. Chapters dealt coweeflp pathophysiology andmostly
therapeutics of various diseases. Thidl wnable the student to understatige
pathophysiology of common diseases and thi@inagement.

2. Objectives: At completion of this subject it is expectelatt students will be ableo

understand-

a. the pathophysiology of selected disease statdthe rationale for drutperapy;

b. the therapeutic approach to management o¢ tissases;

c. the controversies in dragerapy;

d. the importance of preparation of individuadistherapeutic plans based diagnosis;

e. needs to identify the patient-specific paetars relevant in initiating drutherapy,
and monitoring therapy (including alternatives, éxtourse of clinical anthboratory
indices of therapeutic response and adveffects);

f. describe the pathophysiology of selectectalse states and explain the ratioriale
drugtherapy;

g. to summarize the therapeutic approach toagement of these diseasesluding
reference to the latest availal®eidence;

h. to discuss the controversies in dthgrapy;

i. to discuss the preparation of individualighérapeutic plans based on diagnosisd

j. identify the patient-specific parameterslevant in initiating drug therapyand
monitoring therapy (including alternatives, droourse of clinical andaboratory
indices of therapeutic response and adveffects).

Text Books

a. Clinical Pharmacy and Therapeutics - Roger &vaker, Churchill Livingstone
publication

b. Pharmacotherapy: A Pathophysiologic approadbseph T. Dipiro et al. Appleto&
Lange

ReferenceBooks

a. Pathologic basis of disease - Robins SL, WaBn8erspublication

b. Pathology and therapeutics for Pharmacist8aais for Clinical Pharmacy Practice
Green and Harris, Chapman and Halblication

c. Clinical Pharmacy and Therapeutics -cEfi. Herfindal, Williams andwilkins
Publication

d. Applied Therapeutics: The clinical Use @fugs. Lloyd Young and Kod&imble
MA

e. Avery's Drug Treatment, 4th Edn, 1997, AdigetnationalLimited.

an

Relevant review articles from recent mediaatl pharmaceuticditerature.
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4.1 PHARMACOTHERAPEUTICS -1l (PRACTICAL)
Practical : 3 Hrs./Week

Practicals:

Hospital postings for a period of at least 50 hasrsequired to understand tipeinciples
and practice involved in ward round participationdaclinical discussion on selectiayf
drug therapy. Students are required to maintaiacard of 15 cases observed in thard
and the same should be submitted at the end ofdbese for evaluation. Eadtudent
should present at least two medical cases they tlbaserved and followed in thvweards.

Etiopathogenesis and pharmacotherapy of skases associated witHollowing
systems/diseases:

Title of the topic

1 Gastrointestinal system: Peptic ulcer disease, Gastro EsophagRaiflux
Disease, Inflammatory bowel disease, Liver disade Alcoholic liver disease,
Viral hepatitis including jaundice, and Drug indddéver disorders.

2 Haematological system: Anaemias, Venous thromboembolismPrug
induced bloodlisorders.

3 Nervous system:Epilepsy, Parkinsonism, Stroke, Alzheimailisease,

4  Psychiatry disorders: Schizophrenia, Affective disorders, Anxietlysorders,
Sleep disorders, Obsessive CompulsiNgorders

5 Pain management including Pain pathwaysrahgias, headaches.

6  Evidence BaseMlledicine

Assignments:

Students are required to submit written assignmentshe topics given to thenf.opics
allotted should cover recent developments dimg therapy of various diseaseA.
minimum of THREE assignments [1500 - 20@@rds] should be submittedor
evaluation.

Format of the assignment:

1. Minimum & Maximum number gbages

2. Reference(s) shall be included at ¢inel.

3. Assignment can be a combined presentatiohea¢nd of the academyear

4. It shall be computer dradbpy

5. Name and signature of teeident

6. Time allocated for presentation may be 8A8.
Scheme of Practical Examination:

Sessionals Annual

Synopsis 05 15
Major Experiment 10 25
Minor Experiment 03 15
Viva 02 15
Max Marks 20 70
Duration 03hrs 04hrs

Note : Total sessional marks is 30 (20 for prattsessional plus 10 marks fa@gulaity,

promptness, viva-voce and recordtintenance). _
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4.2 HOSPITAL PHARMACY (THEORY)

Theory : 2 Hrs. /Week

1.

Scope In the changing scenario of pharmacy practicéndia, for successful practicef
Hospital Pharmacy, the students are required tolgarious skills like druglistribution,
drug dispensing, manufacturing of parenteral prapams, drug information,patient
counselling, and therapeutic drug monitoring fopioved patientare.

Objectives: Upon completion of the course, the student shaklie to—

know various drug distributiomethods;

know the professional practice managementsskilhospitalpharmacies;
provide unbiased drug information to thectors;

know the manufacturing practices of variousrialations in hospital setp;
appreciate the practice based research metands

appreciate the stores management and inyectantrol.

~0 o0 o

Text books: (latesteditions)

a. Hospital pharmacy by William .EHassan

b. A text book of Hospital Pharmacyby S.H.®tmant & Dr. J.S. Qadry. Revisduy
R.K.Goyal & R.K.Parikh

References:

a. WHO consultative grouggport.

b. R.P.S. Vol.2. Part —B; Pharmacy Pracseetion.

c. Handbook of pharmacy — health care. BRitbin J Harman. Th&harmaceutical
press.

