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SHORT ANSWER QUESTIONS

Q1. Write a note on “Pharmacy as a career.”

Ans. Pharmacy as a Career

e Definition: Pharmacy is a healthcare profession that involves
the preparation, dispensing, and proper use of medications.

Career Opportunities:

O Hospital Pharmacist -
cations and patient care.

Works in hospitals managing medi-

O Community Pharmacist - Dispenses medicines and pro-
vides health advice in retail pharmacies.

O Industrial Pharmacist - Works in pharmaceutical manu-
facturing, quality control, and drug formulation.

O Regulatory Affairs Specialist - Ensures drug safety and
compliance with legal regulations.

O Clinical Research Associate - Involves in drug trials and
research studies.

O Academia & Teaching - Teaching pharmacy students in
universities and colleges.

Q2. Describe/Write a note on “Pharmacy Education

in India.”
Ans. Pharmacy Education in India
Regulatory Body: Pharmacy education in India is regulated by the
Pharmacy Council of India (PCI) and All India Council for
Technical Education (AICTE).
Levels of Pharmacy Education:

O Diploma in Pharmacy (D. Pharm) - 2-year program, entry
-level qualification for pharmacists.

O Bachelor of Pharmacy (B. Pharm) - 4-year undergraduate
degree covering drug formulation, pharmacology, and phar-
maceutical sciences.

O Master of Pharmacy (M. Pharm) - 2-year postgraduate
degree specializing in areas like Pharmaceutics, Pharma-
cology, Pharmaceutical Chemistry, and Pharmacognosy.

O Doctor of Pharmacy (Pharm. D) - 6-year course
(including internship) focusing on clinical pharmacy and
patient care.

O Ph.D. in Pharmacy - Advanced research-based degree in
pharmaceutical sciences.

Q3. What is pharmacopoeia? Give different editions of
pharmacopoeia.

Ans. Pharmacopoeia is an official book containing standards for

drugs, formulations, their quality, purity, strength, and testing

methods.

It serves as a legal standard for drug manufacturing and quality

control.

Different Editions of Pharmacopoeia:

O Indian Pharmacopoeia (IP) - First published in 1955;
latest edition IP 2022.

History of the profession of Pharmacy in India,
Pharmacy as a career and Pharmacopoeia
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{ Career Opportunities in Pharmacy ‘

[ [

| 1 1

International Career Entrepreneurship & Academic & Incustrial Pharmacy Hospital & Clinical Retail & Community Regulatory &
Opportunities Business Research ( Industr;)l Pharmacy Pharmacy Government Sector

Pharmaceutical
Distributor

Lecturer / Professor

Overseas Pharmacist
Jobs

Research and
Development

Drug Inspector

Hospital Pharmacist J Retail Pharmacist J

Pharmaceutical J

Clinical Research
Startups

Associate (CRA)

- Production and
Manufacturing

[

Pharmacist in ]

o - Community
Clinical Pharmacist } Government Hospitals

Pharmacist

1. Research and Development (R&D)
e Involves new drug discovery, formulation research, and
clinical trials.
e Pharmacists work as scientists and researchers in R&D de-
partments.
e High demand in biopharmaceutical and nanotechnology-
based drug companies.
e Example Companies: Sun Pharma, Dr. Reddy’s, Cipla, Bio-
con.
2. Production and Manufacturing
e Involves large-scale drug manufacturing, packaging, and
distribution.
e Pharmacists ensure that drugs are produced according to
GMP (Good Manufacturing Practices).
® Job roles include Production Supervisor, Process Develop-
ment Scientist.
3. Quality Control & Quality Assurance (QC & QA)
e Ensures the safety, purity, and effectiveness of pharmaceuti-
cal products.
e Pharmacists work as Quality Analysts, Quality Assurance
Officers.
e Involves analytical testing of raw materials, intermediates,

and final products.
4. Regulatory Affairs

e Works with government agencies like DCGI, CDSCO, USFDA,
WHO.
e Ensures that drugs comply with national and international
regulations.
e Roles: Regulatory Affairs Officer, Compliance Specialist.
B. HOSPITAL & CLINICAL PHARMACY
Pharmacists play a vital role in patient care, medication manage-
ment, and hospital pharmacy services.
1. Hospital Pharmacist
e Works in government and private hospitals to dispense
medicines and monitor patient therapy.
e Provides drug information and counseling to patients.
2. Clinical Pharmacist
e Works closely with doctors to provide drug therapy recom-
mendations.

Quality Control &
Quality Assurance
Regulatory Affairs

Nuclear Pharmacist

Pharmacovigilance &
Drug Safety Officer
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e Ensures that all pharmaceutical products meet regulatory
standards.
e Prevents the production of substandard and counterfeit
medicines.
2. Regulatory Requirement for Drug Approval and Manufac-
turing
e All pharmaceutical companies in India must follow IP stand-
ards to manufacture and sell drugs.
e Ensures compliance with Good Manufacturing Practices
(GMP).
e The IP is legally recognized under the Drugs and Cosmetics
Act, 1940.
3. Helps in Drug Formulation and Testing
e [P provides monographs of drugs, excipients, and pharma-
ceutical preparations.
e Includes chemical tests, instrumental analysis, and microbi-
ological standards.
e Used by pharmaceutical companies, research institutions,
and drug testing labs.
4. Ensures Patient Safety and Public Health
e Maintains strict quality control of medicines to reduce ad-
verse drug reactions (ADR).
e Ensures that safe and effective drugs reach consumers.
e Supports government health programs and vaccine produc-
tion.
5. Facilitates International Trade and Export of Indian Medi-
cines
e Ensures that Indian pharmaceutical products meet global
standards.
e Aligns with USP (United States Pharmacopoeia), BP (British
Pharmacopoeia), WHO standards.
e Strengthens India's position as a leading exporter of generic
medicines and vaccines.

Impact of Indian Pharmacopoeia on the Pharmaceutical In-
dustry
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Q5. How do the Indian Pharmacopoeia (IP), British Pharma
copoeia (BP), and United States Pharmacopoeia (USP)
differ in their scope and applications?

Ans. Introduction

A pharmacopoeia is an official document that defines the stand-
ards for the identity, purity, strength, and quality of medicines
used in a country. Each nation has its own pharmacopoeia to
regulate drug manufacturing and ensure public safety.
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16 History of the Profession of Pharmacy in India, Pharmacy as a career & Pharmacopoeia

18. What is the primary role of the Indian Pharmacopoeia Commission (IPC)?

a) Regulating drug prices b) Developing drug quality standards
¢) Conducting clinical trials d) Issuing pharmacy licenses
19. Which professional pharmacy association in India was established in 1939?
a) IPA b) PCI c) IPC d) CDSCO
20. Which pharmacy organization in India represents drug control officers?
a) [HPA b) AIDCOC c) OPPI d) NPTA
1-a 2-b 3-b 4-b 5-c 6-a 7-b 8-b 9-a 10-c
11-b 12-c 13-b 14-c 15-b 16-a 17-a 18-b 19-a 20-b
FILL IN THE BLANKS
1. The term Pharmacopoeia was first used in 1580 in a book on printed in Italy. (drug standards)
2. The first U.S.P. was published in december both in english and latin languages. (1820)
3. The Indian Pharmacopoeial List was published in 1946 as a supplement to . (british pharmacopoeia)
4. The first International Pharmacopoeia was published by in 1950 (Volume I) and in 1955 (Volume II). (WHO)
5. The dissolution test has been introduced in edition of Pharmacopoeia of India. (Third)
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Packaging Materials

23

6. Tamper-Evidence and Security

e Packaging should prevent counterfeiting and unauthorized

access.
e Tamper-evident seals, holograms, and child-resistant caps
enhance security.
7. Regulatory Compliance
e Must comply with US FDA, WHO, EU GMP, and Indian Pharma-
copoeia standards.
e Materials should be non-toxic, non-leaching, and approved for
pharmaceutical use.
8. Cost and Sustainability
e The material should be cost-effective while maintaining quali-
ty.
e Biodegradable and recyclable plastics (e.g., PLA) are preferred

for eco-friendly solutions.

Q6. What are the metallic packaging materials used in
pharmaceuticals, and what are their advantages and
limitations?

Ans. Metallic packaging materials are widely used in pharmaceuti-

cals for protecting drugs from environmental factors, providing

mechanical strength, and ensuring stability. Common metals used
in pharmaceutical packaging include aluminum, tin, and stainless
steel.

Metal Packaging
Materials

6. @GUIS'-W 3R YR&T (Tamper-Evidence & Security)
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forg foma ST 81 AR TR UGN &1 S aTet Ty Teafif=gw, fo ok
R Ea g

Aluminum ‘

| Tin ‘ | Stainless Steel | ‘ Metalized Film ‘

Types of Metallic Packaging Materials in Pharmaceuticals
1. Aluminum
e Used for blister packs, foil wrappers, tubes, and bottle caps.
e Provides an excellent barrier against moisture, light, and gas-
es.
2.Tin
e Used for ointment and cream containers, metal tubes.
e Corrosion-resistant when coated properly.
3. Stainless Steel
e Used in bulk drug storage containers and infusion systems.
e Non-reactive and durable, ideal for sterile storage.
4. Metalized Films

e Thin aluminum-coated polymer films used for flexible pouch-
es.
e Lightweight and strong, providing protection from moisture
and air.
Advantages of Metallic Packaging Materials
1. Excellent Barrier Properties
e Prevents moisture, gases, and light from affecting drug stabil-
ity.

e Protects sensitive drugs from degradation and oxidation.
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Packaging Materials

13. What is the role of rubber closures in packaging?

a) Increase product cost b) Prevent microbial contamination
¢) Enhance visual appeal d) Reduce drug potency

14. Which packaging material offers the best protection against moisture?

a) Paper b) Aluminum foil c) Plastic wrap d) Cardboard
15. What is the primary advantage of blister packaging?

a) Reduces drug potency b) Enhances marketing appeal

¢) Provides unit-dose protection d) Increases production cost

16. Which of the following is NOT a component of glass?
a) Silica b) Sodium carbonate
¢) Calcium carbonate d) Lead oxide

17. What type of rubber is commonly used in pharmaceutical closures?

a) Butyl rubber b) Silicone rubber

¢) Nitrile rubber d) Polyurethane rubber

18. What is the primary disadvantage of metal packaging?

a) Low strength b) Poor barrier properties

c) High cost d) Poor recyclability

19. Which of the following materials is biodegradable?

a) PVC b) PET c) Polylactic Acid (PLA) d) Polypropylene

20. Why is amber glass used for pharmaceutical packaging?

a) To reduce costs b) To improve aesthetics

¢) To protect light-sensitive drugs d) To increase weight
1-b 2-c 3-b 4-c 5-d 6-a 7-b 8-a 9-b 10-c
11-d 12-c 13-b 14-b 15-c 16-d 17-a 18-c 19-c 20-c

1.__ areused for storage of photosensitive pharmaceutical products.(Amber colour glass container)

2. Aerosol containers have good mechanical strenght in order to bear _____ of aerosol packing. (Pressure)

3. Air-tight containers are also called _____ containers. (Hermetic)

4. The epoxides and ____ are used as lining materials for collapsible tubes made from aluminium. (Vinyls)

5. The cellophane sheets are used for _____ packaging of tablets and capsules.(Strip)

6. Cork is obtained from the bark of _____tree. (0ak)
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SHORT ANSWER QUESTIONS

Q1. What are Pharmaceutical Aids? Define and Classify with
Examples.

Ans. Pharmaceutical Aids are substances used in pharmaceutical
formulations but do not have any direct therapeutic effect. They
help in manufacturing, stability, and delivery of the drug.

Classification:
e Diluents (Lactose, Starch)
e Binders (Gelatin, PVP)
¢ Disintegrants (Sodium Starch Glycolate)

e Lubricants (Magnesium Stearate)

Q2. Ideal Properties of Pharmaceutical Aids (Additives)

Ans. Pharmaceutical Aids should be chemically stable, non-toxic,
inert, and compatible with active ingredients. They must not alter
drug effectiveness and should enhance formulation stability. Good
pharmaceutical aids should be cost-effective, easily available, and
should not cause any adverse reactions.

Q3. Define and Classify Organoleptic Additives Used in
Pharmaceutical Formulations.

Ans. Organoleptic Additives are used to enhance the sensory prop-
erties (taste, color, smell) of pharmaceutical formulations.

Classification:
e Coloring Agents (Titanium Dioxide, Tartrazine)
¢ Flavoring Agents (Vanillin, Menthol)

e Sweetening Agents (Sucrose, Saccharin)

Q4. Coloring Agents Used in Pharmaceuticals (With Examples)

Ans. Coloring Agents are dyes or pigments added to pharmaceuti-
cals to improve appearance and aid identification. They must be
non-toxic and FDA-approved.

Examples:

e Natural Colors (Caramel, Chlorophyll)

e Synthetic Colors (Tartrazine, Sunset Yellow)
Q5. Flavoring Agents Used as Additives (With Examples)
Ans. Flavoring Agents are used to mask the unpleasant taste of
drugs and improve patient compliance.
Examples: Sweet Flavors (Vanilla, Honey), Cooling Flavors
(Menthol, Peppermint), Fruit Flavors (Orange, Strawberry)

Pharmaceutical Aids

"Y1, prafRfesd gy T 82 PHRgR T ugw @t ufvurer § 3k
3% SUgE Jarevil afed wiiffgpd B3|

IW: HHgesd tgy 3 uerd g1 & o shtwehig fmfor & Iuai farg sma
g AP W BiE ey vure & srad i 3 fmfon, fRRar iR gar @
f&hiadt # gere 81 B
Fffeur:

o STESH (Sfemfe, i)

o fEHEEITH @ifsan ©r W@Rdie)
U2 BT TS (WETaH) & TSR 0T |1 g4 T
IW: BHGRHA USH &I IS T J R, R-fawed, fAfesy, ok
Hiehd Uew! & IIHA g1 dgU| I adl B YHTaRiaar &I gHIdd et
HRAT BT 3R T B fRRAT B SgHT T1iRTI T 3T ufsfed wr
TRTd aTel, gau, 3R IS ufaga ufafsar 76l 37 arar g anfeul

"y3.3Nwehy fmfor & Iuah fre oM are siffiafd® ufsfesy (ad
HgTa®) B uRuTa & ok 3% affepa #¥ |
IW: S TS 3 uard g § S a1 & Hadt ot (g, 3, Te)
B GURA & fo Iught fave o B
T
o 33 1A Tolew @Ry SReiass, erefoin)
o TG ¢ dTel TeigH (a-ifer, Hula)
o o™ 9o/ ara ol (G, Ad)

U4 PATgfere § IUUNT fHT @M aTdt T &7 a1d TSiel (Colouring
Agents) TR T e feupft ford | Serevur &

TR: 107 ¢ a1l Tolerd 3 7 a1 furie 81 § o garei ol Sufufy gura
3R UggH | Aeg B3 & [T SIS 9 § 1 38 TR-fawed 3R FDA
fHIfGd g =nfgul
3GIeRul:

. TN (¥, TR

o HOW A @IeioiF, T T A
wy5.ufsfes & Fu & vy WA Toied (T 3 ardl verd) R T
Tfere feuoft fore| Iarerur 3
JIW: WIE ¢ I Toley garstt & Hed WG & UM SR A7 &t Wigpfa
T F foru Iuan fpu 9a ©1
ISRV WIS WG (@-1al, W6Q), $8 Wi @uid, TRfie), wel & w@ig
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e Examples: Benzoic acid, Sorbic acid.

4. Chelation (Metal Ion Binding to Prevent Degradation):

e Some preservatives bind to metal ions (like Fe?*, Cu®*) that
catalyze oxidation reactions, thereby preventing drug deg-
radation.

e Examples: EDTA (Ethylenediaminetetraacetic acid)

5. Prevention of Enzymatic Degradation:

e Some preservatives inhibit microbial enzymes that may
degrade pharmaceutical products.

e Examples: Parabens (Methylparaben, Propylparaben).

Types of Preservatives Used in Pharmaceuticals:

1. Antimicrobial Preservatives: Prevent bacterial, fungal, and
yeast growth. Examples: Benzalkonium chloride, Phenol,
Parabens (Methylparaben, Propylparaben).

2. Antioxidant Preservatives: Prevent oxidation reactions.
Examples: Ascorbic acid, Sodium bisulfite, Tocopherols
(Vitamin E).

3. Chelating Agents: Bind metal ions to prevent oxidative degra-
dation. Examples: EDTA, Citric acid.

Importance of Preservatives in Pharmaceuticals:
e Ensures the safety and stability of medicines over time.
e Prevents contamination of multi-dose liquid formulations.

¢ Increases shelf life, reducing waste and improving drug ef-
fectiveness.

Q6. What are the different types of preservatives, and where
are they used in pharmaceutical formulations? (BTEUP 2022)
Ans. Types of Preservatives and Their Use in Pharmaceutical
Formulations

Preservatives are substances added to pharmaceutical formula-
tions to prevent microbial contamination, oxidation, and degrada-
tion, ensuring the stability, safety, and efficacy of the product
throughout its shelf life. Different types of preservatives are used
based on their mechanism of action and formulation requirements.

1. Antimicrobial Preservatives

e These preservatives inhibit the growth of bacteria, fungi,
and yeast in pharmaceutical products.

e Used in liquid formulations, eye drops, creams, and oint-
ments to prevent microbial contamination.

e Examples and Uses:

o JqlevUl: Benzoic acid, Sorbic acid.
4. = (Chelation - YTq 3T B FIUHT TIeH Hﬁm:
o T Uoidicad UTq M (Fe?D, Cu’l) ¥ SR SRABRUN B Advdt
gl
e JaIgRUl: EDTA (Ethylenediaminetetraacetic acid).
5. USIgA® 3MU"e &1 AHAT (Inhibition of Enzymatic Degrada-
tion):

o $F Uudieoy ArShIfaTe TomgHl & S1fid HRd § difds 3 gaT &
WETF D

® JqQIeRUI: Parabens (Methylparaben, Propylparaben).

wrfgfE # SuanT fFy 9 ard fafts yoR & dwdfesn:
1. Qﬂ'ﬁﬁ?ﬁﬁ'ﬂﬁaﬂﬁﬁq J&leXUl: Benzalkonium chloride, Phe-

nol, Parabens|
2. TASITRiSe Uwdfesd: IS8R Ascorbic acid, Sodium bisulfite,

Tocopherols (Vitamin E)|

3. fucifdr uoled: IeR0L: EDTA, Citric acid |

prHTRgfeHe # Udiesd o1 Hew:

o TSN P TR& 3R RRaT YA B

o Hel-SI fAliebs WiHcRH H Hguul i I g

o b ARG TC ¢, o gar i THY de I Ay Tl B

6. TPR F Avrdiced SH-DI 4 T, 3k 3% prafEgea
IR A Fgl SUUNT {591 SITaT 82 (BTEUP 2022)

IW: BHRYRTd BraH ¥ AftT yeR & Twdiesd s 39
IuET

Toidfes 3 uerd g1 € St ersial & b, SiTaRfiarur 3R Siuge bl
Add &, o gaT ot R, GRafM SR yuTaRiterar o+ gt | faftra
UBR & Uoidieod 37 {1 o7 (mechanism of action) ﬁ?%@'&ﬁ
TALIH AT &b YR W IuANT fobd o1 Bl

1. GEIHTSITSe USdfeod (Antimicrobial Preservatives)
o I orafecy SR, BT SR e & fawr &l Ashd B
o TR BIHARH, 3TS g1, 1 SR AdeH # ST f5U od |
o ITER0T 3R ITGT:

Preservative / iR&$ Mechanism of Action / foratafer Used In / IUANT 5T ST 8
Benzalkonium chloride / Disrupts microbial cell membranes / Eye drops, nasal sprays, antiseptic solutions / TS
ERINCAIRREENINES] JEFSldl B PRI freeh HT T FRdl & ST, Ao B, TR Heg=

Methylparaben & Propylpara-

ben / BTSRRI 3R ¥ USTeH Tfafafdy oY Ak &
TS aiRIEA

Inhibits microbial enzyme activity / J&Fsial

Syrups, topical creams, cosmetics / RiRU, <iiU®wd H14,
HIACHR

Phenol & Cresol / foT@ 3R Denatures proteins and disrupts microbial Vaccines, injectable solutions / &, golacad did
ERIK cellwalls/@l’cﬂqaﬁ%ﬁﬂm%x’rﬁ?
GEFSHA! B HIRIBT IR P 7Y FT 3
Chlorobutanol /a%hﬁalwﬁa Affects microbial metabolism / ﬁ&ﬁ@@f% Ophthalmic (eye) and nasal preparations / EERER
F AeTSfersH) B yifad S 3 (3T 1) 3R 1 Pt garatt &
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6. Stabilizing Biopharmaceutical and Protein-Based Drugs:

e Protein-based drugs (e.g., monoclonal antibodies, insulin) are
highly pH-sensitive.

e Buffering agents maintain a stable pH, preventing protein de-
naturation and aggregation.

e Example: Histidine buffer in insulin formulations maintains
protein stability.