Lecture wise programme:
Topics
1 Hospital - its Organisation andfunctions
2 Hospital pharmacy-Organisation and management
a) Organizational structure-Staff, Infrastructuren@rk loadstatistics

b) Management of materials afidance
c) Roles & responsibilities of hospitpharmacist

The Budget — Preparation andmplementation
Hospital drug policy
a) Pharmacy and Therapeutic commit{éd C)
b) Hospitalformulary
¢) Hospital committees
- Infection committee
- Research and ethicabmmittee
d) developing therapeutiguidelines
e) Hospital pharmacy communicatiorNewsletter

B~ W
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Hospital pharmacy services
a) Procurement & warehousing of drugs &ithrmaceuticals
b) Inventorycontrol

Definition, various methods of Inventogontrol

ABC, VED, EOQ, Lead time, safefstock
c) Drug distribution in théospital

i) Individual prescriptiormethod

i) Floor stockmethod

iif) Unit dose drug distributiormethod
d) Distribution of Narcotic and other controlledbstances
e) Central sterile supply services — Rolgbéarmacist

Manufacture of Pharmaceutical preparations

a) Sterile formulations — large and small volupagenterals
b) Manufacture of Ointments, Liquids, aockams

c) Manufacturing of Tablets, granules, capsudeslpowders
d) Total parenterahutrition

Continuing professional developmenprograms
Education andraining

Radio Pharmaceuticals — Handling anghackaging
Professional Relations and practices of hospit pharmacist

4.2 HOSPITAL PHARMACY (PRACTICAL)

Practical : 3 Hrs./Week

PoNPE

Assessment of drug interactions in the gipegscriptions
Manufacture of parenteral formulatiompswders.

Drug informationqueries.

Inventorycontrol

List of Assignments:

oo wNE

N

Design and Management of Hospital pharmacyadeent for a 300 bedddtbspital.
Pharmacy and Therapeutics committee — Orgaoizafunctions, andimitations.
Development of a hospital formulary for 30@ded teachindnospital

Preparation of ABC analysis of drugs sold me eanonth from th@harmacy.

Different phases of clinical trials with elenmi to beevaluated.

Various sources of drug information anstematic approach to providenbiased
druginformation.

Evaluation of prescriptions generated in hasgdor drug interactions and find othe
suitablemanagement.
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1. Each college should sign MoU with nearby ldeaépital having minimum 15Beds
for providing necessary training to the students’hospital pharmacwgctivities.

2. Well equipped with various resources of dimfgrmation.

Scheme of PracticalExamination:

Sessionals Annual
Synopsis 05 15
Major Experiment 10 25
Minor Experiment 03 15
Viva 02 15
Max Marks 20 70
Duration 03hrs O4hrs

Note : Total sessional marks is 30 (20 for pratteessional plus 10 marks f@gularity,
promptness, viva-voce and recardintenance).
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4.3 CLINICAL PHARMACY (THEORY)
Theory : 3 Hrs. /Week

1. Objectives of the Subject
Upon completion of the subject student shall be abl(Know, do, appreciate)
a. monitor drug therapy of patient through metiloca chart review and clinicakview;
b. obtain medication history interview and codrike patients;
c. identify and resolve drug relatpdoblems;
d. detect, assess and monitor adverse @ragtion;
e. interpret selected laboratory results asnitoring parameters in therapeutias)
specific disease statesnd
f. retrieve, analyse, interpret and formulategdor medicingnformation.

Text books (Theory)

a. Practice Standards and Definitions he TSociety of Hospital Pharmacistd
Australia.

b. Basic skills in interpreting laboratory dataScott LT, American Society dfiealth
System Pharmacistsic.

c. Biopharmaceutics and Applied Pharmacokiseti- Leon Shargel, Prenticdall
publication.

d. A text book of Clinical PharmacyraBice; Essential concepts arskills,
Dr.G.Parthasarathi etal, Orient Orient Langram.|Ret ISSBN8125026

References

a. Australian drug information -Procedure manUdle Society of HospitaPharmacists
of Australia.

b. Clinical Pharmacokinetics - Rowland and Tox#illiams and WilkinsPublication.

c. Pharmaceutical statistics. Practical andicdi applications. Sanford BoltoMarcel
Dekker,Inc.

2. Detailed syllabus and lecture wisschedule:
Title of the topic
1. Definitions, development and scope of clinicgpharmacy

2. Introduction to daily activities of a clinical pharmacist
a. Drug therapy monitoring (medication chart eswi clinical review,pharmacist
interventions)
. Ward roundparticipation
Adverse drug reactiomanagement
. Drug information and poisonsformation
. Medicationhistory
Patientcounseling
. Drug utilisation evaluation (DUE) and reviUR)
. Quality assurance of clinical pharmassrvices

SO0 o0oT
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3. Patient data analysis
The patient's case history, its structure anel insevaluation of drug therap§
Understanding common medical abbreviations amthinologies used irlinical
practices.

4. Clinical laboratory tests used in the waluation of disease statesand
interpretation of test results
a. Haematological, Liver function, Renal functiahyroid functiontests
b. Tests associated with cardidisorders
c. Fluid and electrolytdalance
d. Microbiological culture sensitivityests
e. Pulmonary Functiofiests

5. Drug & Poison information

Introduction to drug information resourcagilable
Systematic approach in answeringdbkeries

Critical evaluation of drug information athterature
Preparation of written and verba&ports

Establishing a Drug Informatid@entre

f. Poisons information- organization & informatioasources

6. Pharmacovigilance
a. Scope, definition and aims pfiarmacovigilance
b. Adverse drug reactions - Classificatiomechanism, predisposingactors,
causality assessment [different scalegd]
c. Reporting, evaluation, monitoring, preventingnanagement oADRSs
d. Role of pharmacist in managementA®R.

7. Communication skills, including patient coullieg techniques, medicatiohistory
interview, presentation afases.

®o0 o

8. Pharmaceutical ca®ncepts
9. Critical evaluation of biomedicéiterature
10. Medicationerrors

4.3 CLINICAL PHARMACY (PRACTICAL)
Practical : 3 Hrs./Week

Students are expected to perform 15 practicalfhenfollowing areas covering thepics
dealt in theoryclass.

a. Answering drug information questionsN4s)

b. Patient medication counselling N®s)

c. Case studies related to laboratory invesogati(4Nos)
d. Patient medication history interview N®s)
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Assignment:

Students are expected to submit THREE written assggts (1500 — 2000 words) tme
topics given to them covering the following areasldin theoryclass.