6. TG ITERET R MEH-3nuTfva garsit & fRR HA:
o YA 3R AR Telare! SRl TiéH-snemid gand pH aRkad
& T S G gicht ¥
o FHRAT Q@?ﬂ pH P Fafa o WidH &1 fgeq (denaturation)
3R ST (aggregation) Ad B

o ITETUL: fRREFET TR (Histidine Buffer) ST BIHARM H fRRT
CRIMESERI ]

Common Buffering Agents and Their Uses in Pharmaceuticals/

FHIERFET # 39T P I a AT THRET Toie AR 3 AT

Buffering A%ent / SBIAT Function / £

Common Usage / 9H IuTT

Phosphate Buffer / T
gHhY

Maintains neutral pH / dc® pH ERINRSCRIE

Parenteral (injectable) formulations, eye drops /
Sodcad w&ﬁm 3MTS SI

L

Citrate Buffer / 9Igcc g

Prevents precipitation & enhances solubili-

Ipjectable drugs, oral suspensions / §eidcdd Gald ,
e T

ty / S[G&TUI (Precipitation) %I AT § 3R
(Solubility) derdT

Acetate Buffer / THIce IR Adjusts pH for stability / pH &1 fRRar1 & ferg Aspirin, liquid oral formulations / TR R Aifes

GHMIG PRl & PR
Boric Acid Buffer / iR& Reduces irritation / ST &1 HH BT 7 Ophthalmic (eye) drops / &ﬂﬁg\fﬁﬂ) 7 daeft gany)
TRTS IR
Tris Buffer (Tris-HCI) / i&& Stabilizes protein-based drugs / Wi¢H- Biopharmaceutical formulations (monoclonal anti-
TR (Tris-HCI) 3T Tt & fRR Har g %

bodies) /
GsTSiv

Q9. What are suspending agents, and why are they used in
liquid formulations?

Ans. Suspending agents are excipients added to liquid pharmaceu-
tical formulations to ensure the uniform dispersion of solid drug
particles in a suspension, preventing sedimentation and caking.
They help maintain the physical stability, consistency, and bioa-
vailability of the formulation.

Why Are Suspending Agents Used in Liquid Formulations?
1. Prevention of Sedimentation:
e In suspensions, solid particles tend to settle at the bottom
over time due to gravity.
e Suspending agents increase viscosity, keeping the particles
uniformly dispersed.
e Example: Methylcellulose in antacid suspensions prevents
sedimentation.
2. Enhancing Physical Stability:
e Without suspending agents, caking (hard mass formation)
occurs, making redispersion difficult.
e Suspending agents prevent particle aggregation, ensuring a
homogeneous mixture.
e Example: Xanthan gum in pediatric syrups prevents caking.
3. Improving Pourability and Ease of Administration:
e Suspending agents provide optimum viscosity, making the
formulation easy to pour and measure.

e Example: Sodium carboxymethylcellulose in oral suspensions

improves pourability.

"Y9. TRIfET woicw 1 g §, ok 3% fufPs widae & waf
IuaT fomar e @2

JTR: ﬂ@%ﬂmémwﬁ (excipients) g g e R
HHRGfeHd BIHA= o SIST SITdT 8 dlfd 319 <l Uil & JHH T J
THefTT off T 3R I ad IR ST (sedimentation) ¥ T ST T | A &aT
B! FRRA, fRR T 3R Sa3UARIAT (bioavailability) ST 3@ &

fafs wiasq ¥ wfET usiew &1 g Fai fbar o 82
1. 3[dATG (Sedimentation) &Y AHT:
o T T 319 HUI AT & 1Y dd W o Fobd gl
o TR Toicw RuRIuTEe (viscosity) §1d 8, R S0 THH U 3
fdfad wa 7
o ITERVI: R ageS & UeTiys TRz o JudiT fasar SIrdr |
2. vifow fRRar & gur:
o IS TS ol 78t g, Ot wur 3o H fausrasr 31 e
(caking) ST Tebdl B, TG gaT &1 GIaRT BT GfRbe 81 ST |
o T HUT Pl 3eNT W &, O ThaaH Ay s18d 2|
o JSTERVL: UfSTIes RIRY T SIY T (Xanthan gum) &1 ITANT f5a
EIGIE
3. a1 ! AT & T 3iR |Tu & "erd:
o JIET Toic aRa »i fRufuoge o Fafd #7a € a9 39 e
eV H s gsar gl

o ITERVL: fSTH HIEIGIARTRIGAN (Sodium CMC) RRu &
JUENT fpaT ST B
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Q3. What factors affect size reduction efficiency in
pharmaceuticals? (BTEUP 2024)

Ans. Factors Affecting Size Reduction Efficiency in Pharmaceu-

ticals

Size reduction efficiency in pharmaceuticals depends on various

material, process, and equipment-related factors that influence

how effectively large particles break down into smaller sizes.

UY3. FHIGRH | PR H S Bt g&al &) guIfad H- ara
PRSP PIF-B1H A 82 (BTEUP 2024)

IR pHgRew & PR F FHt B garar 1 yuifaa s+ ara

PRSP

BHRgehE § MBR H ' (Size Reduction) B G&fdT H3 I,
UfhaTTd, 3R IUPRY F T BRI R [k &t 3, &t 75 Fuffa
P ¢ fob 98 B fa) gurdt % T B 3R # ufkafdd g

1. Material-Related Factors

1. AR (Material) & Y& PR®

Factor / PR®

Effect on Size Reduction / STHPIR St W) guE

Example / 3cIer0l

Hardness / @Rl

Harder materials require more energy and strong-
er milling equipment.

FHoR At & URA & forg 3ifies Soif ok Torgd
TR SUBRT B SraaHar Bt 2

Calcium carbonate, quartz need high-energy mills.
%@zgm FIEHE, BTl B FA-Soll A BT AT
Bl gl

Toughness / TS

Tough materials resist breaking, making size re-
duction difficult.

Gelatin, rubber require special milling techniques.

foraifeq, TR ) faQw fafeiv de-ie! 31 siazgddr it 3

ToTgd I ge &7 Uiy FHRalt 8, R SR & St
S Bl ol &
Moisture Content / High moisture leads to clumping, making grinding | Wet starches cause mill clogging.
ELIEGK e inefficient. it eT firet 1 o R bdl ¢ |
3ifr Tt & Fror arEh foue S 3, s b &t
Ufshar sgTdt 81 Sl g1
Friability Brittle materials break easily, improving efficiency. | Aspirin, sucrose easily break into fine powder.
(Brittleness) / Rl ;E:ﬁ%mtﬁ&m@fgfﬁlﬁﬁ%,mmﬁa&ﬁ TR, gepiet ST ¥ SRie Uk # ge W o
|
Softness / e Soft materials may stick to the grinding equip- Waxy substances like cocoa butter are hard to grind.
ment. WWWWWW@WW@W%I
P T T aTd IuSuil ¥ fues gt 8l
Elasticity / KIERIGGI Elastic materials absorb impact, making milling Rubber, gums require cryogenic grinding.

inefficient.
Arefie Il UHTg &) Sraiid B o B, o fafer
31 ufspar sryTd 8 Sl 21

IR, TG B BRSNS UTSST BT STaTHmdl gt 2

drugs.
g@%ﬁ@ﬁ&ﬁﬁﬂeﬁﬁﬁwmwmm
[

2. Process-Related Factors 2. ST (Process) A Heiftd Heb
Factor / ®R® Effect on Size Reduction / 3THR # HHI TR YT Example / 3@

Feed Size /?ﬂ?:' STPR | Larger particles take longer to reduce in size. Pre-milled powders improve efficiency.
S FHUI B BIC 3MHR § geaq § e THg arar 8| Td-fd U UTSeR e | gUR FRd

Milling Time / fafeiT Longer milling increases size reduction but may Extended milling can degrade vitamins.

LR cause overheating. el T T Tl 3 § freria 79 €1 9ebd €1
3ifi T A% ffeiT 9 § SR & 3ifir Fet gt 3,
AP 31t T Iw B e g

Temperature / dIUHTT | Excessive heat can melt or degrade heat-sensitive Enzymes and antibiotics need low-temp milling.

ToRH 3R Temifeay & oH argaH R fAfeh o
3TITHdT Bl B

Presence of Impuri-

Impurities can cause irregular particle size distri-

Dirt in herbal drugs affects grinding efficiency.

ties / rggfgal & bution. gaal qarell § Tt G B gardl Y UHIad Bedl 1
SufRifa RIS HUN F PR T I I0d FR T ¢
3. Equipment-Related Factors 3. SUPIUT (Equipment) ¥ Tafta sR®
Factor / PR® Effect on Size Reduction / 3T®R & HH TR UG Example / 3&TgRUI

Type of Mill Used / | Different mills provide different particle sizes. Ball mill for fine grinding, hammer mill for coarse
g A s uer | fafts fird faft &7 sieR uer #vd 1 grinding.

Sife e SRt U & forg, gvR fiver Hie diq & forg)
Speed of Rota- Higher speeds increase impact but can cause excess Jet mills use high-speed impact for micronization.
tion / gui9 far heat.
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hot air stream, leading to efficient drying with minimal time. The
process is based on the fluidization technique, where particles be-
have like a fluid when exposed to high-velocity air.

Process of Fluidized Bed Drying:
Step 1: Loading the Material

e The wet granules, powders, or crystals are loaded into the
drying chamber.

e A perforated bottom plate holds the material.
Step 2: Fluidization

e Hot air is introduced from below the perforated bed at high
velocity.

e The air lifts and suspends the solid particles, allowing uniform
heat transfer.

Step 3: Moisture Evaporation
e The hot air removes moisture from the particles.
e The exhaust system removes the humid air.
Step 4: Drying Completion

e The drying continues until the desired moisture content is
achieved.

e The dried material is discharged for further processing.

Construction:

A Fluidized Bed Dryer (FBD) consists of a stainless steel cham-
ber with a removable perforated bottom, known as the bowl.

Inlet i T Outlet
. Ty

P TRE TAER R ¢ IR JAF Y J Yo ¢ I8 ufshar
T W 3uTRd gidl 8, FrgH Sull &1 Gudh ga1 & §¢ Sl g 3R T+
ERARECARTI G

WISSTES 98 FIR P Ufehar:

TN 1: AR B S HIAT
o i TFER Uerd, UISER A1 fohved & YEM ardl F&f B STel 9Kl g
. :ﬁﬁw%ﬁ?ﬂﬁ? (Perforated Plate) Waﬁuﬁwﬁ’r%

TUT 2: WIS SISO (Fluidization)
o T g1 1 ffed wag @ A A @ varied far S 71

e BT 319 BUN B FW IaER FHafed B b 8, s wif wom
U Y WHEART 81t 81
IR 3: TH PT il (Moisture Evaporation)

o T g1 HUN B} T B geT I B
o BT TG (Exhaust System) TH! gad 4T &1 STER Hebramd! |
WROT 4: '\ﬂﬁ'ﬁ P FHIRY (Drying Completion)

o 5§ I 3fwsd THI TR (Moisture Content) T &1 g1 SITayl, Ufehan
EINEGTIE]

o TS TS AT 1 31 Y ufdhan & forg Fderan Sar g1
fomfor:

FIgsiees a8 SR (MU Feoford Tl dR § o« gian &, e
T gel AT BT ad giar 8, O a13e Fe1 S gl

: —41: Fan

|
v

- [

Recirculation control — ¢

Air heaters

Hot air —1»

Air filter ———!

(=

Filter bags

— Detachable bowl

— Fluidized solids
— Perforated plate

Vertical Fluidized Bed Dryer

Q7. What are the principles of freeze-drying, and how does it
preserve pharmaceuticals? (BTEUP 2022)

Ans. Freeze-drying (Lyophilization) is a dehydration technique

that removes moisture from pharmaceuticals by freezing the mate-

rial and then sublimating the ice under vacuum. It is widely used to

preserve heat-sensitive drugs, vaccines, and biological products

Principles of Freeze-Drying: The freeze-drying process is based
on three main principles:

1. Freezing:

e The pharmaceutical product is frozen at extremely low tem-
peratures (-50°C to -80°C).

e This converts the water content into ice, preventing degrada-
tion.

U%W.Iﬂ_\.rf-s'lg"ﬂ (Freeze-Drying) & frgia o ?, 3R g
BHGRH I Ha UFd BT 82 (BTEUP 2022)

3R Il'ﬂTrT-Cj'IE"T (Lyophilization) T [EERICEUI (Dehydration) m%

e wmigfesa Sact ¥ T & gd WER R R fafd

(Vacuum) ¥ TeIA= gRT gern SdT 81 g8 fafy mif-gae=hia qara,

dol 3R Sfaw Iae! & RR 3R quTEt s T & o IwanT &t

ST 21

WIA-SET & Rigia: Wie-SR oiF Rl § T 8:
1Ilﬁﬁxm (Freezing):
e TATHI -50°C ¥ -80°C & Tgd PHH ATIHM TR STHT ST B |

o UM g% H 95 ST § 3R 3HUgeH Sl Abar g
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Q44. What is the composition of vaccines?
Ans.
e Antigen: Weakened or killed pathogens that trigger an im-

mune response.

e Adjuvants: Enhance the immune response (e.g., aluminum
salts).

e Preservatives & Stabilizers: Maintain vaccine potency (e.g.,
thiomersal).

Q45. How is the BCG vaccine prepared and what is it used for?
Ans.
e Preparation: Made from live, attenuated Mycobacterium bo-
Vis.

e Use: Given at birth to prevent tuberculosis (TB).

Q46.What are monoclonal antibodies and their applications?
Ans. Definition: Lab-made antibodies designed to target specific
antigens.
Uses:

e Cancer treatment (Rituximab).

e Autoimmune diseases (Infliximab).

e Viral infections (Palivizumab for RSV).

LONG ANSWER QUESTIONS

Q1. Define and classify tablets. What are the advantages and
disadvantages of tablet dosage forms?

Ans. A tablet is a solid dosage form containing a precise dose of one
or more active pharmaceutical ingredients (APIs), along with ex-
cipients, compressed into a disc-shaped or oval form. Tablets are
the most commonly used oral dosage forms due to their ease of
administration, stability, and cost-effectiveness.

Classification of Tablets:

Y44, ) B TR T A 22
3R

o TAS: FHSIR a1 FAfSHT T St wfoRen Tfafsrar 30 F2d 21
o TS9ACH: UfaRen uffthar &) 91 8 (9, Tegfiad wao) |
o TRRE® Td FRRER®: & o1 Afed ST T § GO, Radmian) |

u%45. el IR HE TR P Sl 8 SR SHDT SUTNT 7 22
3R
o fomfor: Mycobacterium bovis SHfad, HHSIR [T 7T =9 J T3
ST Bl
o JUUNT: 5 & THY S B, et Y Apum ¥ e

Y46, HFIgaTd GeIars! o1 § 3R I SUaNT 941 82

IWR: R TR # A wdeie o oy tdieH & afea et
gl

ST

o HW ITAR (Rituximab) |

o HICIZRIA I (/nfliximab)|

o AR HshHUI (Palivizumab — RSV dIRY & 1%'@ |

TY1. TTAC I TRUIT B 3R SAHT (B0 ¥ | Tqae Sor Bid
& T B 3R THAH &2

I eadc (Tablet) W@RT 3y =g (Solid Dosage Form) %mﬁ@
1 3P by vy gewm (Active Pharmaceutical Ingredients - API)
Eﬁ%%l S%W(Compression)mﬁﬁmwwffawm
ST 81 I8 T A IThNT B S aTelt A G fafy € i ug
IaysH®, RR R fewrd gid 31

gde &1 FffeRon:

‘Classification of Tablet Dosage Forms

Based on Route of

Administration

Oral Tablets

Chewable Tahlets

Buccal Tablets

I

Sublingual Tablets

Effervescent Tablets

Based on Drug
Release
Characteristics

Immediate-Release
Tablets

Sustained-Release
Tablets

Extended-Release
Tablets

Delayed-Release
Tablets

Based on Special

Functionality

Orally Disintegrating
Tablets

Film-Coated Tablets

Sugar-Coated Tablets

Modified-Release
Tablets
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e Not Suitable for All Drugs - Drugs with poor solubility or
high first-pass metabolism may not be ideal for tablet formula-
tion.

e Tablet Fragility - Some tablets are brittle and may break eas-
ily if not properly stored.

Q2. What are modified-release tablets, and how do sustained-
release and extended-release tablets differ? (BTEUP 2022)
Ans. Modified-release tablets are specialized dosage forms de-
signed to alter the rate, timing, or location of drug release to
achieve better therapeutic effects. These tablets help control drug
absorption, reduce dosing frequency, and minimize side effects.

Modified-release tablets include:

(] FW%%’EB’Q’QW@ (Not Suitable for All Drugs): $H
I I I e -UT HeTaifersd arait garsti & o Sugad =gt

o TR (Tablet Fragility): $& ca0icd ¥R Bt € 3R S A e
Thdl g1

2. TNFUA-ReAT (Modified-Release) dade &1 §, 3R WS-
ﬁ?ﬁ?rr (Sustained- Release) dYT EW%@.‘S—WW (Extended-
Release) 39ac ¥ T 3faR 87 (BTEUP 2022)

JWR:  INRA-Relie Codiey oty w0 I feug ot 8 Qe faftaf

(Dosage Forms)%@ﬂ?ﬁﬁ?ﬁﬁﬁ,wmwaﬁﬁﬁﬁﬁmg

P e Fafriia yura firet | 3 2ade gar & sra=ivur & ffd, Qe

B SR Y B, AR FUHTE! ) dH B H Hae Bl |

1. Sustained-Release (SR) Tablets

2. Extended-Release (ER/XR) Tablets

3. Delayed-Release Tablets (e.g., enteric-coated tablets)
4. Controlled-Release Tablets

5. Targeted-Release Tablets

HRNR-Refier 2adicw & UoR:
1. FRs-Reiet (SR) caaieH
2. Tage 3 8-Reflol (ER/XR) Todieq
3. f&us R (Delayed-Release) oA GRY TeR&H-HIRS Taaicw)
4. a'@c'_s'-ﬁf'ﬂﬁf (Controlled-Release) %m
5. Tfes-Reflet (Targeted-Release) %TSI@??[

Difference Between Sustained-Release (SR) and Extended-Release (ER) Tablets,/ aw®~s-ftefie (SR)

3R TR Ss-Refiel (ER) adicd & 3R
Feature / farwar Sustained-Release (SR) Tablets / Tees-ftefie | Extended-Release (ER) Tablets / TRIcSs-Relie (ER)
(SR) adtew GASES
Definition / aRyTaT Designed to release the drug gradually over a Designed to release the drug at a controlled rate for
period to maintain a stable concentration. prolonged therapeutic effects.
a1 &l IR-¢R e P sl H @i & e fewmen | car &t FHafia i 3 siea & fow feomg= foar mar & anfes
Purpose /3%-‘81 To prolong the drug action by maintaining a To extend the duration of action while reducing dosing
steady drug level. frequency.
q1 & TR Pl FRR §1L T@d §U YD THIA Bi 3fafd | TR BT MR DI HH HId gU YHTT b1 3l S|
EEEU
Drug Release The drug is released slowly over time. The drug is released at a controlled rate to maintain a
Pattern / &1 B1g1 &al GR-4R T & WY BIST A B long-lasting effect.
T Y g1 & FRifd aR IR BIeT 9TaT § a1 UHTa e 0y o -1

3|

Dosing Frequency /

Less frequent dosing than immediate-release, but

Once or twice daily dosing, as the effect lasts longer.

TS B 3Mgfa may require multiple doses in a day. THTd T FHY b Y6 b HRUI & & Teb 1 <l IR GRIeb <t
Sfee-Reftet (IR) ) qeT & 50 IR G0 G a8, | o ¢l
A fa H 3 IR A 71 Tl o
Example Drugs / Metformin SR (for diabetes), Theophylline SR Venlafaxine ER (for depression), Propranolol ER (for
TETERUT gaTd (for asthma). hypertension).
ATHIHT SR @YAE & o), RRGTEiad SR (SRS | IeTh e ER (IAWIE & faQ), WUl ER (GSURCTH &
Mechanism / Caui Uses coating, matrix systems, or osmotic pumps Uses polymer coatings, diffusion systems, or ion-
orret to delay drug release. exchange resins to control drug release.

gaT oige A eid = & T S aew
Rieen 1 sifeifes Uy &1 ITNT i wirar 21

a1 BISA &I Ffd e & forg diferR Sifdw, fewge
R 1 ST TaRTT IR BT IUANT et ST g1

®) pharmacyindia.co.in | X< pharmacyindia24@gmail.com |

@ 8006781759; 9389516306

Download PHARMACY INDIA App from Google Play store



Tablets, Capsules, Liquid oral preparations, Topical preparations, Powders
and granules, Sterile formulations , Inmunological products
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¢ Systemic effects - Delivers drugs directly into the blood-

stream (e.g., intranasal vaccines, migraine treatments).

e Blood-Brain Barrier (BBB) Penetration - Some drugs can
directly reach the brain via the olfactory route, beneficial for

neurological conditions (e.g., Alzheimer's, Parkinson’s).

e Needle-Free Drug Delivery - Preferred for vaccines, pep-

tides, and pain management drugs.

Q9. What are the ideal properties of eye drops and their
quality control tests?

Ans. Eye drops are sterile liquid preparations intended for ocular

(eye) administration to treat infections, inflammation, dryness,

glaucoma, and allergies. These are applied directly to the conjuncti-

va or cornea to achieve local therapeutic effects.

0 URUITEIRTA WHTG (Systemic Effect): a1 A€ Tad watg &
AN Bt § (O, 716 F €t I aTelt dadi=, A189H IUER) |

o wE-o IR (Blood-Brain Barrier) &I UR BT - WEHT\@W
I ofere d@ W uga T §, O sieagmR, uifdhey it
i & meg e g

. gi'd%aamﬁaw (Needle-Free Drug Delivery) - Ry wud
A%, UrTeey 3R o AR garsi & fau|

uys. 3IT§ E\fﬁé’l (Eye Drops) * GIETIf'{IUT (Ideal Properties) 3R It
T[uraT fE0T U (Quality Control Tests) & &

I TS S BT (Sterile) TR SATATT BY &, S 3H7a} &b IR &
1T SIS et € 1 STebT STGNT WehHUT, Yo, ST, T AT AR Tarolf &
zaro H fopar omar 81 3 e 3 A f3reelt (Conjunctiva) T HIHaT TR
TS ST B

1.Ideal Properties of Eye Drops 1.3M8 3‘]’&1 F GI'IH'QTEUT
Property / faQtwar Requirement / HTTITHAT Reason / ROT
Sterility / frswerar Must be free from microorganisms. Prevents eye infections.
(Sterility) qeAShal § FFd g AT 3@l & HHHUT I Aehel B
Isotonicity / Should have same osmotic pressure as tears Avoids irritation and discomfort.
FHSANRE (~0.9% NaCl equivalent). Steet 3R T @ AT
. g9 9
33T & FATA REROT & (70.9% NaClH
SER) gleAT ATRTI
pH Stability / pH Ideal pH is 7.4 (same as tears). Prevents eye irritation and maintains drug stabil-
feuTar et pH 7.4 BT RT (S 3gst & FAW §)1 |
3@l # Sfefel Sl Ukl § 3R gar i fERar
FATT @ B
Clarity / ¥qsedr Solution should be clear and free from particles. Ensures smooth application and avoids corneal
e Tase 3R Foit § AT e aiRel damage.
TR VAT AR Har § 3R Hiferael
& &l Ushell B
Viscosity / 9aTear Should have moderate viscosity for prolonged re- Improves drug contact time without blurring vi-
( ) tention. sion.
IMeTYeT . .
' Y THT IF B F [T ALAH 2TAAT @ gal & W% THT N seidm §, e gfte &
Bl eerel U
Non-Irritating / o Should be free from toxic preservatives or addi- Avoids burning sensation or redness in eyes.
S tives. 3@t #F Sterer ar A F S g
fa¥er TXeTd (Preservatives) AT TITehl & AFd
grer afeu|
Preservative Inclu- Should contain antimicrobial preservatives (except | Prevents microbial contamination in multi-dose
sion / TI&TF 6 for single-use drops). containers.
sqfeufy CEATSHIISTeT TaTeh glel TifeT (FHarer-got TG-GRH DA H FaHNT HGIOT T Aehell
31y & BIga) | gl
Good Penetration / The drug should penetrate the cornea and reach Ensures effective treatment.
e Y aHaT intraocular tissues. THIE 3TAR AT HAT Bl
]
&aT HIfAAT 7 9a2r H AR HTANT Fdar a&
gEd|
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Manufacturing Plants, Quality Control and Quality Assurance 87

Aspect / 9@l Quality Control (QC) / 3yora fa=rsror Quality Assurance (QA) / I[oTawT 3TRaTH=
Focus / €47 Product testing and validation. Preventing defects through guidelines.
SR 3cdTe; TeToT 3R FAToeRoT| Renfadelt & #Ares @ arst @y Aehetr|
Responsibility / Conducts laboratory testing. Develops SOPs and monitors compliance.
ELECUE T SRaTeTeT qRATOT FET B SOPs (HTTe e HfebaT) famfyd Far & ok
YT B} AR BT B
Example / Testing tablet weight and dissolution. Creating guidelines for tablet production.
3GTEoT aMferdl & dofel 3 GoraTielar &M TETOT e Il e o e |
Q5. What is GMP & cGMP? TH5. GMP 3 cGMP &1 §?
Ans. 3R
° GI\;P (Gom.i M:;tlllllufactu.ringtPrac;ici.): A sfet off qua(ljityffsta?d- e GMP (ﬂgﬁmm %WWWW%@
ards ensuring € consistent production ol safe and elrective %ﬁﬁ@ﬂﬁ?ﬁ%ﬁ?mmw&lﬁmﬂlﬂﬁﬁw@

pharmaceuticals by following strict protocols in manufactur-
ing, testing, and packaging.

T WG| ST FmTor, TRter SR UBToRT % wRed i i g

gl
e cGMP (Current Good Manufacturing Practice): A more ad-
vanced form of GMP that incorporates modern technologies, * ¢GMP (F¥T T[S AP aar HFeH): T8 GMP &1 Id T §
scientific updates, and evolving industry practices for higher S TSaH bl dRAP Sl 3R ITUNT & faBRId A &
safety and efficacy. TR 31T FR& MR Tora YT B 2|
LONG ANSWER QUESTIONS N ST uy

Q1. What is the basic structure and layout of a pharmaceutical 1. waigfewa fFator W & giard) wwamr ok dense | e?

manufacturing plant? (BTEUP 2022) (BTEUP 2022)

Ans. A pharmaceutical manufacturing plant is designed to ensure 3R Wﬂmﬁﬂfﬂwﬁsﬂm SoiTsH faman e @ o a8 g
efficiency, compliance with regulatory guidelines, and contamina- fufor &t qeran, quramn fEm oR fame fRRnfRERt (Regulatory

tion control. The plant's layout should facilitate a smooth work- Guidelines) BT ATa gFEd &R b | 9T B YT ga1 HEior Bt TqR&
flow, ensuring the quality and safety of pharmaceutical products. 3R Id1E B T[UTa ST G & forg ugag:uf g el
1. Key Sections of a Pharmaceutical Manufacturing Plant 1. praTgfewa famfor Ta3 & g um
Section / SFUTT Purpose / 3e=4

Raw Material Storage / = Stores active pharmaceutical ingredients (APIs), excipients, and packaging materials.

T T HSROT Tithy BARGCH YU (API), eI Tari 3R Gb T Il &l Tueid sar gl

Weighing and Dispensing Ar- Ensures accurate measurement of raw materials for formulation.

ea / @tar i freRoT & BHRA & Y S 71 1 9t 1Y YT Fa1 61

Manufacturing Area / faffufor | Includes processing units such as mixing, granulation, drying, compression, and coating of

& tablets and capsules.

R VTR ST SO 3R T T S DI DT S TEEHIU D134 Bl T Hdl 8
Sterile Area (Clean Room) / Aseptic environment for manufacturing parenteral, ophthalmic, and sterile dosage forms.

TR 77 el 3R et TR &0 & i & fou W ardieRvl veH a1 7

Packaging Section / TebfomT Contains blister packing, bottle filling, labeling, and sealing units.

feTex AT, Siqa 1R, AafelT 3R Wi 13l ol M BT |

Quality Control (QC) Lab / Conducts testing of raw materials, in-process materials, and finished products.

Fe AT W1 & SR & Uer 3R IR ITe) T URIEI0T el &

Quality Assurance (QA) Area / | Ensures adherence to regulatory guidelines, good manufacturing practices (GMP), and doc-
UG STYTE) QA) & umentation.

T faRnfe=n ,GMP IR SEaTdeir=UT BT SUTeH JiA3d BT 8|

Storage & Warehouse / HSRRUT | Segregated storage for raw materials, finished products, and rejected materials.
3R MeH P AT [ JIR IdG! 3R SRdiohd Il & U 3eT- 3 HSRU &3

Utility and Engineering Area / | Houses power supply, HVAC systems, water purification, and maintenance facilities.
gfeferd) ik seiferafa & foorelt amufd , TerdieE (HVAC) Rier |, Siet G 3R I@aTd JiArail &1 widrd Hdi gl
Administrative Block / Includes offices, records room, and regulatory compliance departments.

YRR AP i ,Repls Hef 3R e sure f[JHRT & 2T B 3|
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Manufacturing Plants, Quality Control and Quality Assurance

Test Parameter/ T3&01 t]RTHIER

Purpose / I&x4

Assay (Potency Test) / TR (@ifad

T

Confirms active pharmaceutical ingredient (API) content remains within specified Confirms

active pharmaceutical ingredient (API) content remains within specified limits.

IR $Ra1 & b Iihy prfegfesd Sues (Ap) &) AEn RSy @ & HidR s R

Dissolution Test / GARITerdl TR0

Ensures the drug releases at the expected rate over time.

GfErd BT 2 & aar 9 & 91y 3ifed R A RAS |l

Microbial Limit Test / J&Feia
e adiem

Checks for microbial contamination in formulations.

faffa gar & gemsiidia Tgwo 3t Sifg Hrar 2|

pH Monitoring / pH TR

Ensures pH remains stable, especially in liquid formulations.

. Regulatory Guidelines for Stability Testing
e ICH Guidelines (ICH Q1A - Q1E) - Standard for global sta-
bility testing.
e WHO GMP Guidelines - Used for international drug ap-

proval.

e FDA Requirements - Essential for drug registration in the

4. FRRa1 wdien & foe fAame feznfad=r

o IcH fe=nfd=r (1cH Q1A - Q1E) - 3% fRRAT Wiem A |
e WHO GMP f=mf=d=r - siaRRmgia ar srgrte & far)
o FDA 3TIRYHdIE - 3R] ST9R H a1 USiiehRul & o 3mawae |

USA.

Q10. What are the major challenges in implementing

quality assurance systems in pharma industries?

Ans. Quality Assurance (QA) in pharmaceutical industries ensures

that medicines are safe, effective, and comply with regulatory
standards (WHO, GMP, FDA, ICH, ISO). However, implementing QA
systems comes with several challenges.

1. Major Challenges in Implementing Quality Assurance Sys-

UY10.BTAT ST & TOTa™IT 3TYT™A yunferal (Quality Assurance
Systems) B AT A H W@ gAIfaal &1 82

IWR: BHERgedd I H T0rET R (QA) U8 IRfYd w8 f
gaTd JQRIg, gutdt 3R fame AH®T (WHO, GMP, FDA, ICH, ISO) &

STFY g1 AfB T/ AR HRA B s gAfaar et § 1
1. UITT STYIRT JOITER R 3 &1 W@ gferat

tems
Challenges / ﬁﬁ'ﬂ’f Impact on Pharma Industry / TTHT IR TR YHTT Example / 3IgIUT
Regulatory Compliance Com- Different countries have varied regulatory requirements, WHO GMP differs from FDA and
plexity / fFrama® srguTa= ot making compliance difficult. EMA guidelines.
Sifeaar fafirsr =M & S1ERT-31eRT e THS B 8, SR SuTee & | WHO GMP, FDA $iR EMA
&I ST g | fesmfadel & sram 31

High Cost of Implementation /

HHTGIT Pt I AR

Setting up QA infrastructure, validation, and audits requires
significant investment.

QA 3fAEEAT, AU 3R 3iifee Rifid &= § Yk Az &t
STIghdl Bldl B

Validation of a sterile injectable
plant is expensive.

fTSHeT (Sterile) SSieFcaol Telic &l

Data Integrity & Documenta-
tion Issues / ST s 3R
TRATIIDRUT FHTY

Errors in record-keeping, batch records, and electronic data
management lead to compliance risks. ‘
RapTS-ifth, 33 Rais SR Faaei-e Sel yayA § Ffeat srure
Shfew Oar et 51

Companies receive FDA warn-
ings for poor documentation.

FHUMG] B WRIE TXATASNBRUN B
T FDA @ JaTa- e 2

Cross-Contamination & Pro-

cess Validation / S1g-Jguur
3R ufspar g

Ensuring cleanrooms, contamination control, and process

validation is challenging.
|

Poor cleaning validation may

result in drug recalls.
WIS GHTS JAUT 9 ST arag
TR @) Aed 31 g g

Training & Skill Develop-
ment / UiRT&r01 3R HIwra s

Employees must be continuously trained on cGMP, SOPs, and
QA best practices.

HHATRAT BT cGMP, SOP 3R QA Faiad U3l TR TRIaR UfRifad
IERISIBIEIRY

Lack of training can lead to devi-
ations in production.

e o1 HH W IdTe H famre
ERETIE!
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SHORT ANSWER QUESTIONS

Q1. What do you mean by a Novel Drug Delivery System

(NDDS)? Give its aims/objectives.
Ans. A Novel Drug Delivery System (NDDS) is an advanced method
of delivering drugs to the body to improve efficacy, bioavailability,
and patient compliance. The main objectives of NDDS are to deliver
drugs at a controlled rate, target the specific site of action, reduce
side effects, and enhance therapeutic efficiency.

Q2. What are the ideal characteristics of an NDDS?

Ans. An ideal NDDS should ensure controlled drug release, target-
ed delivery, high stability, biocompatibility, minimal toxicity, and
enhanced bioavailability. It should also improve patient compli-
ance, provide sustained action, and reduce dose frequency.

Q3. What are the advantages of NDDS over conventional drug
delivery systems?

Ans. NDDS provides targeted drug delivery, enhances bioavailabil-
ity, reduces side effects, allows controlled and sustained release,
and improves patient compliance. It also minimizes drug degrada-
tion and lowers dosing frequency, making treatment more efficient.
Q4. Give the advantages and disadvantages of Novel Drug
Delivery Systems.

Ans. Advantages of NDDS include targeted drug delivery, con-
trolled drug release, increased therapeutic effect, and improved
patient adherence. However, disadvantages include high cost, com-
plex formulation process, stability issues, and special storage re-
quirements.

Q5. Define and classify NDDS, giving suitable examples.

Ans. NDDS is a system that modifies drug delivery to enhance its
effectiveness and patient compliance. It is classified into controlled
drug delivery systems (sustained and prolonged release), targeted
drug delivery (liposomes, nanoparticles), and transdermal drug
delivery (patches).

Q6. What are prodrugs? Give their applications.

Ans. A prodrug is an inactive form of a drug that becomes active
inside the body after metabolic conversion. Applications include
improved bioavailability, reduced toxicity, better stability, and site-

Q7. What are Liposomes? Give the advantages and
disadvantages of liposomal drug delivery.

Ans. Liposomes are phospholipid vesicles used to encapsulate

drugs for targeted delivery. Advantages include increased bioavail-

ability, reduced toxicity, and controlled drug release. Disad-

vantages include high production cost, stability issues, and limited

drug loading capacity.

Novel Drug Delivery System

"Y1, T8 3Nuf¥ faa=or yomrelt (NDDS) | 37 F471 A &2 S9P

SERU/AET IAIST
IW: TdIT 3l faeRor gumelt (NDDS) T 3nyfes da-ier & STt Shufeat
BT guTaRied], Saduasdr 3R A7 BT AL B sgm P forg fawmiid @t
TS 81 NDDS &1 §8& 3= Sy &1 Fafd i & IRR & ugar, faRky
eI WA P a1 P SR FA1, gUHIE BT HH A1, R it
Ty d Bl ST 8l
w2, forsdt 7= siwfY faa=or womrel (NDDS) @ 3mest fasivard
B afew?
ITR: U 3G NDDS &1 &dl &1 Fafia Refi, aférd faavor, 3= R,
G-, GAH fasTad, 3Tk SgaR Saduasidl e B! 91iet| T8
A7h Bt Gawr & R, S T TH YU, 3R GRS DI AGRT B HH HA
H g gl =Ryl
Y3, URuR® Nuft fyavor yonferay @ gam & NDDs & waT @1y 82
ITR: NDDS Tferd SN fad=or UM ol 8, Sadudsid] 9GTdl 8, guIHTaT
®! HH Bl ¢, Fad iR e shufdr Reiter o Fua srar 8 8k
Aht Y YA B TSI 3| TG AT F 3UHSH Bl HH Bl § AR RIS B
3R TeTaT 8, o SU=R e yHTdt ST 81

WY4. T4 Sl fFavor yonferat & @rw ofk &1 FagUl

FTR: NDDS & T & e oftf faaror, Feifa siwfy fafte, 3¢t g5
fafereita yuTaeiad, 3k Sgar Avf srure it 81 eraifeh, su%
I § 3= ANTa, Sifed FHafor ufsar, fRRdr gawng, iR IRy Heru
TILIH AT M &

UH5. NDDS & URHTYG 3% 3R 38 SUYH SSTervIl & |1y
Tffpa B3I

FR: NDDS TS YUTTelt § ot SRufdy ot feehadt o) Txifird & St

guTaRfiadr 3R A7 &t Gfaer ) ggrch 31 53 Fafia shufy faaRor yormedt

g Sl faaRor @) A arffepd far S 1

WH6. M-S (Prodrugs) FT g1 8?2 3T UANT FaTsV|

IW: -7 U FiSpg Siwfdy gich § S IR & Ta19=d (metabolism) &
TS Tfeha BN B 1 TP VAT H 9gaR Sa3udsd], &1 fauTadd, Igar
R, 3R ARy wa R Siwfey aftraar G, Tffk, samanfia) wnfia €1

Ty7. foraaw (Liposomes) T Eﬁ?f %’7 ferdraae situfr faawor yorredt
F @ 3R gifrai Farsu|

IW: fau wresifaits e g § o shufy o aféd faawor & fom

T B &1 A H 91 §3 SaSuatedr, HH fauraadn, ok Fafia siwfy

fraie =nfir €1 Jear § I i anTd, fRRar s, oiR Hiftd

S YR & 2o &1

®) pharmacyindia.co.in | X< pharmacyindia24@gmail.com |

@ 8006781759; 9389516306

Download PHARMACY INDIA App from Google Play store



110 Novel Drug Delivery System

MULTIPLE CHOICE QUESTION

1. What is the primary objective of a Novel Drug Delivery System (NDDS)?

a) To reduce drug bioavailability b) To improve drug efficacy and patient compliance
¢) To increase the frequency of drug administration d) To decrease drug solubility

2. Which of the following is an example of passive drug targeting?

a) Monoclonal antibodies b) Liposomes

¢) Nanoparticles with specific ligands d) Aptamers

3. Which system provides controlled and sustained drug release over a long period?

a) Conventional dosage form b) Liposomal drug delivery

c) Immediate-release tablets d) Delayed-release formulation

4. Liposomes are composed of which biomolecule?

a) Proteins b) Phospholipids c) Carbohydrates d) Polysaccharides
5. Which of the following is NOT an advantage of NDDS?

a) Enhanced drug bioavailability b) Increased drug stability

c) Higher frequency of drug administration d) Targeted drug delivery

6. What is the major advantage of transdermal drug delivery systems?

a) Immediate drug action b) Avoidance of first-pass metabolism

¢) High drug degradation d) Increased gastrointestinal irritation

7. Which type of drug delivery system uses biodegradable polymeric carriers?

a) Nanoparticles b) Conventional tablets c) Hard gelatin capsules d) Suppositories
8. What is the major limitation of liposomal drug delivery systems?

a) High bioavailability b) Poor stability and high cost

¢) Simple formulation process d) Low patient compliance

9. Which polymer is commonly used in controlled drug delivery systems?

a) Starch b) Chitosan c) Sucrose d) Lactose

10. Which of the following is a common application of microspheres in drug delivery?

a) Rapid drug release b) Sustained and controlled drug release

¢) Reduction in drug bioavailability d) Immediate metabolism of drugs

11. What is the function of prodrugs in NDDS?

a) To directly deliver the active drug without modification b) To improve drug absorption and stability
c) To increase drug degradation in the stomach d) To increase drug toxicity

12. Which of the following is an example of a novel ocular drug delivery system?
a) Ophthalmic solutions b) Eye ointments c) Ocular inserts d) Eye wash

13. What is the role of erythrocytes in novel drug delivery?

a) Carry oxygen only b) Act as biocompatible carriers for drug delivery
c) Reduce drug half-life d) Increase drug degradation

14. Which NDDS technique is most suitable for peptide and protein drugs?

a) Liposomal drug delivery b) Immediate-release tablets

c) Hard gelatin capsules d) Sublingual tablets

15. What is a major limitation of nanoparticle-based drug delivery systems?
a) Low targeting efficiency b) Increased drug toxicity ¢) Poor drug solubility d) Poor patient compliance

16. Which route is commonly used for implantable drug delivery systems?

a) Oral b) Subcutaneous c) Sublingual d) Inhalation
17. Which of the following is NOT a type of controlled drug delivery system?