Drug information, Patient medication history miew, Patient medicatiorcounselling,
Critical appraisal of recently published articlesthe biomedical literature whicteals
with a drug or therapeutiissue.

Format of the assignment:

Minimum & Maximum number gbages.

Reference(s) shall be included at ¢inel.

Assignment can be a combined presentatiohea¢mnd of the academyear.
It shall be computer dradopy.

Name and signature of teeident.

Time allocated for presentation may be 848.

ohwhE
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4.4 BIOSTATISTICS AND RESEARCH METHODOLOGY (THEORY)

Theory : 2 Hrs. /Week

1. Detailed syllabus and lecture wisechedule

1 ResearchMethodology

a) Types of clinical studgesigns:
Case studies, observational studies, interventisnalies,

b) Designing thenethodology

c) Sample size determination and Power sfualy
Determination of sample size for simple compse experiments,
determination of sample size to obtain afidence interval ofspecified
width, power of astudy

d) Report writing and presentation ddta

2 Biostatistics
2.1 a) Introduction
b) Types of dataistribution

c) Measures describing the central tenderdigtributions- averagemedian,
mode

d) Measurement of the spread détarange, variation of meanstandard
deviation, variance, coefficient of variation, sfard error oimean.
2.2 Data graphics

Construction and labeling of graphs, tdgeam, piecharts, scatteplots,
semilogarthimicplots

2.3 Basics of testinghypothesis

a) Null hypothesis, level of significancggower of test, P valuestatistical
estimation of confidencentervals.

b) Level of significance (Parametric data)- studentest (paired andnpaired),
chi Square test, Analysis of Variance (one-way @awmalway)

c) Level of significance (Non-parametric dat&ign test, Wilcoxan’ssigned
rank test, Wilcoxan rank sum test, Mann Whitneyedtt Kruskal -Wall igest
(one wayANOVA)

d) Linear regression and correlation- Introductidtearsonn’s an8pearmann’s
correlation and correlationo-efficient.

e) Introduction to statistical software: SPSSj IBfp, SAS.
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2.4 Statistical methods inepidemiology
Incidence and prevalence, relative risk, attriblgaksk

3. Computer applications inpharmacy

Computer System in Hospital Pharmacyatterns of Computer use kospital
Pharmacy — Patient record database management,cifiedi order entry -Brug
labels and list — Intravenous solution and admgstupatient medicatiomprofiles,
Inventory control, Management reportS&atistics.

Computer In Community Pharmacy

Computerizing the Prescription Dispensipgpcess

Use of Computers for Pharmaceutical Care in comiyypharmacy

Accounting and General ledgsystem

Drug Information Retrieval & Storage

Introduction — Advantages of Computerized LiteratRetrieval

Use of ComputerizedRetrieval

Referencebooks:
a. Pharmaceutical statistics- practical amichical applications, Sanford Boltos™
edition, publisher Marcel Dekker InblewY ork.

b. Drug Information- A Guide for Pharmacists, rRkt M Malone, Karen L Kier, Johi&
Stanovich , ' edition, McGraw Hill Publication®006
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4.5 BIOPHARMACEUTICS AND PHARMACOKINETICS (THEORY)

Theory : 3 Hrs. /Week

1. Biopharmaceutics

1.

Introduction tdBiopharmaceutics

a. Absorption of drugs from gastrointestirtedct.
b. DrugDistribution.

c. DrugElimination.

2. Pharmacokinetics

2.

Introduction tdPharmacokinetics.
a. Mathematicamodel

b. Drug levels irblood.

c. Pharmacokinetianodel

d. Compartmentnodels

e. Pharmacokinetistudy.

One compartment openodel.
a. Intravenous Injectio(Bolus)
b. Intravenousnfusion.

Multicompartmentmodels.
a. Two compartment opanodel.
b. IV bolus, 1V infusion and oraddministration

Multiple — Dosagd&kegimens.

a. Repititive Intravenous injections — One CompanmOpenModel
b. Repititive Extravascular dosing — One ComparntmOpenmodel
c. Multiple Dose Regimen — Two Compartment Opéodel

NonlinearPharmacokinetics.

a. Introduction

b. Factors causinion-linearity.

c. Michaelis-menton method of estimatipgrameters.

NoncompartmentalPharmacokinetics.
a. Statistical Moment heory.

b. MRT for various compartmemhodels.
c. Physiological Pharmacokinetmonodel.

Bioavailability andioequivalence.
a.Introduction.

b. Bioavailability studyprotocol.

c. Methods of Assessment Bioavailability
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4.5 BIOPHARMACEUTICS AND PHARMACOKINETICS (PRACTICA L)

Practical : 3 Hrs./Week

Improvement of dissolution characteristicsslaghtly soluble drugs by sonmaethods.

Comparison of dissolution studies of two d#éfe marketed products of sardeug.

Influence of polymorphism on solubility addsolution.

Protein binding studies of a highly proteirubd drug and poorly protein bounidug.

Extent of plasma-protein binding studies o&shme drug (i.e. highly amborly

protein bound drug) at different concentrationsegpect of constarime.

Bioavailability studies of some commonly uskdgs on animal/humamodel.

Calculation of Ka, Kegf2, Cmax, AUC, AUMC, MRT etc. from blood profildata.

Calculation of bioavailability from urinary epetion data for twalrugs.

Calculation of AUC and bioequivalence from theen data for twalrugs.

10 In vitro absorptiorstudies.

11. Bioequivalency studies on the ddfé drugs marketed.(eg) Tetracyelin
Sulphamethoxzole, Trimethoprim, Aspirin etc., annaals and humarolunteers.

12. Absorption studies in animal inverted intestirseng variousdrugs.

13. Effect on contact time on the plasma protemdinig ofdrugs.

14. Studying metabolic pathways for different dribgsed on elimination kinetickata.

15. Calculation of elimination half-life for diffent drugs by using urinamglimination
data and blood levelata.

16. Determination of renallearance.

A o

©ooNo®

References:

a. Biopharmaceutics and Clinical PharmacokinebgsMilo Gibaldi

b. Remington’s Pharmaceutical Sciences, By MadiliBhing CompanyPennsylvnia.

c. Pharmacokinetics: By Milo Glbaldi Donald, ReMel Dekkernc.

d. Hand Book of Clinical Pharmacokinetics, By M{bibaldi and Laurie Prescdbty
ADIS Health Sciencéress.

e. Biopharmaceutics and Pharmacokinetics; By Rdbblotari

f. Biopharmaceutics; B$warbrick

g. Bio pharmaceutics and Pharmacokinetics-A TseaBy D. M. Brahmankar ar8unil
B.Jaiswal, Vallabh Prakashan Pitampubelhi

h. Cilincal Pharmacokinetics, Concepts and Agpians: By Malcolm Rowlanénd
Thomas, N. Tozen, Lea and Febrger, Philadelpte®5.

i. Dissolution, Bioavailability and Bioequivale®, By Abdou H.M, MackPublishing
Company, Pennsylvania989.

J.  Biopharmaceutics and Clinical Pharmacokirseti introduction 4 edition Revised
and expanded by Rebort F Notari Marcel Dekker Mew York and Basell987.

k. Encyclopedia of Pharmaceutical Technology, Y8 James Swarbrick, James,
Roylan, Marcel Dekker Inc, New York996.
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4.6 CLINICAL TOXICOLOGY (THEORY)

Theory : 2 Hrs. /Week

NoOhkwbdPE

General principles involved in the managenwoisoning

Antidotes and the clinicalpplications.

Supportive care in clinicdloxicology.

GutDecontamination.

EliminationEnhancement.

Toxicokinetics.

Clinical symptoms and management of acuteopanrg with the following agents

a) Pesticide poisoning: organophosphorous conmgmwarbamates,
organochlorinespyrethroids.

b) Opiatesoverdose.

c) Antidepressants

d) Barbiturates anbenzodiazepines.

e) Alcohol: ethanolmethanol.

f) Paracetamol ansalicylates.

g) Non-steroidal anti-inflammatorgrugs.

h) Hydrocarbons: Petroleum products &iG.

i) Caustics: inorganic acids aatkali.

J) Radiationpoisoning

Clinical symptoms and management of chronisgong with the following agents

Heavy metals: Arsenic, lead, mercury, iraopper

Venomous snake bites: Families of ven@nemakes, clinical effects afenoms,
general management as first aid, early mataifons, complications andnake
bite injuries.

10. Plants poisoning. Mushroomglycotoxins.
11. Foodpoisonings
12. Envenomations — Arthropod bites &stihgs.

Substanceabuse:
Signs and symptoms of substance abuse and treatthdapendence

a)
b)
c)
d)
€)

)

CNS stimulantsamphetamine
Opioids

CNSdepressants
Hallucinogensi SD
Cannabigroup

Tobacco

References:

a.

b.

Matthew J Ellenhorn. ELLENHORNS MEDICAL KECOLOGY - DIAGNOSIS
AND TREATMENT OF POISONING. Second edition.  Wims andWillkins
publication, London

V V Pillay. HANDBOOK OF FORENSIC MEDINE AND TOXICOLOGY.

Thirteenth edition 2003 Paras Publicatibtyderabad
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Fifth year

5.1 CLINICAL RESEARCH (THEORY)

Theory : 3 Hrs. /Week

1. Drug developmentprocess:
Introduction
Various Approaches to drugdjscovery

“ikhown =

Pharmacological
Toxicological

IND Application
Drugcharacterization
Dosagdorm

2. Clinical development ofdrug:

ok owhe

© ® N O

11.
12.
13.
14.

Introduction to Clinicatrials

Various phases of clinic#ial.

Methods of post marketirgurveillance
Abbreviated New Drug Applicatiosubmission.

Good Clinical Practice — ICH, GCP, Centraligrstandard controbrganisation
(CDSCO)guidelines

Challenges in the implementationguiidelines

Ethical guidelines in ClinicdResearch

Composition, responsibilities, proceduresRB / IEC
Overview of regulatory environment in USA, Bpe andindia.

. Role and responsibilities of clinical trial pennel as per ICKECP

a.Sponsor

b. Investigators

c. Clinical researclassociate

d. Auditors

e. Contract researatoordinators
f. Regulatoryauthority

Designing of clinical study documents (protodoRF, ICF, PIC withassignment)
Informed conserfProcess

Data management and ¢csmponents

Safety monitoring in clinicatials.
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References:

a. Central Drugs Standard Control OrganizationodClinical Practices-Guidelinefor
Clinical Trials on Pharmaceutical Products in fndNew Delhi: Ministry ofHealth;
2001.

b. International Conference on Harmonisation ethnical requirements faegistration
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5.2 PHARMACOEPIDEMIOLOGY AND PHARMACOECONOMICS

(THEORY)

Theory : 3 Hrs. /Week

1.

Pharmacoepidemiology :

Definition and scope:
Origin and evaluation of pharmacoepidemiology chéar pharmacoepidemiology,
aims andapplications.

Measurement of outcomes irpharmacoepidemiology

Outcome measure and drug useasures

Prevalence, incidence and incidence rate. Moneataits, number of prescriptions,
units of drugs dispensed, defined daily doses ardcpibed daily dosesnedication
adherencemeasurement

Concept of risk in pharmacoepidemiology
Measurement of risk, attributable risk and refatrisk, time-risk relationshi@and
oddsratio

Pharmacoepidemiological methods

Includes theoretical aspects of various methashd practical study ofarious

methods with the help of case studies for individmethods

Drug utilization review, case reports, casgies, surveys of drug use, cress
sectional studies, cohort studies, case contraliess, case —cohort studies, meta
analysis studies, spontaneous reporting, pptgoT event monitoring andecord
linkage system.

Sources of data forpharmacoepidemiologicalstudies
Ad Hoc data sources and automated dgtstems.