a) Sustained-release tablets b) Pulsatile drug delivery

c) Targeted drug delivery d) Immediate-release tablets

18. In transdermal drug delivery, which layer of the skin acts as the main barrier to drug absorption?
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BTEUP 2024 Previous Year Paper
PHARMACEUTICS

PART-A (Long Questions) / #RT# (& 3987 yea)
Attempt any six questions / Y oft g At @1 3R &

Q1. Define Novel Drug Delivery System. Enumerate their advantages and disadvantages. / dlgel 39T fSeliadT fRFea & aRenia FHfow| s
amer 3R grferal dr = S|

Q2. Define size reduction. Discuss the objectives of size reduction. Explain various mechanisms of size reduction. / 3R # T &I

gRIRT HFAT| PR 7 FA & e W TdT HfAT| 3eER 7 FAr & _ffie T3 Fr gasme)

Q3. Define mixing. Discuss the objectives of mixing. Write a short note on colloid mill. / fAfFgeT & IRRa Hifcw| AFET F 3gear |
T HfAT| Feirss A W v @igiea feogoh @

Q4. Enlist various distillation processes. Discuss various fractional columns. / faf#ie= 3reaer Tfsham3it (Seee waw) @ Feieey o]
faffest ShereeTer Sl X =T AfST|

Q5. Define sterilization. Discuss its significance. / wRargeR o uRHING ST 395! Aew W =] S|

Q6. Discuss in detail various quality control tests for tablet dosage form. / 2adle SR Wi & for fafira Tora fFE Teol W R ¥ EEl]
BT

Q7. Define any capsule dosage form. Give the composition of hard gelatin capsule shell. Explain the rationale of capsule dosage form. / Tt

ot g SRS B &1 aRuTfta | 81 forife e Aat ot TRaT ST HHd Sl Bid & Shfe & guesul

PART-B (Short Questions) / HT-9 (<79 U¥)

Answer any ten questions / foraft oft o7 wsit & SR vl
Q1. Cyclone separator / IS&I YU
Q2. Filtration / A
Q3. Difference between mouthwash and gargle / TSI 3IR TRR & &9 3R
Q4. Organoleptic agents / SR ® T et
Q5. Decoction /%HT‘IIE-‘ZH
Q6. Difference between capping and lamination / BT 3R AR & ot SR
Q7. Explain Hammer mill /%ﬂ?ﬁﬁfﬁ REEIENY
Q8. Explain Pharmacopoeia / TTATH O T THRY
Q9. Explain vacuum dryer / 37?11:[ SRR CIREEIRY
Q10. Explain Toxoids / TIRIISEH B AT
Q11. Explain Topical preparations / lusd TIR= &1 IHRT
PART-C / YTT-TT
(Multiple Choice Questions: 20 x 1 = 20 Marks / E@WU%; 20 x 1 = 20 3iP)
Q1) What is Milk of Magnesia Chemically? / 'Milk of Magnesia’ IAAT U A T2

a) Calcium hydroxide /%@mg@g”msg b) Magnesium hydroxide / ﬁ?ﬂﬁmﬂgﬁsﬁﬂ@
c) Magnesium carbonate /ﬁ?ﬁ@]’qﬂﬁﬁﬁ'@ d) Sodium bicarbonate /@I%mamaﬁe

Q2) Stabilizers are used in elixirs / 3ffRR ¥ Raarserd ST UGN fHar wrar @

a) as colouring agent / ¥ Toic & w0 & b) for stability / fRRa1 % forg

C) as preservatives / WRefd® & ®0 U d) for solubilization /‘gﬂ?&’ﬁﬂﬂ'[ ¥ fag

Q3) The fourth edition of IP was published / IP FT T HEHIOT Yh1fAT §'3TI'
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SHORT ANSWER QUESTIONS

Q1: Importance of Pharmacognosy in the Standardization of
Herbal Drugs (BTEUP 2022)

Ans: Pharmacognosy plays a critical role in the standardization of

herbal drugs by ensuring the purity, strength, and consistency of

herbal products.

e Techniques like chromatography, spectroscopy, and bioassays
are used to standardize the chemical composition of crude
drugs.

e It ensures that the medicinal properties of herbal drugs are
consistent and safe for consumer use.

Q2: Define Crude Drugs. What are Their Major Sources?
(BTEUP 2023)

Ans: Crude drugs are unprocessed or minimally processed natural
substances obtained from plants, animals, or minerals used in the
preparation of medicines.

e Major sources include:
= Plants: Leaves, roots, bark (e.g., Senna leaf, Cinchona bark)
= Animals: Fats, oils (e.g., Cod liver oil)

= Minerals: Talc, Kaolin used in pharmaceutical applica-
tions.

Q3: How does Pharmacognosy Contribute to the Development
of Cosmeceuticals and Nutraceuticals?

Ans: Pharmacognosy provides valuable natural products that are

used in the development of cosmeceuticals (cosmetic products with

medicinal properties) and nutraceuticals (food products with

health benefits).

e For example, Aloe vera for skincare and Turmeric for its antioxi-
dant and anti-inflammatory properties.

e The study of these products aids in identifying bioactive com-
pounds used for anti-aging, anti-acne, and skin rejuvenation.

Q4: What are the different classifications of Crude Drugs? Ex
plain any one in detail. (BTEUP 2024)

Ans: Crude drugs are classified based on their source, chemical
composition, pharmacological properties, or plant part used.

=> Organized Drugs: Drugs derived from plant or animal tissue
that retain their cellular structure (e.g., Digitalis leaves).

= Unorganized Drugs: Drugs that do not have cellular struc-
tures (e.g, Resins, Gums).

Q5: Differentiate Between Primary and Secondary Metabolites

Definition, History, Present Status and

Scope of Pharmacognosy

TUY1: PTG IR & g gareil TSI § 71 7T 82 (BTEUP
2022)

IR: BHIGIRN geel qarsll & HH®IHRur § Aeayqul Yi¥yesT Fumd 2,

R garsit Y g, ToTaT 3R yHTaRiddr g e 31

o 3TN HHCTTE!, WD 3R TTE Sf dob-ie! b1 IuanT
T ST B, S ganell & INmfe Tued $ AFdIed $A § Hag
H B

o I8 YT I § o5 gaa qarsit & et o7 GETa ofiR SuieT
IUANT ¥ fore TRfga 71

Y2: Hedl garait Bt uRuTia &3 | 37 UgE Hid H1 82 (BTEUP
2023)

I Hal qdNd Wiplad Gl I U B €, SN 9, O, a1 @, SR
32 o7 1 = am YRRaROT 3 arat & fwfor o SuahT far s 21
o U A E:
= W vl oS, B G e vl R 319)
= UYL Ad, I (O PiS foraR 3ifga)
= @R 2eb, Hafer, o BriERed I F e IudiT by
S &

UY3: BTHIGIR FReRifee R gerafesrd & e i $a
ARTET et 82

IW: FHEGIRT UHfaes Ide Bt UgaH IRl 8, ol Hreieshd

(3wl o7 aTelt HrAfeE gan) R RYfeH @ (ARG ATY ald W

3are) & fmtor & Iuai &t o B

o IR & AT, TR RpTbR & R @R ged) 389 udleiiforrde
SR - Qe it > forg S R 21

o g TqI3N § Sfaed U] ) UgdrrA # Hag B, o AT,
- 3R @ e & oy e g

UY4: Bt garall & it affezor war @7 fadt vep &1 faar @ ol
Y| (BTEUP 2024)

IW: Hodl gaIsh HI 3% Wi, IS Feed, siwea o, ar gief &
HAT & 3MYR W qiiiepd fba S 3

= fdd gard: 3 gaid oFH Sifkrer T o) 8 O fefefer
g
= RFISA TaTE: I gaTs FoFH HIRBTT Ta=T T8 St o IR, i)
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Definition, History, Present Status and Scope of Pharmacognosy 9

Type of Drying | Method Example Drugs
Natural Drying | Sun or shade drying Senna leaves, Gin-
ger
Artificial Dry- Hot air oven, vacuum | Digitalis, Bella-
ing drying donna
Freeze Drying Removes water via Vaccines, Hor-
sublimation mones

O Sun Drying: Used for drugs that can withstand direct sunlight.

¢ Shade Drying: For volatile or heat-sensitive drugs.

¢ Oven Drying: Controlled temperature prevents decomposition.

O Freeze Drying: Used for biological drugs requiring high stabil-
ity.

3)Packing - Proper packaging prevents contamination and main-
tains potency.

gER s yeR | fafy ISTERT

WIpfa® @1 | YU AT Sia 8 g@H | 91 ufri, Siexd
Fhw @ TRH g1, IRH fefreferg, Sarer
LIE KR FAH WY | b, gEA

O YU W T U8 40 Y aral i def & fog)

O i B @M. arg=ia et 3R - Tae=ie siufiat & fe)
0 TRE gaT ¥ @ FEfa aoEe 3 o et e gt ]

0 WIS STET: TR Sifdes Siwfie & forg v faar S g1

3) Ufehr 5t wfta - TEt AfdhT TReoT & Heg et & SR ToTa &l
TN B

Q9. Discuss the importance of pharmacognosy in modern drug
discovery and research. (BTEUP 2023)

Ans - Pharmacognosy plays a vital role in modern drug discovery

by providing natural compounds that serve as lead molecules for

developing new drugs. It combines botany, chemistry, and pharma-

cology to explore the medicinal potential of plants, marine organ-

isms, and microbes.

Contributions of Pharmacognosy in Drug Discovery -

Packing Material Use A TrEh IUgHT
Plastic Bags Common for bulk storage.
we® 9 U HSRU & fou|
Glass Bottles Used for volatile oils and tinc-
tures. g B dad gr=fia da ofR feaR & e
Paper Bags Ideal for dried herbs and pow- . :
PR $1 Aferar STet-gfeat 3ik 7ol & form)
ders. I T @ fo
Metallic Containers Protect from light & moisture T HeR BT 3R T ¥ 591 & forw @& f3erfeq o)
(e.g., Vitamin C).

"9, T$ qarsil F Wil § BrfRIvIR ST 7T AT 82 (BTEUP
2023)

IR - BT enyfie gar 3guH & T Heayul yfie Fiurd §

Wﬁ?%m@ﬁ@mﬁﬂﬁm (Medicinal Compounds) Wal

FA B 1 75 urell, Tt Sftat ofR gerriial 3 ur garsit & sfered W

CIEGE]

BHIGIIRN &7 773 garsit @) @e & aHreH -

Aspect / U8 Role in Drug Discovery / &aT 3=a90T & YT
Source of Lead Compounds/  |Many drugs are derived from natural sources, such as morphine (opium poppy) and paclitaxel (Pacific yew tree).
Mbikncakakeict B3 gaTd WMdhfad Jidl I U gt €, S Aifth (erwim i) ofik dfreaa (@Ofifthe g &y

Chemical Diversity / Rk IR ED

et R

Natural products exhibit unique and complex chemical structures that synthetic chemistry struggles to replicate.

TTpfas Iarg sifgdia 3R wfew Iamafe Tamm vefid o § S Ridfesw amae IR & e d -1 Biga

Pharmacological Screening /

s st

Herbal extracts and isolated compounds undergo bioassays to identify therapeutic properties.

Bd 31h 3R Juw ! o) Sfde Tieron J g o1 oirht § difs fifs 1qoi &1 uar mn s I |

Drug Optimization / qdTl antibiotics like amoxicillin).

CECEE]

Modifications of natural molecules improve potency, selectivity, and pharmacokinetics (e.g., semi-synthetic

T Supeft H TRite ¥ 3! gHIaRiiad], Ta-TEwd], 3R BrHidIbR-ed (G, srfaafifer o ard-
RImafe Tearifeay) & uR g g1

Target Identification / &I
Tgdr-

Natural products interact with biological targets, helping to discover new drug mechanisms.

UTpTads I Sifded dedl & TIY Seiae HRd 8, S 78 &dl T &I Wiel § g HRd g
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12 Definition, History, Present Status and Scope of Pharmacognosy

19. Which of the following is the correct statement about Sushruta?
(a) Father of Indian surgery (b) Wrote "De Materia Medica"
(c) Studied Greek medicine (d) None of the above

20. Which of the following is NOT classified as a secondary metabolite?
(a) Flavonoids (b) Alkaloids (c) Carbohydrates (d) Tannins

1-d 2-b 3-a 4-b 5-d 6-a 7-c 8-c 9-d 10-d

11-a 12-a 13-a 14-b 15-c 16-b 17-b 18-b 19-a 20-c

FILL IN THE BLANKS

Pharmacognosy deals with the study of medicinal drugs from sources (natural).

The term "Pharmacognosy" was coinedby _____ (Seydler).

The first pharmacopoeia was writtenin ______ (Egypt).

Galen developed the method of ______ in medicine preparation (Galenical).

Crude drugs are classified based on their ______and composition (origin).
Ethnopharmacology studies traditional medicines used by ______ cultures (indigenous).

Secondary metabolites are in medicinal plants (bioactive).

Phytochemistry focuses on isolating from plants (compounds).

o © N o 1ok W N

Drugs with cellular structure are called drugs (organized).

-
o

. Drying medicinal plants is called (dehydration).

[u=y
=Y

. Alkaloids are considered metabolites (secondary).

_
N

. Pharmacognosy methods are used to crude drugs (standardize).

—_
w

. WHO guidelines regulate the of herbal drugs (safety).

_
S

. Crude drugs are derived from sources (natural).

[Un
631

. Drugs must be before use for therapeutic purposes (processed).
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Classification of Crude Drugs

Q6. Define chemotaxonomy.

Ans - Chemotaxonomy is the classification of plants based on
both chemical and taxonomic characteristics.

= Itis a powerful tool for identifying plant species and their

medicinal properties.

= Example: Alkaloids are commonly found in Solanaceae family

members like Atropa and Datura.

Q7. What are alkaloids?
Ans: Alkaloids are a group of nitrogen-containing compounds
found in plants, known for their pharmacological effects.

= They often act as painkillers, stimulants, and sedatives.

= Example: Morphine from opium, caffeine from coffee.

Q8. Give an example of a flower drug.
Ans - A flower drug is derived from the flowers or flowering

parts of a plant.

= Example: Clove is derived from the flower buds of Syzygium
aromaticum.

Q9. What is the importance of pharmacological classification
in clinical practice?
Ans - Pharmacological classification helps in choosing drugs

based on their therapeutic effects and mechanism of action.

= Itis essential for effective treatment planning and prescrib-
ing drugs that will have the desired outcome.

= Example: Prescribing analgesics for pain management.

Q10. What are the challenges faced in the classification of
crude drugs based on their chemical composition?

Ans: Challenges include variability in the chemical composition

of crude drugs due to environmental factors, making classifica-

tion difficult.

= Misidentification and adulteration can occur due to similari-
ties in appearance or chemical structure.

= Example: Different batches of senna may have different levels
of active compounds.

LONG ANSWER QUESTIONS

Q1. Enumerate and explain the different methods of
classifying crude drugs. (BTEUP 2022)

UY6: TP - AT ifep ol T 82
IR - D - R atffepRur Ulell &1 ifep=ur 8, S I
IS SR TGS O & TR W a1 Sira 8|

= I8 Wi &t yonfadl &) ugar 3R 3% siwef 1o & forg we
wifgTel SueRu B

= 3alexU QWV'IEE'H Solanaceae URAR & el o Atropa 3R
Datura ¥ I =Y ¥ UY O1d g

TY7: Cepailggd 1 E1d 87
IR - Tehalsgy U UHR & A3eroH gad e gid o, o aref o
1T ST § 3R RapT ehwefia gra g 21

= YT &<, MaR, ITeidp, 3R T I B drell gt g
= T Hifth 3BIH ¥, B Bw! |

"YS: T 3NufY BT TP IGTeX0T S|

I - g SN0 el & Gk a1 G ard yl ¥ U gt gl

= W:?ﬁﬂﬁSyzygium aromaticum %WQWWW
2

uy: e § shwdhy woffevur w1 Ae@ 2

IR - ANy aifesor garell & ffeia gure ik fparfafy & anur

R gd1ali &1 991 A | Heg Sl ¢

= g YHTG! IUER TIoiT 591 3R garg iy o & fog smawas
2, R sfesd ufum firer 93

= IR G T & g TeaiRed Faffd s

UH10: F= Sa13Ml BT I IS WHe & YR W Tifepd
B § DIF-PI G Bio-Eal Tl &2

IR - B3Rl § H=l aqrel & IaRHe Tued § uRad-=iiedr

YA 8, S UafaRUiT BRI F HRU Bl 8, ST avifeprur wfe 8

ST gl

= T Ug 3R fireiiae g1 9o 8, Rl Ps carsl &1 =y a1
IS TR T 8 Gl g

= Jereur: R & fafte s=f & Tft Diffie] & TR rer-3iem 8
Jad Bl

a1, Bt MR ) aiifpd e S PH-HH A TP g 82 52
fowIR ¥ gH=zTSTI (BTEUP 2022)

Ans - g -
Classification of Crude
Drugs
Alphabetical Taxonomical Morphological Chemical Pharmacological Chemotaxonomical

Classification Classification Classification Classification Classification Classification
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Classification of Crude Drugs

Chemical Classification in Drug Standardization

Detection of Adulteration -~

Impurity Identification --i
!

Counterfeit Detection --

Purity & Identification E’@ .

Chemical Analysis --E

-—————————

E®

Quality Requirements --’

]
]
Standardized Formulations -

Efficacy Maintenance --E

Manufacturer Consistency -

Q8. Describe how the morphological classification of crude
drugs is performed.
Ans - Morphological classification of crude drugs is based on

their external form, structure, and appearance. It helps in easy
identification, quality control, and pharmacognostic study.

Chemical
Classification

-

@k Storage & Stability

E-- Shelf-Life Data
'-. Degradation Pathways

- EQ Quality Control

E—- pH Levels
*~- Solubility

e ————

I
- E" Regulatory Compliance

E-- IP Standards
‘~. BP Standards

Y8, ATHR B YR R Nufer & &/ affpa farar sirar 22
JWR - IMHR F YR R ARG 7 aefferor 37at gt TReT 3R
WEY & IR a1 SI1aT B | T8 UgaH, Turas Fa=om iR sy
3T B Heg HRal gl

Morphological
Classification

|
\ ) ) ¢ )

) ) ) |

Leaves Flowers Fruits & Barks Rhizomes & Gums & Oils & Fats Latex Extracts &
Seeds Roots Resins Juices
Category / Ui Description / faazur Examples / 3GTgUT
Leaves / Oral Used for medicinal properties. Senna, Digitalis, Eucalyptus.
el ort & fore Iua ) et § 1 &, fefrefera, gaferoa
Flowers / d Dried flowers or their parts. Clove, Saffron, Chamomile.
T 5T e A1 S5 | &I, R, pHTEE |
Fruits & Seeds / B¢ 3R diel Whole or parts of fruits/seeds. Fennel, Nutmeg, Isabgol.
thell/aTol T Q=T a1 Y| R, STt d, Hed |
Barks / ©T¢l Outer protective covering. Cinnamon, Cinchona, Arjuna.
STER R&TEHD AR | |
Rhizomes & Roots / #¢ 3R 59 Underground plant parts. Ginger, Liquorice, Turmeric.
R relf & T e, JaAgal, gegl|
Gums & Resins / TG 3R oI Plant exudates. Acacia, Asafoetida, Myrrh.
el &1 Sma| 31 TR, BT, R |
Oils & Fats / A 3R a1 Fixed or volatile oils. Castor oil, Cod liver oil.
R 1 areiter de | R T e, IS ferar et |
Latex / Tcad Milky plant secretion. Opium, Papaya latex.
Y SR el ot |g | 3D, TUTd &7 dcHT |
Extracts & Juices / 3% 3 39 Concentrated plant substances. IAloe, Catechu.
Ridsford drelf & ard| A, e
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Quality Control of Crude Drugs

Q3. What is organoleptic evaluation, and how is it applied in
crude drug testing?

Ans - Organoleptic evaluation is a sensory method used for the
preliminary identification of crude drugs based on their physical
characteristics, including:

e Color - Visual appearance of the drug.
e Odor - Characteristic smell of the drug.
e Taste - Distinctive flavor of the drug.

e Texture - Surface feel or consistency.

Sensory Assessment in Organoleptic Evaluation

The aroma detected through the nose.

Appearance

The visual attributes, including color and presentation.
Texture

The tactile feel of the product.

This method is simple, quick, and cost-effective, making it one of
the first steps in crude drug identification.

Taste

The flavor profile perceived through the tongue.

Smell

Application in Crude Drug Testing
1. Color Analysis

= Used for the visual identification of plant parts like leaves,
flowers, roots, and bark.

= Example: Saffron (Crocus sativus) is identified by its reddish-
orange color.
2. Odor Examination

= Helps differentiate drugs with characteristic aromatic, pun-
gent, or unpleasant odors.