Selected special applications gbharmacoepidemiology
Studies of vaccine safety, hospital pharmacoepidegy, pharmacoepidemiology
and risk management, drug induced bafdfects.

Phrmacoeconomics:
Definition, history, needs of pharmacoeconomievaluations
Role in formulary managemenxlecisions

Pharmacoeconomicevaluation

Outcome assessment and typeswdluation

Includes theoretical aspects of various methashd practical study ofarious
methods with the help of case studies for individumethods:

Cost — minimization, cost- benefit, cost — effeetiess, coattility

Applications ofPharmacoeconomics
Software and casstudies
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5.3 CLINICAL PHARMACOKINETICS AND
PHARMACOTHERAPEUTIC
DRUG MONITORING (THEORY)

Theory : 2 Hrs. /Week

1. Introduction to Clinical pharmacokinetics.

2. Design of dosageegimens:
Nomograms and Tabulations in designing dosage mginConversionfrom
intravenous to oral dosing, Determination difse and dosing interval®rug
dosing in the elderly and pediatrics and ohbgstents.

3. Pharmacokinetics of Druginteraction:
a. Pharmacokinetic drugteractions
b. Inhibition and Induction of Drumetabolism
c. Inhibition of Biliary Excretion.

4. Therapeutic Drug monitoring:
a. Introduction
b. Individualization of drug dosage regimévariability — Genetic, Ageand
Weight , disease, Interactirdyugs).
Indications for TDM. Protocol fafrDM.
Pharmacokinetic/Pharmacodynan@orrelation in drugherapy.
e. TDM of drugs used in the following disea conditions:cardiovascular
disease, Seizure disorders, Psychiatric conditiand, Orgarnransplantations.

Qo

5. Dosage adjustment in Renal and hepatiDisease.

Renalmpairment

Pharmacokineticonsiderations

General approach for dosage adjustment inlRb#gaase.
Measurement of Glomerular Filtration rate @nehtinineclearance.
Dosage adjustment for urenpiatients.

Extracorporeal removal afrugs.

Effect of Hepatic disease pharmacokinetics.

@~oo0 o

6. Population Pharmacokinetics.
a. Introduction to Bayesiahheory.
b. Adaptive method or Dosing with febdck.
c. Analysis of Population pharmacokinebata.

7. Pharmacogenetics
a. Genetic polymorphism in Drug metabolism: Ciraene P-450Isoenzymes.
b. Genetic Polymorphism in Drug Transport anddfargets.
c. Pharmacogenetics aRtharmacokinetics/Pharmacodynancicnsiderations
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APPENDIX-B

CONDITIONS TO BE FULFILLED BY THE
ACADEMIC TRAINING INSTITUTION

Any authority or institution in India applying tthe Pharmacy Council of India for
approval of courses of study for Pharm.D. and PHarrfPost Baccalaureate) under sub-
section (1) of section 12 of the Pharmacy Act, 1848Il comply with the infrastructural
facilities as prescribed by the Pharmacy Counclhdfa from time to time.

Pharm.D. and Pharm.D. (Post Baccalaureate) gnuges shall be conducted only in

those institutions which -

a) are approved by the Pharmacy Council of IndaHbarm. D course as provided
under section 12 of the Pharmacy Act, 1948;

b) have 300 bedded hospital attached to it.

(i) Hospital Details
1. Institution with their own hospital of minimum 3@@ds.

2. Teaching hospital recognised by the Medical Cowf India or University,
or a Government hospital not below the level otrais headquarter hospital
with 300 beds with clearly defined Memorandum ofderstanding including
housing pharmacy practice department with minimanpet area of 30 square
feet per student along with consent to provide grefessional manpower to
support the programme.

3. Corporate type hospital with minimum 300 bedshwclearly defined
Memorandum of Understanding including housing playn practice
department with minimum carpet area of 30 squagegder student along with
consent to provide the professional manpower tpsthe programme.

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

(ii) Specialty
a) Tertiary care hospitals are desirable
b) Medicine[compulsory], and any three specailan of the following

Surgery

Pediatrics

Gynecology and obstetrics
Psychiatry

Skin and VD

Orthopedics

ok wNE

(iif) Location of the Hospital
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Within the same limits of Corporation or Municigglior Campus with Medical Faculty
involvement as adjunct faculty.

3) TEACHING STAFF REQUIREMENT

i) Staff Pattern: All faculty shall be full timeHowever part time perceptors in hospital
shall be allowed.

i) Subject wise specialization of the TeachingfSt

S.No.| Subject Specialization required
1. Pharmacy Practice M.Pharm in  Pharmacy Practice pr
Pharmacology or Pharmaceutics.
2. Human Anatomy & M.Pharm in Pharmacology or Pharmacy
Physiology practice
3. Pharmaceutics M.Pharm in Pharmaceutics
(Dispensing & General
Pharmacy)
4, Pharmacognosy-I M.Pharm in Pharmacognosy
5. Pharmaceutical Organic | M.Pharm in Pharmaceutical chemistry |or
Chemistry-I Pharmaceutical Analysis or Quality assurance
or Bulk Drug
6. Pharmaceutical Inorganig¢ M.Pharm in Pharmaceutical chemistry |or
Chemistry Pharmaceutical Analysis or Quality assurance
or Bulk Drug
7. Pharmaceutical microbiologyM.Pharm in Pharmaceutics or Pharmaceutical
Biotechnology
8. Pathophysiology M.Pharm Pharmacy practice or Pheotogy
9. Applied Biochemistry & M.Pharm in Pharmacology or Pharmacy
Clinical Chemistry practice or Pharmaceutical chemistry
10. Pharmacology-I M.Pharm in Pharmacology or Pharmacy
practice
11. Pharmaceutical M.Pharm in Pharmaceutics
Jurisprudence
12. Pharmacology-II M.Pharm in Pharmacology or Pharmacy
practice
13. Pharmaceutical Dosage M.Pharm in Pharmaceutics or Industral
Forms Pharmacy
14. Pharmacotherapeutics —I, [IM.Pharm Pharmacy practice or Pharmacolagy
and Il
15. Community Pharmacy lacy  practice .| or
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Pharmacology or Pharmaceutics
16. Hospital Pharmacy M.Pharm in Pharmacy practice | or
Pharmacology or Pharmaceutics
17. Clinical Pharmacy M.Pharm in Pharmacy practice
18. Computer Science or MCA
Computer Application in
pharmacy
19. Mathematics M.Sc. (Maths)

iii) Teaching Staff :

Department/Division Name of the post No.
Department of Pharmaceutics Professor 1
Asst. Professor 1
Lecturer 2
Department of Pharmaceutical Professor 1
Chemistry Asst. Professor 1
(Including Pharmaceutical
Analysis) Lecturer 3
Department of Pharmacology Professor 1
Asst. Professor 1
Lecturer 2
Department of Pharmacognosy | Professor 1
Asst. Professor 1
Lecturer 1
Department of Pharmacy Practice| Professor 1
Asst. Professor 2
Lecturer 3
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iv) Prescribed qualifications and experience foof€ssor, Assistant Professor, Lecturer
and others :

Sl
No.

CADRE

QUALIFICATIONS

EXPERIENCE

1.

Lecturer

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

i) Registration as a
pharmacist under the
Pharmacy Act.

iii) First Class Master's
degree in appropriate bran
of specialization in
Pharmacy (M.Pharm)

No minimum requirement.

ch

Assistant
Professor

i) Basic degree in
pharmacy (B.Pharm)

i) Registration as a
pharmacist under the
Pharmacy Act.

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

iv) Ph.D. degree (with First
Class degree either at
Bachelor's or Master's
level) in the appropriate
branch of specialization
in Pharmacy.

Three years

of Lecturer or equivalent.

experience |in
Teaching or Research at the level

Professor

i) Basic degree in
pharmacy (B.Pharm)

i) Registration as a
pharmacist under the
Pharmacy Act.

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

iv) Ph.D. degree (with first

Teaching or Research.

i) Ten years experience |n

if) Out of which five years must
be as Assistant Professor.

Class either afzr
X,

(O
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Bachelor’'s or Master’s
level) in appropriate
branch of specialization
in Pharmacy.

4, Director or

Principal or
Head of
institute

) Basic degree in
pharmacy (B. Pharm.)

i) Registration as a
pharmacist under the
Pharmacy Act.

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

iv) Ph.D. degree (with first
Class degree either at
Bachelor’'s or Master’s
level in the appropriate
branch of specialization
in Pharmacy.

i) Fifteen years experience |n

Teaching or Research.

if) Out of which five years must
be as Professor or above |i

Pharmacy.

Desirable :

Administrative
responsible position.

The maximum age for holdin

the post shall be 65 years.

experience in

(@}

Note : If a class or division is not awarded at Mastée'gel, a minimum of 60%
marks in aggregate or equivalent cumulative gradietpaverage shall be
considered equivalent to first class or divisiahiltee case may be.
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Professor — 8 hrs. per week

Assistant Professor — 12 hrs. per week

Lecturers — 16 hrs. per week

vi) Training of Pharmacy Practice Faculty:

a) Teaching staff will be trained as per the mogukscribed by the Central Council.
- Minimum 3 months.

b) Duration of training

c) Training sites

d) Trainer

4) NON-TEACHING STAFF:

- Institutions

running

pharmacypractice

Programmes for at least five years.

- ProfessorAssistant Professor with minimum
of five years of clinical pharmacy teaching and
practice experience.

SI.No. Designation Required Required
ualification
(Minimum) Q
1 Laboratory 1 for each Dept D. Pharm
Technician
2 Laboratory 1 for each Lab SSLC
Assistants or (minimum)
Laboratory
Attenders
3 Office 1 Degree
Superintendent
4 Accountant 1 Degree
5 Store keeper 1 D.Pharm or a Bachelor
degree recognized by|a
University or
institution.
6 Computer Data 1 BCA or Graduate with
Operator Computer Course
7 Office Staff | 1 Degree
8 Office Staff Il 2 Degree
9 Peon 2 SSLC
10 Cleaning Adequate
personnel
11 Gardener Adequate
%
by %2
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5) ACCOMMODATION :

Suitable and sufficient accommodation with adequatatilation, lighting and other
hygienic conditions should be provided to the rodorsPrincipal or the Head of the
department, office, class rooms, library, stafgffstommon room, students common
room, museum, laboratories, stores, etc.

At least two lecture halls along with eight labor#s as specified below should be provided for

1. Pharmaceutics and Pharmacokinetics Lab -2

2. Life Science (Pharmacology, Physiology, Pathsfiggy) -2

3. Phytochemistry or Pharmaceutical Chemistry 2 -

4. Pharmacy Practice -2
Total =

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

Floor area of the laboratory should not be lesa Basquare feet per student required to
work in the laboratory at any given time subjecatminimum of 750 square feet.

Laboratories should be fitted and constructed imanner that these can be kept
reasonably clean. Gas and water fittings, shelvesiing cupboards be provided
wherever necessary.