= Example: Asafoetida (Ferula assa-foetida) has a strong sulfu-
rous odor.
3. Taste Evaluation
= Useful for detecting bitter, sweet, astringent, or spicy drugs.
= Example: Quinine (Cinchona bark) has a bitter taste, while
Liquorice (Glycyrrhiza glabra) is sweet.
4. Texture and Touch
= Identifies crude drugs based on their rough, smooth, fibrous,
or sticky texture.
= Example: Digitalis leaves have a rough texture due to tri-
chomes.
Limitations

e Subjective - Different individuals may perceive color, odor,
and taste differently.

uy3. siEaea (@re, Ty, T, TRl Tdieror 7t gar g SR 59T
37T el #t ugw A $A fear srar 22

IR - Sfoae udtern v T fafdr B, foryest Suah =t shufir

TTufies UgE & forg fasan ST 81 59w ofiwfd & 4ifaes 1o &t urwa

GI'IFIT%,@Q:

o M- 3R FT TR FUI

o Tie— INUFY T Ay Ty

WG - 3w %1 Al w@re |

TRl - 3NNy &t g 3 §ae a1 W™t sFUa|

oo SYa HT Sadid

Wiq
IS 3R U &1 @18 A9 1w

Ty
it 1 uga SR fazawo

E|
T TN BT 3D 3R AR

TN —

wof

TGS B SHTaC SR ATTAF HT M

SENE)

g faft o=, ART SIR frmrach g1t § ofR =it Shufddt &1 uga &1
YR TR0 A S B |
Sufer gdtgror & IuahT
1. T gfgor
= U<, Tall, TS 3R BT &1 239 UgaH & g It

= IR BIR (Crocus sativus) BT ATA-ARIT T F UM AT B
2. Ty gdheqor
= 3R &1 e, g a1 s iy § uga™ & o g

= JaTGU: BT (Ferula assa-foetida) 1 aol Tebr St 77y gt B

3. ¥aTE URI&T

= $s9, 1S, FIA U1 A1 WIe aTell SNt Bt uga™ & fom|

= JTERT: RS (Cinchona bark) 1 WTg g4I, e Gaal
(Glycyrrhiza glabra) 1 g ol g g

4. o=t T

= 3Nl &) ugar 3@ WRGY, fawi, YRR a1 ferufadt smae @
Eakuinik|

= JareRur: fSforeferd & ud 3@ WG Uag (trichomes & HRUN I
UgaM S g
.

o RIS — HTT-3(eT AfGad! Bt 71, [T 3R TG B 4RO 7 7Y
gaa gl
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Brief outline of occurrence, distribution, isolation, identification tests, therapeutic activity and
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pharmaceutical applications of alkaloids, terpenoids, glycosides, volatile oils, tannins and resins

S. No. Test Name (US1&{0T &1 -T1)

Composition (F4c)

Positive Colour Change (W&HRTHS I 4fkad)

1. Dragendorff’s Test (ST&1h
Tiefon)

Drug solution + Dragendorff’s rea-

gent (Potassium Bismuth lodide)

Orangish red colour (RT-aTA M)

2. Mayer’s Test @Y Tiieron

Drug solution + few drops of Mayer’s

reagent (Potassium Mercuric lodide)

Creamy-white precipitate (F1H-TWhg faHTq)

3. Hager’s Test (%Tlﬁ Uﬁ&FUD

of Picric acid)

Drug solution + few drops of Hager’s

reagent (Saturated aqueous solution

Crystalline yellow precipitate (e Gl
3{aTq)

4, Wagner’s Test (3117-11 UQCT&FUD

Drug solution + few drops of Wag-

ner’s reagent (Dilute lodine solution)

Reddish-brown precipitate (@d-4X ¥ &1 3d4IG)

5. Tannic Acid Test m ‘;@I@'

Drug solution + few drops of tannic

Buff coloured precipitate (8 4 X &1 3Hd¥Iq)

reineckate

TTeon) acid solution
6. Ammonia Reineckate Test Drug solution + slightly acidified Pink flocculent precipitate @HIE‘T SIMTGR 3Hadlq)
(3T e wiem (HCI) saturated solution of ammonia

Q2. Describe the therapeutic activity and pharmaceutical
applications of glycosides. (BTEUP 2024)

Ans. Glycosides are naturally occurring organic compounds in
which a sugar (glycone) is chemically bonded to a non-sugar
(aglycone/genin) moiety. The therapeutic activity of glycosides
depends on the aglycone part, while the glycone portion helps in
solubility and absorption.

Therapeutic Activity of Glycosides: Glycosides exhibit various
pharmacological effects, depending on their chemical structure:

1. Cardiac Glycosides - Strengthen heart contraction, useful in
heart failure and arrhythmias. Example: Digoxin (Digitalis),
Ouabain.

2. Anthraquinone Glycosides - Act as laxatives by stimulating
intestinal motility. Example: Aloe, Senna, Rhubarb.

3. Saponin Glycosides - Have expectorant, anti-inflammatory,
and hemolytic properties. Example: Diosgenin (from Di-
oscorea) is used for steroid synthesis.

4. Flavonoid Glycosides - Possess antioxidant, anti-

inflammatory, and vasodilatory effects. Example: Rutin
(protects blood vessels), Quercetin.

5. Cyanogenic Glycosides - Release hydrocyanic acid (HCN)
and have antimicrobial and pesticidal properties. Example:
Amygdalin (in bitter almonds).

6. Glucosinolates - Exhibit anticancer and antimicrobial prop-
erties. Example: Sinigrin (found in mustard seeds).

Pharmaceutical Applications of Glycosides

1. Cardiovascular Drugs - Digoxin & Digitoxin for heart failure.

2. Laxatives - Senna & Cascara used as herbal laxatives.

3. Steroid Drug Synthesis - Diosgenin is a precursor for corti-
sone & sex hormones.

4. Expectorants - Glycyrrhizin (from Licorice) used in cough
syrups.

5. Antioxidants - Flavonoids prevent oxidative stress and cardi-
ovascular diseases.

Y2, TESHIEST R g 82 39 vty Iuah &R gurg &t
LR e E]
IR - WEHHREIY THIe Bred A & R Th b (wga)

3R TR-THRT U (WA IH/0H) I€ER® w0 4 92 €id &1 570!
el gUIa g1 ¥ 9§ TARSF W 1R a8, Jafd @agsH U

ORI 3R TN § Heg HRal gl
TAEENSEY & SNy gumE: % IWEE o & SuR faftm

SNyeftT yuTa B &

1. %ea Watht TSHIISSY (Cardiac Glycosides) - 860 @ UHa
fad am?r %/ ERE gad fowear (Heart Failure) 3R e
(Arthythmia) & S @4 €1 Iemexor feSfes  (Digitalis),
313{TSTE (Ouabain) |

2. E%IT@T-ﬁq ‘Eﬁ?ﬁ'\‘lﬁﬁ'\‘f (Anthraquinone Glycosides)—ﬁ’vfw
FRA A (@R BN § | IR TR, Tell, ¥ore |

3. quifE Wﬁﬂﬁ'\‘lﬁﬁ'\‘f (Saponin Gchosides)—@TFﬁﬁW, -
THAes ok PHIfRE wve o g ¥l SR SENA
(Dioscorea) Y RTS8 T4 %I

4. TGS ‘Eﬁﬂ"ﬁ'\‘l‘l%ﬁ'\‘f (Flavonoid Gchosides)—Qﬂ&m_{,
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Brief outline of occurrence, distribution, isolation, identification tests, therapeutic activity and
pharmaceutical applications of alkaloids, terpenoids, glycosides, volatile oils, tannins and resins

55

FILL IN THE BLANKS

1. is the alkaloid derived from the poppy plant. (Morphine)

2. The chemical classification of alkaloids is based on the presence of . (Nitrogen)

3. is an example of a terpenoid used in perfumes. (Linalool)

4. is the glycoside found in the bitter almond, which releases cyanide upon hydrolysis. (Amygdalin)

5. is a volatile oil used for its soothing properties in aromatherapy. (Lavender oil)

6. glycosides are commonly found in plants like digitalis and have a cardiac action. (Cardiac)

7. is an alkaloid known for its use in treating malaria. (Quinine)

8. are secondary metabolites that provide plants with their characteristic fragrance and taste. (Volatile oils)
9. The chemical constituents of tannins include and . (Gallic acid, Ellagic acid)

10. is the method commonly used for the extraction of volatile oils from plants. (Steam distillation)

11. is the main component of the resin obtained from the balsam tree. (Benzoin)

12. are used in the food industry as flavoring agents and preservatives. (Volatile oils)

13. is an example of a phenolic glycoside found in plants. (Salicin)

14. is an example of an enzyme used in the treatment of digestive disorders. (Papain)

15. is the main chemical constituent in eucalyptus oil responsible for its medicinal properties. (Eucalyptol)
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60 Biological Source, Chemical Constituents and Therapeutic Efficacy of Crude Drugs

Q25. Give the biological sources, chemical constituents and
pharmaceutical uses of Belladonna.
Ans.
¢ Biological source: Belladonna consists of the dried leaves
and flowering tops of the plant Atropa belladonna.

e Family: Solanaceae

e Chemical constituents: The primary chemical constituents
are tropane alkaloids, particularly atropine, scopolamine,
and hyoscyamine.

e Pharmaceutical uses: Anticholinergic, motion sickness,

muscle relaxant

Q26. Give the biological sources, chemical constituents and

pharmaceutical uses of Ephedra.
Ans.

e Biological source: Ephedra consists of the dried aerial
parts of plants from the Ephedra genus, including Ephedra
sinica, Ephedra nebrodensis, and Ephedra gerardiana.

e Family: Ephedraceae

e Chemical constituents: The main chemical constituents
include ephedrine and pseudoephedrine, which have stimu-
lant properties.

e Pharmaceutical uses: Asthma, decongestant, stimulant

Q27. Give the biological sources, chemical constituents and

uses of Opium.
Ans.

e Biological source: Opium is derived from the dried latex
obtained from the seed capsules of the plant Papaver som-
niferum.

e Family: Papaveraceae

e Chemical constituents: The major chemical constituents
are morphine, codeine, and thebaine, which have analgesic,
sedative, and antitussive properties.

e Pharmaceutical uses: Pain relief, sedative, antitussive

Q28. Give the biological sources, chemical constituents and

uses of Tea leaves.
Ans.

¢ Biological source: Tea leaves are derived from the plant
Camellia sinensis

e Family: Theaceae

e Chemical constituents: The primary chemical constituents
of tea leaves include caffeine, theobromine, and polyphe-
nols.

e Pharmaceutical uses: Stimulant, antioxidant

LONG ANSWER QUESTIONS

Q1. Write the biological source, chemical constituents, and

therapeutic uses of:

Ans.
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T B

o URER: Fem!

o IS T: $HS THE IS ded S0 Seheiasd 8 8,
faRIvesR TR, WO, 3R BRI |
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Plant Fibres used as Surgical Dressings

79

3. Artificial Skin and Tissue Engineering

e Biodegradable synthetic scaffolds made of polycaprolactone
(PCL), polylactic acid (PLA), and polyglycolic acid (PGA) are
used for skin grafts and tissue regeneration.

e These materials support cell growth and integrate with nat-

ural tissues.
4. Hemostatic Agents (Bleeding Control)

e Synthetic microfibers help in clot formation and are used in

emergency wound care.

e Hemostatic dressings made from synthetic fibers absorb
blood and stop excessive bleeding.

5. Drug-Delivery Systems

e Some synthetic fiber-based dressings release antibiotics or
growth factors, aiding in controlled healing.

Q10. What are absorbable and non-absorbable sutures? Give

examples.

Ans - Sutures are classified into absorbable and non-absorbable
based on their ability to degrade in the body.

1. Absorbable Sutures

e These sutures are broken down by the bodys enzymes or

hydrolysis over time and do not require removal.

e Uses: Used in internal tissues, subcutaneous layers, and deep

wounds where natural absorption is preferred.

e Mechanism: Degraded by enzymatic reaction (natural) or

hydrolysis (synthetic).
e Examples:
= Natural: Catgut (Plain, Chromic)

= Synthetic: Polyglycolic Acid (PGA), Polyglactin (Vicryl),
Polydioxanone (PDS), Polyglyconate (Maxon)

e Absorption Time: Ranges from days to months, depending on

the material.

2. Non-Absorbable Sutures

e These sutures are not degraded by the body and must be re-

moved manually or remain permanently.

e Uses: Used in skin closures, cardiovascular, ophthalmic, and

orthopedic surgeries where long-term support is needed.

e Mechanism: Resistant to enzymatic breakdown, providing

permanent tensile strength in tissues.
e Examples:
= Natural: Silk, Linen

= Synthetic: Nylon (Ethilon), Polypropylene (Prolene),
Polyester (Dacron), Stainless Steel

e Removal: Required after 7-14 days if used externally. If used

internally (like heart valves), they remain permanently.

3. POT AT 3R FHdb GAoI (Artificial Skin & Tissue Engineering)

o UidiUicaeA (PCL), Uldidfded TRIS (PLA), TidraR®is TR
(PGA) T Tt TSI TRAATY I dT AR (skin graft) 3TR SHdd
Yo B Iuaih g 8

o AUHAS SHdd! & Y THIHd BIHR HIRIBT gfeg BT THL TR 5

4. 3G fAA0T (Hemostatic Agents)

o A ARHIBIESR (Synthetic Microfiber) Iad & Ydb &1 3R
TUTAHTE U1 STIR H TGP Bl 8 |

o Y 1 UfS Tt Yad Y A= PR IaqdTd A | gD Bt B |
5. ga1-faa=or yomeRt (Drug-Delivery Systems)
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S FRF (growth factors) BIS 8, FoRIR 1T STed! HRaT B
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Basic Principles involved in the Traditional Systems of Medicine & Method of Preparation
of Ayurvedic Formulations

7. In Unani medicine, which humor represents blood?

(a) Balgham (b) Safra (c) Dam (d) Sauda

8. Which Ayurvedic formulation is in liquid form and prepared by fermentation?

(a) Avaleha (b) Asava and Arishta (c) Churna (d) Gutika
9. Which of the following is an important formulation in Homeopathy?

(a) Bhasma (b) Mother tincture (c) Majoon (d) Kwath
10. Which metal is commonly used in Ayurvedic Bhasma preparation?

(a) Copper (b) Zinc (c) Gold (d) Iron

11. Which Unani term is used for herbal syrups?

(a) Itrifal (b) Arq (c) Joshanda (d) Sharbat

12. What is the primary dosage form in Homeopathy?

(a) Decoction (b) Tablet (c) Dilution (d) Paste

13. Which of the following is an example of a classical Unani formulation?

(a) Chyawanprash (b) Majoon (c) Rasayana (d) Lehya

14. Which Ayurvedic preparation is in powder form?

(a) Churna (b) Asava (c) Avaleha (d) Ghrita

15. The Siddha system of medicine is mainly practiced in:

(a) Kerala (b) Tamil Nadu (c) Gujarat (d) West Bengal
16. Which Unani medicine is prepared by distillation?

(a) Arq (b) Khamira (c) Joshanda (d) Laooq

17. Which Ayurvedic formulation is used in treating respiratory disorders?

(a) Vasavaleha (b) Lohasava (c) Amritarishta (d) Ashwagandharishta
18. In Ayurveda, Ghrita (medicated ghee) is used for:

(a) Eye diseases (b) Skin infections (c) Joint pain (d) All of the above
19. Which Homeopathic potency represents the highest dilution?

(a) 6X (b) 30C (c) 200C (d) 1X

20. Which of the following Unani formulations is used for digestive disorders?

(a) Itrifal (b) Majoon (c) Arq Gulab (d) Roghan Badam

1-b 2-a 3-a 4-c 5-b 6-a 7-c 8-b 9-b 10-c

11-d 12-c 13-b 14-a 15-b 16-a 17-a 18-d 19-c 20-a

FILL IN THE BLANKS

In Ayurveda, the three fundamental doshas are , , and .(Vata, Pitta, and Kapha)

The founder of Homeopathy, , introduced the principle of "Like cures like."(Samuel Hahnemann)

Unani medicine is based on the theory, which includes four humors.(Humoral)

The Ayurvedic formulation prepared by fermentation of herbal decoctions is called .(Asava and Arishta)
The metal commonly used in Ayurvedic Bhasma preparation is .(Gold)

Homeopathic medicines are prepared in different potencies like 6X, 30C, and .(2000)

In the Siddha system, medicines are prepared using herbs, minerals, and .(Metals)

The Unani formulation prepared by distillation of herbal ingredients is called .(Arq)

O O N o R W

Ayurvedic Churna preparations are in form.(Powder)

10. The Ayurvedic formulation Vasavaleha is primarily used for treating disorders.(Respiratory)
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Herbs as Health Food

[ Health Benefits of Carotenoids ]

1

Immune System Support

/ T foed &t weiga
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| 1

Skin Health /
T fi gran

Heart Health /
e Wy

Vision Protection /

ariat &Y gram | T

Cancer Prevention /

Health Benefits of Carotenoids

1. Vision Protection - Lutein and zeaxanthin protect the retina
from harmful blue light, reducing the risk of macular degen-
eration.

2. Immune System Support - Beta-carotene boosts immune
function by enhancing white blood cell activity.

3. Antioxidant Action - Neutralizes free radicals, reducing
oxidative stress and preventing chronic diseases.

4. SKkin Health - Lycopene protects against UV-induced skin
damage and aging.

5. Heart Health - Carotenoids lower LDL (bad cholesterol),
reducing the risk of cardiovascular diseases.

6. Cancer Prevention - Beta-carotene and lycopene may re-
duce the risk of lung, prostate, and breast cancer.

Q7. Explain the benefits of Spirulina as a health supplement.

Ans - Spirulina is a blue-green algae rich in proteins, vitamins,
minerals, and antioxidants, making it a highly nutritious dietary
supplement. It is widely used for boosting immunity, improving
digestion, and enhancing overall health.

Antioxidant Action /
ik uqE

PRI & WA TH

1. G} P G - e IR SR e & e Izt § 591 B,
oS e FSSFRRIA 1 ekl B giaT &

2. 38 e &) aoige a9 - Siel-aIeH 1 UfoRleds &
EEnIE]

3. TSHTRiST UHE - 1 ASoHed &! Afspa o= QR Smiial §
971G HRAT 5|

4, AT P} FRET - AZHIGH It fHRON I T &) S 8 3R g &
TG &I HH BT 5|

5. §oU WA - FRIAIZSY WE BRI (LDL) B HH e &, o
TSY I T WeRT geaT g

6. HIR A UG - FeT-IPACH 3R ARHUA Bhs], URee 3R T
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w7, ST U Wy e & ©u A FA Iuanh g 82

IR - i Uh W-@fr Rard (Blue-Green Algae) %, il 1;ha‘1=r,
faerftm, @ iR TheffRiise & R St 81 a8 ;RN &t I Uikl
&HT (Immunity) §&H, UTe- URA 3R T WA &1 §91¢ 364 § Aeg

Benefits of Spirulina as a
Health Supplement

| |

i Supports Heart Regulates Blood Enhances Energy &
R'C';rso";:'i:e of Boosts Immunity Health Sugar Levels (3= | Stamina (Sif iR
(T 1 g WD) (srferze sromelt t @grer 8) (amwm;rwh wR @ Pt aw=ar ) TETH AT 2)
Detoxifies the Body Supports Weight Impro:liiﬂ:?eStive Promotes Skin & Hair SUP‘F_’I‘;:sthBrai“
(a0l 5} Fe et T 3) Manage;mnt (a;:r:r e P & qume Health (;in aﬁz;;'a%)ﬁs " "
Rl 8) ’ AT &
Benefits of Spirulina as a Health Supplement: farsfr & Wy |ary:
i in — i - 0, i in- . 9
1. Rich Source of Protein - Contains up to 60-70% protein, in 1. N BT W5 HT - 3T 60-70% TN g 2, s ot srawaes
cluding all essential amino acids, making it a complete protein .
SR TS Hivg Bid § 1

source.

2. I ufeRIus & T W—@ﬁmﬂﬁﬁ? (Phycocyanin) 3R
eT-BASH (Beta-Carotene) o Q'cﬁGﬁIﬁ@? ﬁﬁ % S Tehau A
FA1d § 3R IR B Aolgd §91d &

2. Boosts Immunity - High in antioxidants like phycocyanin and
beta-carotene, which help in fighting infections and reducing
oxidative stress.
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Herbs as Health Food

111

4. Enzymatic Antioxidants
e Superoxide Dismutase (SOD): Found in cabbage, wheat-
grass, and green leafy vegetables.
e Glutathione Peroxidase: Present in garlic, onions, and cru-
ciferous vegetables.
5. Minerals as Antioxidants
e Selenium: Found in Brazil nuts, seafood, and whole grains.
e Zinc: Found in legumes, nuts, and dairy products.
e Copper & Manganese: Present in nuts, seeds, and whole
grains.
6. Herbal Sources of Antioxidants
e Turmeric (Curcumin): A strong antioxidant with anti-
inflammatory properties.
e Green Tea (Catechins): Rich in polyphenols, known for anti-
aging benefits.
e Ginger (Gingerol): Helps in reducing oxidative stress and
inflammation.
7. Antioxidant-Rich Beverages
e Green Tea & Black Tea: High in catechins and flavonoids.
e Coffee: Contains phenolic acids and melanoidins.
e Red Wine: Contains resveratrol, a potent antioxidant.
8. Other Sources

e Dark Chocolate: Contains high levels of flavonoids and poly-
phenols.

e Legumes & Pulses: Rich in polyphenols and flavonoids.