6. EQUIPMENT AND APPARATUS :

Department wise list of minimum equipments

A. DEPARTMENT OF PHARMACOLOGY :

I. Equipment:
S.No. Name Minimum required Nos.
1 Microscopes 15
2 Haemocytometer with Micropipettes 20
3 Sahli's haemocytometer 20
4 Hutchinson’s spirometer ; ‘ 01
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5 Spygmomanometer 05
6 Stethoscope 05
7 Permanent Slides for various tissues One panaoh tissue
Organs and endocrine glands
One slide of each organ system
8 Models for various organs One model of each osyatem
9 Specimen for various organs and systenis One madeich organ system
10 | Skeleton and bones One set of skeleton andpatme §
bone
11 | Different Contraceptive Devices and One set of each device
Models
12 Muscle electrodes 01
13 | Lucas moist chamber 01
14 | Myographic lever 01
15 | Stimulator 01
16 | Centrifuge 01
17 Digital Balance 01
18 | Physical /Chemical Balance 01
19 | Sherrington’s Kymograph Machine or 10
Polyrite
20 | Sherrington Drum 10
21 Perspex bath assembly (single unit) 10
22 | Aerators 10
23 | Computer with LCD 01
24 | Software packages for experiment 01
25 | Standard graphs of various drugs Adequate number
26 | Actophotometer 01
27 Rotarod 01
28 | Pole climbing apparatus 01
29 | Analgesiometer (Eddy’s hot plate and 01
radiant heat methods)
30 | Convulsiometer 01
31 | Plethysmograph 01
32 | Digital pH meter - 01
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Il. Apparatus:
S.No Name Minimum required Nos.
1 Folin-Wu tubes 60
2 Dissection Tray and Boards 10
3 Haemostatic artery forceps 10
4 Hypodermic syringes and needles of size 10
15,24,26G
5 Levers, cannulae 20

NOTE: Adequate number of glassware commonly used ithe laboratory should be
provided in each laboratory and department.

B. DEPARTMENT OF PHARMACOGNOSY :

I. Equipment:
S.No. Name Minimum required Nos.
1 Microscope with stage micrometer 15
2 Digital Balance 02
3 Autoclave 02
4 Hot air oven 02
5 B.O.D.incubator 01
6 Refrigerator 01
7 Laminar air flow 01
8 Colony counter 02
9 Zone reader 01
10 | Digital pH meter 01
11 | Sterility testing unit 01
12 | Camera Lucida 15
13 | Eye piece micrometer 15
14 | Incinerator ) ‘ 01
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15 | Moisture balance 01
16 | Heating mantle 15
17 | Flourimeter 01
18 | Vacuum pump 02
19 | Micropipettes (Single and multi channeled) 02
20 | Micro Centrifuge 01
21 Projection Microscope 01
Il. Apparatus:
.No. Name Minimum required Nos.
1 Reflux flask with condenser 20
2 Water bath 20
3 Clavengers apparatus 10
4 Soxhlet apparatus 10
6 TLC chamber and sprayer 10
7 Distillation unit 01
NOTE: Adequate number of glassware commonly usechithe laboratory should be

C. DEPARTMENT OF PHARMACEUTICAL CHEMISTRY :

provided in each laboratory and department.

I. Equipment:
.No. Name Minimum required Nos.
1 Hot plates 05
2 Oven 03
3 Refrigerator 01
4 | Analytical Balances for demonstration 05
5 Digital balance 10mg sensitivity 10
6 Digital Balance (1mg sensitivity) 01
7 Suction pumps
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8 Muffle Furnace 01

9 Mechanical Stirrers 10

10 | Magnetic Stirrers with Thermostat 10

11 | Vacuum Pump 01

12 Digital pH meter 01

13 | Microwave Oven 02

Il. Apparatus:
S.No. Name Minimum required Nos.

1 Distillation Unit 02

2 | Reflux flask and condenser single 20
necked

3 Reflux flask and condenser double/ triple 20
necked

4 Burettes 40

5 Arsenic Limit Test Apparatus 20

6 Nesslers Cylinders 40

NOTE: Adequate number of glassware commonly usechithe laboratory should be
provided in each laboratory and department.

D. DEPARTMENT OF PHARMACEUTICS:

I. Equipment:
S.No Name Minimum required Nos.

1 Mechanical stirrers 10

2 Homogenizer 05

3 Digital balance 05

4 Microscopes 05

5 Stage and eye piece micrometers 05

6 Brookfield’s viscometer - - 01
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7 Tray dryer 01

8 Ball mill 01

9 Sieve shaker with sieve set 01

10 | Double cone blender 01

11 | Propeller type mechanical agitator 05

12 | Autoclave 01

13 | Steam distillation still 01

14 | Vacuum Pump 01

15 | Standard sieves, sieve no. 8, 10, 12,22 24, 10 sets
44, 66, 80

16 | Tablet punching machine 01

17 | Capsule filling machine 01

18 | Ampoule washing machine 01

19 | Ampoule filling and sealing machine 01

20 | Tablet disintegration test apparatus IP 01

21 | Tablet dissolution test apparatus IP 01

22 | Monsanto’s hardness tester 01

23 | Pfizer type hardness tester 01

24 | Friability test apparatus 01

25 | Clarity test apparatus 01

26 | Ointment filling machine 01

27 | Collapsible tube crimping machine 01

28 | Tablet coating pan 01

29 | Magnetic stirrer, 500ml and 1 liter capacity 05 EACH
with speed control 10

30 | Digital pH meter 01

31 | All purpose equipment with all accessories 01

32 | Aseptic Cabinet 01

33 | BOD Incubator 02

34 | Bottle washing Machine 01

35 | Bottle Sealing Machine 01

36 = 02

/
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37 | Conical Percolator (glass/copper/ stainless 10
steel)
38 | Capsule Counter 02
39 | Energy meter 02
40 | Hot Plate 02
41 | Humidity Control Oven 01
42 | Liquid Filling Machine 01
43 | Mechanical stirrer with speed regulator 02
44 | Precision Melting point Apparatus 01
45 | Distillation Unit 01
Il. Apparatus:
S.No | Name Minimum required Nos.
1 Ostwald’s viscometer 15
2 Stalagmometer 15
3 Desiccator* 05
4 Suppository moulds 20
5 Buchner Funnels (Small, medium, large) 05 each
6 Filtration assembly 01
7 Permeability Cups 05
8 Andreason’s Pipette 03
9 Lipstick moulds 10

NOTE: Adequate number of glassware commonly usechithe laboratory should be
provided in each laboratory and department.

RINCIPAL,

Mallige College of Pharmacy
Bangaiore-560 090




96

E. DEPARTMENT OF PHARMACEUTICAL BIOTECHNOLOGY :

S.No. Name Minimum required Nos.
1 Orbital shaker incubator 01
2 Lyophilizer (Desirable) 01
3 Gel Electrophoresis 01

(Vertical and Horizontal)
4 | Phase contrast/Trinocular Microscope 01
5 Refrigerated Centrifuge 01
6 Fermenters of different capacity (Desirahle) 01
7 Tissue culture station 01
8 Laminar airflow unit 01
9 Diagnostic kits to identify infectious agents 01
10 | Rheometer 01
11 | Viscometer 01
12 | Micropipettes (single and multi channeled) Odhea
13 | Sonicator 01
14 | Respinometer 01
15 | BOD Incubator 01
16 | Paper Electrophoresis Unit 01
17 | Micro Centrifuge 01
18 | Incubator water bath 01
19 | Autoclave 01
20 | Refrigerator 01
21 | Filtration Assembly 01
22 | Digital pH meter 01

NOTE: Adequate number of glassware commonly used ithe laboratory should be
provided in each laboratory and department.
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F. DEPARTMENT OF PHARMACY PRACTICE:

Equipment:

S.No. Name Minimum required Nos.

1 Colorimeter 2

2 Microscope Adequate

3 Permanent slides (skin, kidney, pancreas Adequate
smooth muscle, liver etc.,)

4 Watch glass Adequate

5 Centrifuge 1

6 Biochemical reagents for analysis of Adequate
normal and pathological constituents in
urine and blood facilities

7 Filtration equipment 2

8 Filling Machine 1

9 Sealing Machine 1

10 Autoclave sterilizer 1

11 Membrane filter 1 Unit

12 Sintered glass funnel with complete Adequate
filtering assemble

13 Small disposable membrane filter for IV Adequate
admixture filtration

14 Laminar air flow bench 1

15 Vacuum pump 1

16 Oven 1

17 Surgical dressing Adequate

18 Incubator 1

19 PH meter 1

20 Disintegration test apparatus 1

21 Hardness tester 1

22 Centrifuge 1

23 Magnetic stirrer 1

24 Thermostatic bath 1

NOTE:
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1. Computers and Internet connection (Broadband), ig8 computers for students with
internet and staff computers as required.

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

G. CENTRAL INSTRUMENTATION ROOM :

S.No. Name Minimum required Nos.

1 Colorimeter 01

2 Digital pH meter 01

3 UV- Visible Spectrophotometer 01

4 Flourimeter 01

5 Digital Balance (1mg sensitivity) 01

6 Nephelo Turbidity meter 01

7 Flame Photometer 01

8 Potentiometer 01

9 Conductivity meter 01

10 | Fourier Transform Infra Red Spectromete 01
(Desirable)

11 HPLC 01

12 HPTLC (Desirable) 01

13 | Atomic Absorption and Emission 01
spectrophotometer (Desirable)

14 | Biochemistry Analyzer (Desirable) 01

15 | Carbon, Hydrogen, Nitrogen Analyzer 01
(Desirable)

16 | Deep Freezer (Desirable) 01

17 lon- Exchanger 01

18 | Lyophilizer (Desirable) 01
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APPENDIX-C
INTERNSHIP

1) SPECIFIC OBJECTIVES:

2)

)

i)

to provide patient care in cooperation with pats, prescribers, and other members of
an interprofessional health care team based upandstherapeutic principles and
evidence-based data, taking into account relevagall ethical, social cultural,
economic, and professional issues, emerging teogied, and evolving biomedical,
pharmaceutical, social or behavioral or administeatand clinical sciences that may
impact therapeutic outcomes.

to manage and use resources of the healthsyamtem, in cooperation with patients,
prescribers, other health care providers, and adtrative and supportive personnel,
to promote health; to provide, assess, and coaelsafe, accurate, and time-sensitive
medication distribution; and to improve therapeotitcomes of medication use.

iii) to promote health improvement, wellness, aiskdse prevention in co-operation with

Vi)

patients, communities, at-risk population, and othembers of an interprofessional
team of health care providers.

to demonstrate skills in monitoring of the ieal Health Programmes and schemes,
oriented to provide preventive and promotive headtte services to the community.

to develop leadership qualities to functioreefively as a member of the health care
team organised to deliver the health and familyfavel services in existing socio-
economic, political and cultural environment.

to communicate effectively with patients ahé tommunity.

OTHER DETAILS :

All parts of the internship shall be done, asda possible, in institutions in India. In
case of any difficulties, the matter may be refén@ the Pharmacy Council of India
to be considered on merits.

i) Where an intern is posted to district hospital training, there shall be a committee

consisting of representatives of the college owensity, and the district hospital
inee. For such trainee a

ined from the r%
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administrative authorities which shall be counmgmed by the Principal or Dean of
College.

iii) Every candidate shall be required, after pagghe final Pharm.D. or Pharm.D. (Post

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

3. ASSESSMENT OF INTERNSHIP :

)

The intern shall maintain a record of workigfis to be verified and certified by the
preceptor (teacher practioner) under whom he wofgart from scrutiny of the
record of work, assessment and evaluation of trgirghall be undertaken by an
objective approach using situation tests in knog#edkills and attitude during and at
the end of the training. Based on the record ofkveord date of evaluation, the Dean
or Principal shall issue certificate of satisfagt@ompletion of training, following
which the university shall award the degree oraechim eligible for it.

Satisfactory completion of internship shale etermined on the basis of the
following:-

(1) Proficiency of knowledge required for each casgnagement SCORE 0-5

(2) The competency in skills expected for provid@igical

Pharmacy Services
SCORE 0-5

(3) Responsibility, punctuality, work up of caseyelvement
in patient care SCORE 0-5

(4) Ability to work in a team (Behavior with othéealthcare professionals including
medical doctors, nursing staff and colleagues).

SCORE 0-5
(5) Initiative, participation in discussions, rasgh aptitude. SCORE 0-5
Poor Fair Below Average| Average Above Average Heot|
0 1 2 3 4 5

A Score of less than 3 in any of above items vepiresent unsatisfactory completion of
internship.
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