Q10. What are the differences between functional foods
and nutraceuticals?

Ans.

e  Functional Foods: Functional foods are natural or processed
foods that provide health benefits beyond basic nutrition.
These foods contain bioactive compounds that help in disease
prevention and health promotion. Examples: Fortified cere-
als, probiotic yogurt, omega-3-enriched eggs, and fiber-rich
foods.

e Nutraceuticals: Nutraceuticals are bioactive compounds ex-
tracted from food sources that offer medical or health benefits,
including disease prevention and treatment. They are often
available in capsules, tablets, powders, or liquid forms. Exam-
ples: Omega-3 capsules, probiotics, herbal extracts, and vita-

min supplements.
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Feature Functional Foods (aRT_d Bg¥) Nutraceuticals (RICTICH )
Definition ('Qﬁ"l-ﬂ'q'l’) Foods with added health benefits (3R dTH el Bioactive compounds from foods with medical ben-
T W Uar) efits (el Ty ATt Sa i Afiren)
Form (1) Natural or processed foods (e a1 TG Supplements, tablets, powders (R, de, UIRR)
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Supports general health (THT WY HT )

Used for prevention and treatment Wlﬂﬂ 3R
IUER & U IuGNT foban S 8)

Examples (ScIgxU0)
BIIHIES 34)

Probiotic yogurt, fortified milk (IERNC® agl,

Fish oil capsules, herbal extracts (@&dl ad 3?5&1?1'
ged 3fh)
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Phytochemical Investigation of Drugs

135

B. Tests for Glycosides:

e Baljet's Test: Sodium picrate produces a yellow to orange
color (for cardiac glycosides).

e Bromine Water Test: Yields a yellow precipitate (for cardiac
glycosides).
e Legal's Test: Reaction with pyridine and sodium nitroprus-

side yields a pink to red color (for cardenolides).

e Keller-Kiliani Test: Addition of glacial acetic acid, FeCls, and
concentrated H,SO, produces a reddish-brown color at the
junction with a bluish-green upper layer (for deoxy sugars).

e Libermann’s Test: Yields a blue color with acetic anhydride
and concentrated H,SO, (for bufadenolides).

C. Tests for Tannins and Phenolic Compounds:
e 5% FeCl; Solution: Produces a deep blue-black color.
e Lead Acetate Solution: Forms a white precipitate.
e Bromine Water: Causes discoloration.

e Acetic Acid Solution: Yields a red solution.

Dilute Iodine Solution: Produces a transient red color.

NH,OH and AgNO;: Upon heating, a dark silver mirror ap-
pears on the test tube wall.

D. Tests for Carbohydrates:

e Molish’s Test: Addition of a-naphthol in alcohol and concen-
trated H,SO, yields a violet ring at the interface.

e Fehling’s Test: The reaction with Fehling’s A and B solutions
leads from yellow to brick-red precipitate formation.

E. Tests for Proteins:

e Xanthoprotein Test: Addition of concentrated H,SO, gives a
white precipitate (indicative of tyrosine or tryptophan).

e Precipitation Tests: Using absolute alcohol, HgCl,, CuSO,,
lead acetate, or ammonium sulfate forms a white colloidal
precipitate.

F. Tests for Saponin Glycosides:

e Foam Test: Vigorous shaking with water produces persistent
foam.

e Foaming Index: Measured by the height of the foam in vari-
ous dilutions.

G. Tests for Coumarin Glycosides: Under alkaline conditions, the
solution exhibits blue or green fluorescence.

Qualitative Tests for Specific Natural Drugs:
e Borntrager’s Test: Applied for senna.

e Modified Borntrager’s Test and Klunge’s Test: Used for
aloe.

e Keller-Kiliani Test: For digitalis.

e Vitali Morin Test: For datura.

o Fiehe’s Test: For honey.

e Gold Beater Skin Test: For tannins.

e Gambier Fluorescin Test: For pale catechu.
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E. UIEH & Tdigmn:

o WU 23e: g H2504 T Fihe precipitate (asﬂﬁﬁmi?@lﬁﬂ
F )|

® Precipitation % faftr Jfirpdant (@@[ absolute alcohol, HgCl2,
CuSO4, lead acetate, ammonium sulfate) ¥ TG HIATSH precipi-
tatel

F. QU TS SIS & USIET:

o BIH &¥: UM H fge W Rl 3|

o BT SS9 fafie et & 2T &t HaTs o1 HIUA |
G. PIFANA TIPS EH P THEIUT: &R IATaRU § geb et AT B
ARG BT Ue=H |
fafkre wrepfae arsit & Tumers Tfemr:

o SR ¢F: I & T

o iRwTES AT T a v v ¥ Rl

o FHer-frferar e feiefom & fou

o faedt M= &xe: aqu & foruy

o TIg e%<: TGS & fag|

o Ties diex fRpa e T & ol

o NRRR wIRRA ¢F: b beq & farl
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(a) Biuret test / SRYC ¢ (b) Baljet test / STeolc ¢

(c) Swelling factor / TWfeAT Thaex (d) Gold beater skin test / TTies dlex RepT €

Q7. Glycosides are condensation products of/‘ﬂTSﬂ"ﬂ'mS’S:\‘l HY 3G B4 3

(a) Sugar + Aglycones / JTHT + TARHT (b) Protein + Aglycones / W& + TaRH

(c) Sugar + Protein / S[&RT + WA (d) Fat + Aglycone / a1 + TR

Q8. Belladonna leaf is adulterated with which of the following?/ e F o=t A FPruferfea & | frae framae 91 andt 82
(a) Murein leaf / T gt (b) Alianthus leaf / Tferg™ T=it

(¢) Senna leaf / I U=ht (d) Cinnamon leaf / GTeraHl Uit

Q9. Myrrh contains which of the following?/ R A PR A AT res sar @2

(a) Ferulic acid / Tefa® TRS (b) Myristic acid / ARRe® TR

(¢) Gymnemic acid / oifi® thrs (d) Commiphoric acid / HTHEHIREG TRIS

Q10. Which of the following drug is cardiotonic?/ Fafufaa T A HI W gar FriSA AT 82

(a) Arjuna / 35T (b) Vasaka / dr4l (c) Turmeric / §eg! (d) Cinchona / fa=iFT
Q11._ actsasanoxytocic./ m%wﬁme%I

Q12. What are carminatives?/ FiftfAfeey war g2

Q13. Name one crude drug which is astringent./ U@ &l Gal &I ATH Fasy S HAAYA P T ST ITeht B
Q14. Define sutures./ Cf&! Wﬁ) B gRuTid H

Q15. Give an example of an unorganized drug./ 3RFTfSd GdT HT T I&TGU GHorg |

Q16. What are pharmaceutical aids?/ Eb‘l'ﬂf%{[@ﬁ g 1 g g?

Q17. Rauwolfia consists of dried roots and rhizomes of and belongs to family ./ Aaiferar & Gl ﬁ'@pf S 3R ST Bl
TolRag_ oRarIGsfa @l

Q18. Write the use of sandalwood oil./ ¥&- & dd &1 IUTN ford|
Q19. Tulsi belongs to family ./ qadt RER ¥ Tefid g1
Q20. Write the sources of omega-3 fatty acids./ 3F-3 e TRy & 9 ford |
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SHORT ANSWER QUESTIONS

Q1. What do you know about the goals of pharmaceutical
chemistry? (BTEUP 2023)

Ans.

Introduction to Pharmaceutical Chemistry, Source &
Types of Errors and Impurities in Pharmaceuticals

UY1. 31T a7 THIA a9 & d&al & aR # 1 9id 82

(BTEUP 2023)

SR

Goals Pharmaceutical Chemistry / J

wHfgfesa wara e & @aa

| |

Analytical Chemistry /
fsgwoneTs W@mET

Instrumental Chemistry
/ gife g e

T

Organic Chemistry /
) f Bioac_:[hemistry /

Inorganic Chemistry /
SrehTE R

Phytochemistry /
T R wigthaEd

Stereochemistry /
wfaEsd

HIaq

Medicinal Chemistry /
sitaefia =

Q2. Explain indeterminate errors and its salient features
(BTEUP 2022)

Ans. Indeterminate errors cannot be attributed to a single, well-

defined cause.

w42, ifaw i el sk s9F Aewyr! faRyang wwsmy|

(BTEUP 2022)

IR, AT TafaT & T Thd, 3t kg W uRHIG RO & forw
foreR =& 38 o g @

Llndeterminate Measurement ErrorsJ
g f

/ fafga

Unpredictable Factors . Lo . Averaging
Repeated Measurements Observer Analysis / Specific Variables / 1
{ / IR-ER A9 } / Smeia FRw } aftdares fscor fafae = Observations /

e They arise from minor, unintentional variations in consecutive
measurements.

e Occur even when the same analyst follows identical experi-
mental conditions with the highest care.

e Mostly random errors, equally likely to produce higher or lower
results.

e These errors are the ultimate limitation of measurements since
they cannot be corrected or eliminated.

e When a variable is measured multiple times, statistical analysis
reduces the significance of these errors.

o O TR AT H AT, 3T & Fead I SUF g 5|

o 9t T § 99 U & faaives Igad SAUTE & I1Y THM
TN FRufa 1 uTer $rar 71

o ER AEfwsd i, THH U ¥ 37 a1 5 uRomd Iaa =
BT YU B

o Y Ffeui A Bt 3ifaw T § e I S a1 g e farar o
THaT |

o T TH W B P3 IR AU A 8, df HiReAB faersor 9 Ffeal &
Ted B HH P 3T ¢
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4 Introduction to Pharmaceutical Chemistry, Source & Types of Errors and Impurities

sulphide or sodium sulphide under the condition of the test. TEPT3S (Na,S) GRT ¥ gt 5
¢ The heavy metals may be iron, copper, lead, nickel, cobalt, O T H yr P11 S qeT, aia, I, e, dere, fawy,
bismuth, antimony etc. Q et anfe a T %I
Chemical Reaction/Tr&mafe gfafar: Pb + H.S ———»  PbS + 2H
S.No | Test Sample / G1&0T AT Standard Sample / HTH® FHAT
. Take 2ml of lead solution and dilute it up to 25 ml with distilled wa-
1 As per monograph 25ml squtlon./ﬁﬁW%WZSﬁ?ﬁ ter. / 2 el S T & ﬁ?%@lﬂ@ﬁ%ﬂq »5 el 9 gaar
HHTYT | I
Add dilute acetic acid/ammonia to adjust the pH between 3 Add dilute acetic acid/ammonia to adjust the pH between 3 and 4. /
2 | and 4./ UUT HI 3 3R 4 & o9 GERAR HA F forg gdan TTd HI 3 3R 4 F S TR B & e gaen wHifes s/
wHifees /ST STet| ST STed |
3 Add water up to 35ml. / O @ 35 firelt d& S| Add water up to 35ml. / T &Y 35 fiell d& S|
4 | Add 10ml of H2S solution. / 10 fell H2S FHTYH STel | Add 10 ml of H2S solution. / 10 faell H2S FHTY STl |
5 Dilute it up to 50ml with distilled water. / 39 Y& UFI & A1Y 50 | Dilute it up to 50ml with distilled water. / 38 Y& UTHT & ¥ 50 it
fhrelt deb uden Bl | REACERIERY
6 Stir immediately and compare the solution. / g¥d f@Td 3R Stir immediately and compare the solution. / g3 fe@d 3R THTH
AT BT T BR DI A B
Q.9. Discuss in detail about limit test for Iron. (BTEUP 2023) U9, A & farftre e & IR A faar @ =i 631(BTEUP 2023)
Ans. Principle of limit test of Iron- ITR- TRA & farfire ¢ &1 Rystia-
= This test is based on the reaction between ferrous iron and = g Ueur B TRA 3R Yrashifers RIS & ot ufafsar
thioglycolic acid in the presence of ammonia. TR TR §, S srfar &t Jufufa & gt 31
= A pale pink to reddish-purple colour is produced which indi- = g ufafhar & gl Taret  AHR ATd-sH! 3T I gidl §, ot
cates that ferrous thioglycolate is produced. g TWidT & P By YrRaEHIee o1 At g3l |
= Citric acid forms a soluble complex with iron and prevents its = W RIS 3MRA & 1Y Th gaq‘szﬂa’ SIfed §aT © 3R
precipitation by ammonia as ferrous hydroxide. SHIAT GRT Ry RSIRIZS & U H IHD AT B Al
2
CH2SH 00C + 2H+
Fe2+ + 2SHCH,COOH Citric Acid Fe
(Thlog]ycohc acid) Alkaline medium \
CO0 HSH-C
S.No Standard Solution / A% JHTYTT Test Solution / TRI&IOT JAHTUTT
1 2ml of standard iron solution (0.17626 gm of ferric ammonium Weight of a substance as per monograph. / HHRITH & WW?—T
sulphate + 10 ml of 0.1N H2SO04). / AT 3R JATU & 2 et | &1 HR|
(0.17626 UTH B e SHITIH Fetbe + 10 fArell 0.1N H2504) |
2 Add 40ml of distilled water. / 40 T8l Y& UM STl | Add 40ml of distilled water. / 40 T8l [ UMl SIct |
3 Add 2ml of citric acid. / 2 Tocil S5l 3% STt | Add 2ml of citric acid. / 2 Tl TTgice i STat |
4 Add ammonia to adjust alkaline pH. Adjust volume up to 50 ml Add ammonia to adjust alkaline pH. Adjust volume up to 50 ml with
with distilled water. / &T1T pH @1 YU & & fog FIfAAT | distilled water. / &TRIT pH &) THEING & & fod s S|
ISl | A6 &1 Y& T ¥ 50 et 96 THifod oy | O &1 G UM Y 50 el ao st &1

LONG ANSWER QUESTIONS < ST Uy

Q1. Give an explanation of the fundamental concepts used in w1, SN AT fagr & ygad qevd Fheusi 1 Are
pharmaceutical chemistry. (BTEUP 2021) BT (BTEUP 2021)
Ans - Il-
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SHORT ANSWER QUESTIONS

Q1. Write a short note on carbonyl iron. (BTEUP 2022)

Ans. Carbonyl iron is a highly pure form of elemental iron. It is not
a salt but is metallic iron. It has very fine particle size and a large
surface area which provides better absorption when taken orally.

Properties-
¢ It occurs as grey powder or as a yellow liquid
¢ Itisinsoluble in water
¢ It has musty odour

¢ Itis slightly soluble in alcohol and soluble in organic solvents.

Storage - it should be stored at room temperature, away from heat
and moisture. It should be kept out of the reach of children be-
cause accidental overdose can be fatal to a child.

Formulations - it is available in the form of oral tablets, and oral
suspensions.

Dose - usual adult dose is 50mg orally.
Uses -

e [Itisused to treat iron deficiency anaemia.

e [Itisalso used as an iron dietary supplement.

Q2. Give the comparison between ferrous fumarate and
ferrous ascorbate. (BTEUP 2023)

Ans - Ferrous Fumarate:
Properties -
= It occurs as reddish orange to reddish brown fine powder.

= It may contain soft lumps that produce a yellow streak when
crushed.

= It has a slight odour and astringent taste.

= Itis slightly soluble in water and very slightly soluble in alco-
hol.

Storage - it is stored in well closed air tight containers.
Uses -
= Itis used in the treatment of iron deficiency anaemia.
= Itis equally effective as ferrous sulphate.

= It has advantage that it is less irritating.

= Secondly, it does not get oxidised so readily and is more stable.

Ferrous Ascorbate:

Properties - it is soluble in water, very slightly soluble in alcohol
but insoluble in chloroform and ether.

Uses -

= Itis used as an iron supplement in the treatment of iron defi-

Inorganic Pharmaceuticals

UYs. I dg W) Gfe fewoft @1 (BTEUP 2022)

IR - FEN HTERA A AL HT U AR Y =4 g1 T§ D
eI Sfeep YT e § | U 9gd HelH $UT SHR SR TH I91 9ag &7
BT 8 S MAP T J T TR 9gaR TN Y& BT 6.

'{IU]'-

¢ TEITRBSK AT RA S =T A BT gl

¢ TEUAH rga=id 71

¢ 3T ARG Y B B

¢ U YRS B AT ga-=id § ok prefe 9id § ga-=id g
YeTRUT- 3 T SR 7 § R, HHR & ATHH W Gufed faan S
MR S Tl Bt Ugd H g W1 I 1T RN SHID D SRS Iol
TP g2 & T Ude &) Gobell 2.

BIYARH- I8 Hifge Miedl ok M fFAded & T & Juas 8.
QR - T 9% TGRIH A U ¥ 50 forefom 21

JUHNT -

o DI IUUNT MR HI HHI ¥ 1A arel TR & gefrl & forg faban
AT B,

o 7% i TP TR 3MER 3R & = H 7anT fooar Sira 31

2. B WHERE 3R B TEplae & a9 ga-1 Piorg|

(BTEUP 2023)
I - Y THRE:

'ﬂ'U]'-

= M9 - AR Y 1 - YR T BT A USSR

= PEa R A Tie diell TR Biedl 8

= B! 7Y UG SOl We

= U H 4TS gerRiter; IRTE H Sgd TSt gaite

JUANT -

= 3HTERA B HH! I GH aTel THTHAT & IUaR |

= TY gathe & TAM JHTat

= $HH A daef S

= el & Ui S fRR

mWﬁE:

T[0T - I5 O § g §, YIRS 9gd UIST g ©, Al aaRiw i
3R SR H Sfge=ia gl

I -
= T8 AOA P! HH J §H 10 THHA & ITAR H 3RA Twiie &
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Introduction to Nomenclature of Organic Chemical Systems 37

S.No Ring Size / &1 3R | Unsaturated Ring / A& f&r | saturated Ring / Iqud fer

1 3 iren / 33 irane / 3%

2 4 ete /T etane / e

3 5 ole / 3Tt olane / 3@

4 6 ine /31 inane / {11

5 7 epine/(fﬁ? epane/@‘f

6 8 ocine / 3R ocane / 3l

7 9 onine / A4 onane / 34

8 10 ecine / QTﬁT-T ecane / W

Q2. Explain Trivial Methods of Nomenclature of Heterocyclic

Compounds.
Ans.

e During the early days of organic chemistry, names of the het-
erocyclic organic compounds were given based on their occur-
rence, their first preparation and some characteristic proper-

ties.

e Heterocyclic compounds were named on the basis of their
source from which the compound was obtained. Thus, the
name depended on the source of the compound. For example,
picoline; picoline is derived from coal tar. This is based on the

Latin word pictus, which means tarry.

Picoline

e Heterocyclic compounds were also named on the basis of their
characteristic properties. For example, pyrrole; which is basic
in nature; the name of pyrrole was originated from the Greek
word for fiery red because of the characteristic color which the
compound gives with pine splint dipped in hydrochloric acid.

/A
6

H

Pyrrole

e Similarly, the name furfural is given based on its source. Furfu-
ral means barn oil. Furfural was isolated from the distillation

of barn.

M\,
O
O

Furfural

UH2.

FRIarafFas difel ¥ faaa amevor faftm 3t aaren 31

3TN
o  FHEMD WA P URMYS fol H, Zearafdas diffie! & TH 396

gfed B & RIM, 396! Ugdl daRT 3R & IR 7ol & SR W
[CLRIER

RRIG® GThT & ATHHVT BT YR I Td TR T oy
TIfiTep YT g3 1| 3Ty, 99 A & Fid W AR xam aml
W%W,W(Picoline); %W(coal tar) J U g
B ST AW AT Teg “pictus’ I ferar man B, et a1 dcft
(tarry)@?ﬂ%l

X

~

N~ >CHj

Picoline

RIS DTH! BT A 37 IRAP 01 F MR W ot @
T Y| IETERUT & o, USRI (Pyrrole); Sl Hd &9 ¥ &G YT
(basic in nature) Wﬁ?ﬂ%l WWWWW “fiery red’ 3
foran wan B TS Og A esiaaiNe URTs # g4 gU urs e
F 1Y U Ay A1t 7 ST HRaAT B

I

N
H

Pyrrole

3 YR, BRUGRA (Furfural) -TH 3% FId & 3MYR TR 34T 741 8|

TGRS B 312 "WIAET BT A (barn oil)" BT ¥ | BRI B
QiR & U UaTdl & STa gRT Sre fasa T o

I\,
@)
O

Furfural
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CHAPTER

Drugs Acting on Autonomic
Nervous System

Q1. Define and classify sympathomimetics with examples. 31 - Rydreiiftrdfes 1 afenfia 7 ok Serewol & wry Tﬁﬁ
. . |
Ans: Sympathomimetics e
“The d}r,u ls)which roduce actions similar to stimulation of sym- :
8 p 4 "3 Ty S Rrddfes dfie et & gHH foramy I Rl §, 37

athetic nerve stimulation are called sympathomimetics or adren-
Srgics " e FPrAfea a1 Tgfied Hel Sl g 1"

Classification of Adrenergics Q@ﬂﬁ&ﬂ‘r BT T

(A) Classification on chemical basis / JETAA® TR TR qAHHI0T

e.g. adrenaline, nor-adrenaline, isoprenaline /
Catecholamines / HCHIATHTE .
/ S TSATATRH, AR-TGATCTSH, STSHTeTSH |
. o e.g. amphetamine, ephedrine, phenylephrine pseudoephedrine, terbutaline. /
Noncatecholamine / TG CHIATHTET

S TR, T gTE, BiHehIe WU ie, T

Imidazolidine derivative / STHSHIASIS g e.g. naphazoline / ERELIEIINE]

(B) Classification on the Basis of Mechanism of Action: ﬁiﬁﬂﬁf & 9 P ATYR W T THI0r:

For example: Norepinephrine (noradrenaline), epinephrine (adrenaline), dopa-
mine, methyldopa, clonidine, dobutamine, isoproterenol, terbutaline, salbuta-
mol, bitolterol, naphazoline, oxymetazoline, xylometazoline. /

ITERUT & oI ARUAMFT ARTSATETS), TR (USATaTsH), SIUTATSH,

1. Direct Acting Drugs / JIRTE TfadT g

For example: Hydroxyamphetamine, pseudoephedrine, propylhexedrine /

2. Indirect Acting Drugs / 3{Uc&l 3{Hg g9 IITERVN & IT: TR RNTEreTE, WEIThie, Nusaeaesd

3. Agents with mixed mechanism / For example: Ephedrine, metaraminol /

fifird @3 ara Tore JaTER01 & RIE: Ty, Aerifrta

Q2. Define and classify antiadrenergics with suitable exam- 942 - mmwﬁ%mrw@maﬁﬂﬁm 3R
ples_ a"‘m ﬁl

IR - 3 <IN o Rrodfes Fau Ried &1 ITorT 3§ Iad yHTal 31
Aardll §, 3¢ RIag R (Sympatholytics) A1 TE-TARIRT (Anti-

adrenergics) H%TGI'I?!T%I

Ans- The drugs which block the action produced by stimulation of
sympa- thetic nervous system are called sympatholytics or anti-
adrenergics.

Classification i
e - adrenergic blockers (a-blockers), e.g. tolazoline, phentol- o o- TGRS STRR: ST — A, BeIerfie, Ui,
amine, prazosin, phenoxybenzamine, ergotamine, ergotoxin. Uﬁqﬁaw QT’W @'ﬁ?ﬁ?l
e (- adrenergic blockers (3-blockers), e.g. propranolol, atenolol, ° B-t{%ﬂﬁﬂ? fh: SR — T, Gesielld, derdrd, deetdr,
labetalol, practolol, pindolol, metoprolol, carvedilol. firSTefia, AeTdeltel, drdfg |
e Adrenergic neuron blockers, e.g. guanethidine. ® 1@:‘% :I\rﬁ ATp: S — ﬂ&lﬁm@:”

Classification of antiadrenergics / Q@T-Iﬁﬁﬁ Tiffewor

e.g. tolazoline, phentol- amine, prazosin, phenoxybenzamine, ergotamine, er-

a- adrenergic blockers (a-blockers) / a- Qé AT SAB (« gotoxin
-wale), VN
) S Crerreiter, SheTd- STSH, TTei, Brlaia-HIgH, TWierHisH, TieaaH|
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Drugs Acting on Autonomic Nervous System

53

Brand Names: Lomoten, Lomotil, Eumydrin, Atrocin, Atrisolon,
Atron, Atrosulph

LONG ANSWER QUESTIONS

Q1. Explain the following drugs- norepinephrine, epinephrine,
phenylephrine, and dopamine.
Ans-

= Norepinephrine (Noradrenaline) - Norepinephrine, the
catecholamine is a product of the adrenal medulla.

HO

Chemical name: alpha-(Amino ethyl)-3, 4-dihydroxy benzoyl alco-
hol.

Properties-

e White powder, bitter in taste.

e Sparingly soluble in water, insoluble in organic solvents.

e Having M.P.100-106°

e [ts solution gives green color with ferric chloride (FeCl3).
Uses: Itis used in the :

e Treatment of peripheral vasomotor collapse.

e Acute cardiac infarction.

e Maintain blood pressure acute hypotension.
Formulation : Nonepinephrine Pritartrate injection.

Brand names : Levophed, Norepinephrine, Levarterenol.

= Epinephrine (Adrenaline) - Adrenaline is the active hor-
mone produced by the adrenal medulla. It occurs in animals
and man. It may be obtained from the adrenal glands of cer-
tain mammals. It may be prepared from catechol.

Properties
e  White or creamy white odourless, crystalline powder.
e Sparingly soluble in water.
e Insoluble in organic solvents.
e Having M.P. 211-212°C.
e Darkness in colour on exposure to air and light
e [ts solution gives emerald green colour with ferric chloride.

Storage: Well closed container filled with nitrogen.
Uses: It is used in the:

e Treatment of asthma.
e (ardiac arrest.

e Administered with local anesthetics to prolong the duration of
action.

wy1- FrafafEa siufir @1 9ufa Fifte- akeaie, TRy,
fprgafir iR ShumTsH.
3R -
= dARUAFT (T-I'\I"{'Q?EH?I'@?) - Norepinephrine, catecholamine
3ifeIgereh I T Ueb ITG 3.

OH

NH,

IR AT 2 31ehT- (U Ta)-3, 4-fSgRgiaRt doisd sieblea
'IIUT-

o e USSR, Wi H Hadll

o TR H fRA ®U F ga=id, Srafe dleded § srga=iial
o THYI 100-106 f&I Tfdrg g1

o 3P AT BRRe FARZS (FeCI3) P TTY &1 I T 8
SUUNRT: 3YHT IuANT B a1 S 3

o UReflg arHIC UdH &1 ITAR |

o g gaa AeTe|

e A T GISUICH ST ¥,

foregor : AR frerde, $oraem.

i AT : AdhS, ARUADA, AGERATa.

= TRRAWIA (TSATATSH) - TSR Hfigad T gR1 Afta afea
TR T8 SIHaRT 3R A B 8T 81 U8 $9 WAl &
Wg@ﬁ@rwﬁo‘mmawm%luﬁ%cwm J TR foar
EIRCI

T :

e g U1 HASGR Whg TUgH, foredia urdeR|
o T T fRa &9 ¥ ga=ia|

o PP Jledeq H A=A

o THEU 211-212 & AR g

o a1 3R UBTR & YUD H 34T TR T H 3R
o U fAaT BRE FARTZS S 1Y U HY G T T 6.
YSRUT: TSI I HRT 33! aRE J & ek,
JUANT: SHHT IuANT H faan ST 8

o 3 BT IR

o FHSTH R

o HRATS BT Ay BT T B P oL WM TRy & Iy
TR,
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Drugs Acting on Cardiovascular System

e It gives blue precipitate with copper sulphate (CuSO4) in pyri-
dine.

Storage: Air tight container
Uses:
e Anti-arrhythmic
e Anti-convulsant
Formulation: Phenytoin tablets/suspension/capsules/injection
Brand name: Eptoin, Dilantin, Phenytek, and Epanutin

o T URISH B HIIR I&be (CuSO,) & 1Y il a8y (&,
MRyfee) S B

YSROT: ag-UfeRIy® I

SUERT:

o TORVeER ararera

o fRI VT

foregr: Beiegs it/ AdeH/ g /goeRH|

IS A1 3P, e, e ok wurgfes

1. Which of the following is a cardiac glycoside?
a) Verapamil b) Digoxin c) Propranolol
2. Which drug is commonly used in the treatment of angina pectoris?
a) Paracetamol b) Isosorbide dinitrate c) Diazepam
3.  Which drug is a B-blocker used to treat hypertension?
a) Propranolol b) Amlodipine c) Digoxin
4. Which of the following is an angiotensin-converting enzyme (ACE) inhibitor?
a) Atenolol b) Captopril c) Verapamil
5. Which class of drugs is used to treat hypertension?
a) Antihypertensive drugs b) Antidiabetic drugs c) Anticonvulsants
6.  Which diuretic is commonly used in hypertension treatment?
a) Hydrochlorothiazide b) Digoxin c) Amiodarone
7.  Which drug is a calcium channel blocker?
a) Nifedipine b) Digoxin c) Furosemide
8. Which class of drugs is used to lower cholesterol levels?
a) Antibiotics b) Lipid-lowering agents  c) Antihistamines
9. Which of the following is an anticoagulant drug?
a) Furosemide b) Aspirin ¢) Warfarin
10. Which drug is used to prevent blood clot formation?
a) Verapamil b) Digoxin c) Clonidine
11. Which of the following drugs is a vasodilator?
a) Glyceryl trinitrate b) Propranolol c) Digoxin
12. Which type of drug is used to treat arrhythmia?
a) Antiarrhythmic agents b) Antipyretics c) Antihistamines
13. Which drug is used to treat congestive heart failure?
a) Warfarin b) Nifedipine c) Clonidine
14. Which drug class includes medications that relax blood vessels?
a) Antifungals b) Antacids c) Vasodilators
15. Which B-blocker is used in heart failure treatment?
a) Metoprolol b) Captopril c) Digoxin
16. Which of the following drugs is a loop diuretic?
a) Clonidine b) Nifedipine ¢) Propranolol
17. Which of the following drugs inhibits platelet aggregation?
a) Digoxin b) Aspirin ¢) Lidocaine
18. Which antihypertensive drug works by reducing heart rate?
a) Atenolol b) Digoxin c) Nifedipine
19. Which drug is classified as an angiotensin receptor blocker (ARB)?

MULTIPLE CHOICE QUESTIONS

d) Clonidine

d) Digoxin

d) Clonidine

d) Nifedipine

d) Antibiotics

d) Lidocaine

d) Metoprolol

d) Antipyretics

d) Atorvastatin

d) Heparin

d) Lidocaine

d) Diuretics

d) Digoxin

d) Antidepressants

d) Furosemide

d) Furosemide

d) Verapamil

d) Warfarin
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CHAPTER

SHORT ANSWER QUESTIONS

Q1. Define and classify diuretics. (BTEUP 2022, 2023)
Ans- Diuretics

Diuretics is a drug which accelerates the secretion of urine from
kidney. The secretion of u accelerates in the following two ways:

1. By decreasing tubular reabsorption of Na+ ions and,
2. By osmotic equivalent of water from the kidney tubules.

These drugs are used in Oedema, renal disorders, liver disor-
ders and cardiac failure.

Diuretics

Y 1- SYReRT &1 uRuTfia &% 3R avffera H91 (2022, 2023)

I - SgfRfea:

SIRFH U UHR B &dT § ol T3 & I219 $ AT B O Bl g1 9wl

&1 1a Fafifed @ adie! 9 o ST &

1. Na+ 3T & YgeR Rear=i= &I HH Hb, 3R

2. e & Iged 9 U & SHIIfedh THHE & dIeR Fdhraa|

;mmeg%mﬁﬁaﬂmmwsﬁ?wﬁwﬁw
|

Classification of Diuretics TAAf® T giffdor

Weak Diuretics: FHR GAIHD:

Osmotic diuretics / 3TEATCH TAadH

e.g., Mannitol, Sorbitol / S, A, Sifdera

Xanthines /aﬁ:[

e.g. Theophline / S, FAawarg—

Carbonic anhydrase inhibitors /

e.g. Acetazolamide / SR TRICTHIAHTE S
BIENP TTRIR S g6 9
. .g. Aldost , Ant ist
Antihormone diuretics / TEIgIHM ﬂjﬁih? %% );osg e?rorf%eﬁ?jr; agonist/
.g. Amiloride, Triamt
Potassium sparing diuretics / qﬁ%&mﬂmﬁwﬂa %% ﬁmlfon © rlamg eﬂrene /

Medium Efficiency Diuretics:: H¥IH q&ldT 1133‘21:37:

Benzothiodiazines / STIfATISTIH

e.g., chlorothiazide, Benzthiazide /

Thiazide / RA~TSS

eg., Metolazone, Chlorthalidone /

High-Efficiency Diuretics: 3= G&dl qaasl'm:

Maercurial diuretics / Maercurial Hﬁﬁ%

eg., Marslyl, Merbaphen /Y, Arfera, Aafte

High-ceiling diuretics / 3@ &d TAdt®H

e.g., Furosemide, Bumetamide /

Q2. Write a note on furosemide. (2024)

Ans- Frusemide - Frusemide is a derivative of both sulphonamide
and a Anthranilic acid.

Properties -

e White, colourless, tasteless, crystalline
powder

e Freely soluble in dimethylformamide and
in alkali.

e having M.P. 210°C

Y 2. RRIAASS W U fewuf fafae.
IW gg‘\ﬁﬂﬁs - PAHTES YehHMES 3R Gffisds uhre gl &
T .

'ﬂ'U]’-

@_\ flo o o, der fred e
V4 0N lc|;¢0 o UM 3R FRIBH § srgeri, RIS R SR A
e Insoluble in water and chloroform, sparing- \ e ® 0 9 gamRia|
ly soluble in alcohol and ether. o NH; o STNUBABIHHARS R &R (3Mehar) & o
OH

T | et forae &1 fig (M.P.) 210°C B
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Q7. Give a note on Glibenclamide. (BTEUP 2023)

Ans - Glibenclamide is sulphonyl urea derivative.

Iz

Cl

Properties:
e White crystalline powder.
e Soluble in alkaline solution.
e Sparingly soluble in dichloromethane.
e Insoluble in water. Having m.p. 179°C.
Storage: Well closed container.
Uses:
e [tisused in the treatment of diabetes mellitus.
e [tisalso used in controlling high blood sugar.
e Prevent kidney damage, blindness, nerve problems, loss of
limbs and sexual function problem.
Formulation: Glibenclamide Tablets.
Brand name: Daonil, Glybenclamide, Glyburide, Diabeta, Euglucon

LONG ANSWER QUESTIONS

Q.1. What is human insulin? Kindly give its properties, stabil-
ity and storage.

Ans- Human insulin is a synthetic form of insulin that is chemically
identical to the insulin produced by the human pancreas. It plays a
vital role in regulating blood sugar levels by facilitating the uptake
of glucose into cells. Human insulin is widely used in the treatment
of diabetes mellitus to control blood glucose levels, particularly in
patients who cannot produce enough insulin (as in type 1 diabetes)
or those with insulin resistance (as in type 2 diabetes).

Properties of Human Insulin:
1. Structure:
e Human insulin is a 51-amino acid peptide hormone consist-

ing of two chains: an A-chain (21 amino acids) and a B-chain
(30 amino acids), connected by disulfide bridges.

e [tis synthesized as proinsulin in the pancreas and is later
cleaved to form mature insulin.
2. Molecular Weight:
e The molecular weight of human insulin is approximately
5800 Daltons.
3. Mechanism of Action:
e Insulin facilitates the uptake of glucose into cells, particularly

in muscle and adipose tissues, by promoting the transloca-
tion of GLUT4 transporters to the cell membrane.

e [talso suppresses glucose production in the liver and pro-

Uy 7. ferdaamgs wR fewof faf@ui (BTEUP 2023)
IR: RISTAIES T b HIagal s ol g

Tur:

o WG fheei UTSeR|

o &I qETYH H ga-Rid|

o SRFARNTIT T II9 | go==iia|

o T H SrgaRi | T 179 foiht AfRme gR R

i : 37D TR U &G HeR.

IUGNT:

o IUHI IUAIT AYHE Aoled & IUAR | T ST g

o TS| IUUNT I Yo T B! T & & oft o ST g

. gé@mawmwﬁ&ﬂﬁﬁsﬁaﬁ?aﬁmw

=L Glibenclamide T
S AAMH: Daonil, Glybenclamide, Glyburide, Diabeta, Euglucon

U 1. UG S T 32 HUAT 37 0T, FRIRAT 9T WSRO & IR
¥ garsul
FR: HIHA S S 31 U A T 8, S I0He w0 F 39
2GR & WM SIS HIFd ST gRT ScTiad b ol 81 I8
DIRBI3N T TGDHIT P SN B FGTaT SohR Iad DT P TR bl
a5 B Tgayul YfiesT Rurar § 1 IFd SgfeM &1 31gs 0 3
TYAg ARTEY (diabetes mellitus) & ITIR & IUANT faa ST §, arfds
& TP TR BRI foan S wa — faRiy =0 9 39 A & o
TTe HTE H S TR 9 U (G o ers 1 Aye ®) o o Sgfem
gfeRYy S b @18y 2 AywE ) U S gl
GIECESINEE RIS
1. gaareyd H=AT:
o T YA TP 51-3 A 3rvell aren JprEs g B, SN A
a3t (@) ¥ AR &1 8T 8: U A-I (21 AT o) 3R
T B- (30 SHAT 330), ST SEUHIS ol gRT MU & ST
BRI
o TE 3T (Afthure) B MR & w0 § YLaftid a1 & SR §1e
H PedR URUS (FHAR) YR HT Y Al 5
2. 3ATUIfde HIR:
o TG ST BT 3MUIIH R T 5800 STee gl 2
3. PRATS B HAT:
o S PiIfpraf H, a2y w0 & AUl ok 991 SHao! H,
DI b AR B ST ST § | T8 GLUTA ThRUIEY b
HIRABT AT Tob TgaThR Teebiot T U< AT HaT B

o ST Y B, ST IPHd | DI & ITGA Bl Galdl § 3R
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13.

14.

15.

16.

17.

18.

19.

20.

=

o © N o ok W DN

I S S =
AR A

Which of the following is NOT an oral antidiabetic agent?

a) Glipizide b) Insulin ¢) Metformin d) Acarbose
Which drug is a thiazolidinedione?

a) Repaglinide b) Glibenclamide c) Pioglitazone d) Metformin
Which of the following is an insulin secretagogue?

a) Repaglinide b) Metformin c) Acarbose d) Sitagliptin
Which hypoglycemic agent works by inhibiting alpha-glucosidase?

a) Glibenclamide b) Metformin c) Pioglitazone d) Acarbose
Which class of drugs works by increasing insulin sensitivity?

a) Thiazolidinediones b) Sulfonylureas

c) Insulin secretagogues d) Alpha-glucosidase inhibitors

Which is a common side effect of metformin?

a) Hypoglycemia b) Weight gain

c) Hypertension d) Gastrointestinal upset

What is the function of insulin?

a) Increase blood glucose levels b) Decrease blood glucose levels

c) Increase blood pressure d) Increase heart rate

Which oral antidiabetic drug is recommended as the first-line treatment for type 2 diabetes?

a) Metformin b) Pioglitazone c) Acarbose d) Glibenclamide

1-b 2-a 3-c 4-a 5-a 6-b 7-b 8-c 9-a 10-b
11-a 12-d 13-b 14-c 15-a 16-d 17-a 18-d 19-b 20-a

The hormone responsible for regulating blood sugar levels is . (Insulin)

Diabetes mellitus is caused by a deficiency or resistance to . (Insulin)

The first-line oral hypoglycemic agent used in type 2 diabetes is . (Metformin)

The main function of insulin is to decrease levels in the blood. (Glucose)

The class of drugs that stimulate insulin secretion from the pancreas is called . (Sulfonylureas)

The long-acting insulin used for basal therapy is . (Insulin glargine)

The enzyme responsible for breaking down insulin in the body is . (Insulin-degrading enzyme)

The biguanide drug used to treat type 2 diabetes is . (Metformin)

The oral hypoglycemic drugs that increase insulin sensitivity are called . (Thiazolidinediones)

The rapid-acting insulin analog used in mealtime glucose control is . (Insulin lispro)

The major side effect of insulin therapy is . (Hypoglycemia)

The drug class that inhibits glucose reabsorption in the kidneys is . (SGLTZ2 inhibitors or Gliflozins)

The primary organ responsible for insulin metabolism is . (Liver)

The class of drugs that inhibit DPP-4 enzyme activity is . (DPP-4 inhibitors)

The condition characterized by excessive insulin secretion is called . (Hyperinsulinemia)
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SHORT ANSWER QUESTIONS

Q1. Give the classification of antifungal agents giving suitable
examples of each class. (BTEUP 2022)

Ans-

Anti - Infective Agents

U1 CABITE Toley $1 aifeRur Suger Serevuil afed |

(BTEUP 2022)
SR -

Classification of Antifungal agents

Synthetic compounds / Ridfew difre

Carboxylic acids and their metallic salts | FTaifRIerd TRIS 3R 3%
qur

e.g. undeclyenic acid (undecenoic acid), zinc undecenonate / S
RIS (3RS URTS), fNid

Dyes /ISl

e.g. gentian violet (crystal violet), malachite green / I Sifeg A/
(lraﬂdd qIgceic), HAldhIgC &Rl

Phenolic compounds / PAifere it

e.g. salicylic acid / S Sfiifas whrs

Diamidines / SAHSIZA

e.g. stilbamidine / S RearafrgH

Thiocarbinilic acid derivatives, / Wﬁﬁﬁmm shkafeg

e.g. tolnaftate / S iaTURE

Azoles (or imidazoles) / TSI (A1 3HSTSAIT)

e.g. miconazole, clotrimazole / SR, ATSh AT Tﬁﬁ'@ﬁﬁﬁﬁ

Natural products / EI'I@’T&IHT Sdlq

Antibacterial antibiotics / STATURIER TeIaTaIfea

e.g. griseofulvin / S Frgpafa

Polyene antifungal antibitocs / TTel gfewra Qﬂﬁﬂ?

Teraenes / T

e.g. nystatin, amphotericin /aﬁ TR ¢, TRpIeRRMA

Pentaenes / a?I'H'IEﬁF[

e.g. pentamycin / R YermrgRe

Heptaenes / el

e.g. amphotericin B, hamycin / S TRRIRIRA &, gHgRE

Q2. Write a short note on cotrimoxazole.

Ans - Cotrimoxazole is a broad-spectrum antibacterial drug com-
posed of sulfamethoxazole and trimethoprim in a 5:1 ratio. It acts
synergistically by inhibiting bacterial folic acid synthesis, which is
essential for DNA replication.

Uses:

It is used to treat urinary tract infections, respiratory infections,
gastrointestinal infections, and Pneumocystis jirovecii pneumonia.
Side effects:

Common side effects include nausea, rash, and allergic reactions.
Serious effects may include blood disorders and Stevens-Johnson
syndrome.

Precautions:

2. HifeHeamia R Hfdrd fewof fafae.

IR - BIHTITN U IS WagH aTel SHaTvFRIG Siufd g, st
Feprulaaed 3R R & daeH | s+ St 8 (5:1 Srgurd H)
Tg SNufT e Siarugstt & Wifeies Siet & TRAW0T BT SaRIfd Hct
g S 3% Ste fAmfor & fore s giar gl

IUURT:

g I3 A1 UhHUI, 4T I YHHU, TS0 AHHU 7T TIAIRIRT
SRS A &% IUER & IuAhT $t o1 31

GUHIA:

TR gHTAl & Taell, I, T R TAS auT gary ArHe! o Jad e
PR 3R Tiaa-wi-e RisH 8 ¥ahd & |

graurar:

TS DI RIS AT BIfeTe S Bt HHI aTa AR H STHT Fraur-igdes
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Anti - Infective Agents

Q8. Give short note on Miconazole.
Ans.
e Miconazole is a broad spectrum azole/inidazole antifungal
agent.
e Jtis widely used to treat mucosal yeast infections.
Properties
1. Itoccurs as a white crystalline or micro crystalline powder.
2. Itis sparingly soluble in methanol.
Stability and Storage:
e [t is stored at room temperature and protected from light and

mois ture.
e Miconazole vaginal suppositories should be stored at 15°C to
30°C.
Uses:

1. Used to treat fungal infections affecting the vagina, mouth and
skin including candidiasis.

2. Used for the local treatment of oropharyngeal candidiasis in
adult patients.

3. Used for the treatment of cryptococcosis, mucocutaneous can-
didiasis, coccidioidomycosis, cutaneous and vulvovaginal can-
didiasis.

Pharmaceutical Formulations

1. Miconazole tablets.

2. Miconazole powder and solution.

3. Miconazole nitrate pessaries.

Brand Names: Monistat Derm, Daktarin, Gynodaktarin, Zole, Or-
gvig.

Q9. Give a note on Acyclovir.
Ans.
Chemical Name: 2-amino-9-(2-hydroxyethoxymethyl) purine-6-
olate, or 2-ami no-9-[(hydroxyethoxy) methyl]-1, 9, dihydro-6H-
purin-6-one.
Properties

1. Itis a white or almost white crystalline powder.

2. lItis slightly soluble in water

Stability and Storage: It should be stored at room temperature
and protected from light and moisture.

Uses:

1. Itis used as antiviral agent against herpes viruses.

2. Ithas been approved for short-term treatment of chickenpox.
Pharmaceutical Formulations:

1. Acyclovir tablet IP

2. Acyclovir oral suspension IP

3. 3. Acyclovir intravenous infusion IP

Brand Names: Acivir, Ocuvir, Herpex-200, Cyclovir, Zovirax, Aciv,
Aciherpin.

"ys. frepHmia W e fewuft fifcre)
I -
o TN te sis-Waed TSia/3Msmid o &t tfethd gar |
o T8 YT ¥U Y WHIA IRe YhH0 & IUIR H SYANT $1 STt 2
Tqor:
1. U8 The ety a1 ged fbedia ureer & &4 & U S 8|
2. T8 AyATa B AreT gaia g g1
fRRar vd WsRur:
o T HM S dUHM TR YHT 3R TH F Sere Fufed far Srar g1
o RPN I TORieds &Y 15°C | 30°C & &= Gufed fwar
ST AR

ST ;

1. U8 A, 4 ok a1 ¥ Tefid Bira SshAv o Hfsesai &
goS B JTAnT B

2. 0% WIS H 3iRA HfeeaRg & R IuarR # IuaiT fbar
ST gl

3. U8 fpUao IR, ohlege oy HSsaite, Hirifsamas IR,
Py 3R dedraford SiseralRg & sas & H i gl 21

anushy fAafor:

1. Fy@HeId cCodey

2. ST U8eR SR Weg=H
EEEAEINI] ?Ea?a@ﬂﬁf (vaginal suppositories)

9. THTS Aok R & fewoft diferi

3N -

RS AT : 2-3HTHA1-9-(2-FTR Sl uiaaaie) TikA-6-3fde
7 2-3fA-9- [ETE S RITUTRN e -1,9-ST2eEST-6H-TGRA-6-54
'{IUTi‘-Iﬁ:

1. Tg b 1 TIHT b fehtedig U3k g 71

2. T8 U e goreiel g 21

fRRdr g vsRror:

o Y HW P AUAF R Jufed fpar S 31

o T YD R TH J TAHR TG A1V

IUNT

1. 7% gUfeT arRY & RIATw TarRd Toie & w0 § &1 ol |

2. 34 RISl & Seudiiad SUaR & forg off srgmifed fasan man g
3twshy fmtor

1. TUEEAfGR eqae P

2. THEIGR 3R JRH IP

3. TUEEIGR $CaN RISH IP

S A1 : TR, SfiagfaR, §Uad-200, AR, Sifavad, THIG,
LRIER]
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Itraconazole:

Itraconazole is a triazole antifungal drug.

>

g
z\

Cl

Uses:
e Itraconazole tablets and capsules are used to treat fungal in-
fections of the toenails.
e Itraconazole oral solution is used to treat yeast infections of
the mouth and throat or of the esophagus
Properties
e Itis a white crystalline powder.

e Itis practically insoluble in water and in acidic solution.

e Its melting point is 166.2°C

Storage: Stored at room temperature. Kept away from light and
moisture.

Formulations: Capsules/Solution

Brand names: Zenitra, Itasper, Itrazole, Itranox, Alcros.

Fluconazole:

Fluconazole is a triazole antifungal drug.

Chemical Name: a-(2, 4-Difluorophenyl)-a-(1H-1, 2, 4-triazol-1-
ylmethyl)-1H-1, 2, 4-triazole-1-ethanol

TP HTI:
SCIHITSIS U I3USId oFf o1 UfethiTd gaT g |

L
- O-0-0-C

IUERT:

o ITHHNIG caale AR HRA BT IUINT e & BITel YhHl &
3ol & fore o Sira 21

o ST HIRGSD FHIUM BT ITGRT Hg AR el IT AU b
THR YHHU & FaTel & 7Y f35am &rel §.

ToT

o TT TP b fbcdld USSR 8

o TE U IR AT O B FGEIRG & F ST g
o YD TEAID 166.2°C §

YSTRUT: HTR & AT TR JUGHT | YHT=T 3R Tt F R 4.
T o/

IS ATH: SISl STRR, ST, ST, 3hI.

B H: N

TIPS U T3S o 1 GRTe & B |

IS ATH: 0-(2, 4-SRIIIRIBAM -a-(1H-1, 2, 4-TAAE-1-
SARRIA)-1H-1, 2, 4-CRFeld-1-331d

F F

Uses: Fluconazole is used to treat serious fungal or yeast infections
such as: Vaginal Candidiasis

IUGRT: WIS TG BT ITART TR BIre a1 @R AshH0T & garst
P forg fopar oimar @ 99: 9if SHfsfeeniRma

o SRR HiSfeenim|
o TR Hfsfanim|

o T UY P HHHUL

or

o T U b fpeeeliy SR g
o TE UM H UisT ga=iia B

e Oropharyngeal Candidiasis

e QOesophageal Candidiasis

e Urinary tract infections
Properties

e [tis a white crystalline powder.

e [tis slightly soluble in water.

e [tis soluble in organic solvents such as chloroform, propylene

glycol.
Formulations: Oral suspension/Capsule

Brand names: Fumycin, Fungicide, Flutas, Wycon

o TE FARIBIH, MU TSHId o HTed Tleded | ga=id gl
T 3R TR/
TS TW: IAERA, Hadb-RN, WCN, adhi-
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116 Antibiotics
e Plague. o W
e Cholera. e T (Cholera)
e Syphilis, gonorrhoea. o fftsferg, M
e Chronic bronchitis. o WM SiFERT
e Amoebic dysentery. o IHifa® U
e Chlamydial infection of eye 3G & FAUTS ST HhHUT

Pharmaceutical formulations: Tablets, Capsules, Injections, eye
ointment

Q3. Discuss about the Amoxicillin and Cloxacillin.
Ans.
Amoxicillin:

e Itis a -lactam antibiotic of penicillin group.

e tisa semisynthetic derivative of penicillin.
Chemical Name: Sodium (6R) 6-(a-4-hydroxy phenyl D-
glycylamino) penicillanate.

NH,

HO

)

Properties
1. Itisa white crystalline powder.
2. Itisvery soluble in water.
3. Itis sparingly soluble in anhydrous ethanol.
4. Itis very slightly soluble in acetone.

Stability and Storage: It is stored at room temperature betwen 20
and 25°C and is kept away from excess heat and moisture.

Uses

1. Itis used to treat bacterial infections like bronchitis, middle
ear infection, throat infection, pneumonia, skin infections and
urinary tract infections.

2. ltis effective against gram-negative bacteria.

Pharmaceutical Formulations

1. Amoxicillin capsule IP.
Amoxicillin injection IP.
Amoxicillin oral suspension IP.
Amoxicillin dispersible tablets IP.

Amoxicillin and potassium clavulanate tablets IP.

o 1o W

Amoxicillin and potassium clavulanate injection IP.
7. Amoxicillin tablet.

Brand Names: Amoxil, Amoxylin, Novamox, Mox, Polymox, Pu-
rimox, Larotid,,Synamax, Trimox.

Cloxacillin: It is a semisynthetic penicillin.
Properties
1. Itis white crystalline powder.

2. Itis soluble in water, methanol, ethanol.
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SHORT ANSWER QUESTIONS

Q1. Why cancer is difficult to cure than bacterial Infections?
Discuss its warning sign.

Ans. Bacterial infections are easier to treat than cancer be-
cause:

i. The ribosomes of bacterial cells differ from those of human
cells, as do their unique cell walls. But the distinctions be-
tween healthy and malignant human cells are only numerical.

ii. While the immune system and other host defenses are crucial
in eliminating germs and foreign cells, they are insignificant in
eliminating cancer cells.

According to the National Cancer Institute, there are seven warn-
ing indicators of cancer that are shortened to CAUTION.

C = Change in bowel or bladder habits.

A = A soar throat that does not heal.

U = Unusual bleeding or discharge.

T = Thickening or lumps in breast or elsehere.
I = Indigestion or difficulty in swallowing.

0 = Obvious change in wart or mole.

N = Nagging cough or hoarseness.

Q2. Discuss about the uses, pharmaceutical formulations and
brand names of dronomostanolone propionate.
Ans.

Stability and Storage: It is kept in tightly closed container under
an inert atmosphere and stored under ambient temperatures.

Uses: It is an antineoplastic/anticancer agent used to treat:

e Breast cancer in women.

e QOvarian cancer.

e (Gestational trophoblastic neoplasm.

e Metastatic testicular tumours.

e Local recurrent solid tumours.
Pharmaceutical Formulations: Dromostanolone propionate in-
jection.
Brand Names: Masteril, Masteron, Drolban, Mastisol, Permastril,
Prometholone.

Q3. Describe methotrexate, also known as methyl aminopter-
ine or amethopterine. Considering its physical characteristics,
stability, storage, and application. (BTEUP 2023)

Ans. Antineoplastic medication methotrexate is used to treat se-
vere psoriasis, juvenile rheumatoid arthritis, and severe rheuma-

Anti - Neoplastic Agents
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BTEUP 2023 Previous Year Paper
PHARMACEUTICAL CHEMISTRY

PART-A (Long Questions) / HRT-& (& I U
(Answer any six questions.) / (fe<t oft B7 " &1 IR ST )
Q1. Write a note on limit test. / THT THET U TF A1 o |
Q2. Write the popular brand name of any five of the following:/ fFerferfera & & frel ai=r &7 i aie a7 forfem:
a) Frusemide (FHHTZE) b) Paracetamol (STE=THIET) c) Salbutamol (HTEETHIT)
d) Cotrimoxazole (FITEHFETAIA)  e) Diazepam (STASTITH) f) Chloramphenicol (FTFHAHIT)
Q3. Write only one use of each of the following:/ fFarferfera & & weie 7 Fael U & ITAT forel:
a) Aluminum hydroxide gel (TeIfA A= gregiFTee J) b) Sodium fluoride (FT=2aT FTIXTZE)
c) Hydrogen peroxide (ZTZZ IS JLIFHTEE) d) Carbon dioxide (FTe STZHFTE)
e) Ferric ammonium citrate. (% sty A1322)
Q4. Write a note on dental products./ & f=rfheaT Searat 9% U= e o
Q5. Write the chemical structure of any two of the following:/ FFeferfea & & el a1 it Tmates wv=eT e
a) Aspirin (TfETT) b) Sulfacetamide (A=HTHETATEE) ¢) Dopamine (STTHTE)
Q6. Write a note on non-steroidal anti-inflammatory agents./ ¥2-€2X{a< T Ut Usiel 92 U Are ford]
Q7. Write the storage conditions of any two of the following:/ f=ferfa & & fegl a1 it seTor fRufa=t Frfem:
a) Insulin (ZgA) b) Hydrogen peroxide (T3S IXFTEE) c) Oxygen.( ATFST)

PART-B (Short Questions) / HT-9 (<79 U¥)
(Answer any ten questions.) / (f=it 3t g1 wsif 1 IR ifow)

Q1. Define diuretics. Give suitable examples./ W&i’cﬁ T giRaTfe Y SRR S ACEAFRRRI ey
Q2. What is mouthwash?/ ATSaTeT F4T g2
Q3. What are anti-neoplastic agents?/ T&-RareariRe® Usie #1 %?
Q4. Define antibiotics. Give some examples./ TS &1 gfeariuT ¥ REASEIREUI Fifs,
Q5. What are hypoglycemic agents?/ greqRATEH T HE TSI FT 27
Q6. Define heterocyclic compound. Give one example./ fasw=rsfira 21 1 wfRariva w41 v e afm.
Q7. What are anti-hypertensive agents?/ IgLhaTT Ueft USie 47 &2
Q8. Name three drugs that are anti-tubercular./ TEft €19 sfrorfar=i 919 aarzw S qutes At &)
Q9. What are macrolides? Give one example./ HFHTATZZH FAT &7 UFH IO &11od,
Q10. Why thioglycolic acid is used in the limit test for Iron?/ =% % AT TLer0r § fraRarzatiors Tiae &1 ST #=41 Fhar Srar 872
Q11. Name three sulfonamide drugs./ i+ FehmTaTRE sirafert F am forfarm)
PART-C (Multiple Choice Questions / Fill-in the Blanks) / Y- (Sgfa@edta uy / Raa wI W)
(Answer all questions.) / (3 wl & IR difvre)

Q1. Which of the following gases is called as laughing gas?/ et & 4 fr 49 v FGIES Tt A gl STrarv %?
a) Oxygen (3aTSTT) b) Nitrogen (ATZZISI)

¢) Nitrous oxide (AT5e® AFATEE)  d) Carbon dioxide (FTET STZHFATZE)

Q2. Which of the following drugs is antacid?/ =i & & =i €t gar terfis 872

a) Sodium bicarbonate (F12=% aTg®TaTa2)  b) Zinc oxide (i st=FTz=)

c) Sodium chloride (Ff2aT FT=E) d) Ferrous sulphate (F3& %)
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BTEUP Model Paper - 1
PHARMACEUTICAL CHEMISTRY

Part A (Long Questions)

Answer any six questions. Each question carries equal marks. (6 x5 =30) / HFRTA (@ ) - el ot o udl & IR S| UAS UY & 3P
HAFF1 (6 x5 = 30)

Q1) Discuss the various factors modifying drug action./ 3iSfr frar &1 ganfaa a=r arer Afficd FR&AT W Tar AT

Q2) Give the pharmacological actions of adrenalin./ T3aT{oleT T v fransit & faf@o)

Q3) Classify general anaesthetics. Explain the stages of general anaesthesia./ el TaTAfeaFd &l gaffeeor HAfSw| T gl &
3TEATIT T FHSSTI

Q4) Classify antiarrhythmic drugs. Explain the pharmacological actions of Quinidine./ TEI3RufAS gar3i &1 gafteeor AIfew| fFafafsa
& 3fwfe fhar @ gaAssT)

Q5) Describe the physiological role of insulin./ $gfeleT &I eRIR (Physiological) ${fHHT &I dUT HITAT|

Q6) Classify various anticancer drugs./ faf@eet TR (Anticancer) aT3il &1 gafferoT HIfST|

Q7) Classify antitubercular agents. Explain the actions and adverse effects of isoniazid./ &IR1eT I GaT31T Al gafteeor HIfST|

gEfAaTieTs T fhATT Ud gusTd HHESTI

Part B (Short Questions)

Answer any ten questions. Each question carries equal marks. (10 x 3 = 30) / ¥ B (a9 U¥) - f<it off & UM SRS TABFUH &
3% FATF &1 (10 x 3 = 30)

Q1) Give the significance of plasma protein binding,/ CaTHT FET & SSE39T & Aged I HSST|

Q2) What is myasthenia gravis? Give its treatment ATIERfATT Ifaw Fa1 &2 g8 3uar fAf@w)

Q3) Give the classification of sedatives and hypnotics./ ¥3feceq ta fgeiifeea &1 geffaor HFfST]

Q4) Discuss on the drugs used in the therapy of atherosclerosis./ TERUTFRITT F 3TAR H ag&d gan3it X Tt ffSw]
Q5) Name various oral iron preparations, dosage and uses./ faf&eet Af@® IR e & A, A6 vg 39T v
Q6) What are antitussives? Classify them with examples./ &% &aRe® Far £? 3erexur afga geftevor fifav)

Q7) Classify various drugs used in the peptic ulcer./ 9fteesh 3TeTR & 9ged faffiea gansit &1 gefieor fAfa)

Q8) Write the action, uses and adverse effects of thiazide diuretics./ ATISITSS ER $r o, 3T 3k Z‘f‘?l’%-‘lﬁ fafaw
Q9) Give the actions and uses of propylthiouracil./ ST @I fhare 3T 39T faf@T)

Q10) Mention the physiological role of histamine./ fg€er#T & MARFH H‘ﬁiﬁf Fr faf@u)

Q11) Explain the actions, uses and adverse effects of Zidovudine./ ﬁ's’l@?l?-r 1 fohar, 39T U CACLIERSEEIEN

Part C (Multiple Choice Questions / Fill in the Blanks) - Answer all questions. Each question carries equal marks. (20 x 1 = 20) /

YT ¢ (gfamedt uy / Rad R W) - Tft wsl & IR 31 vAS U9 F 36 TUH T (20 x 1 = 20)
Q1) Define first pass metabolism./ &S U AeTaifoed &I aReNT Hfw
Q2) What is agonist?/ TfeI¥e FIAT gl &7
Q3) Define plasma clearance./ TATSAT FAIN &l IRATVT FHIfSAT|
Q4) What is glaucoma?/ QWT F1 8?
Q5) Give the two uses of miotics./ ATNEFH F & 39T faf@w|
Q6) Sodium bicarbonate acts as:/ 9fsa# qEFEE FT FE &
(a) Acidifying agent / 3% eilhReh (b) Systemic alkaliser / JUTIITd &TRITHRE
(¢) Hematinic / g1 (d) Anti-infective / TohHURTEN
Q7) Limit test for sulphate uses:/ ethe H AT Tham & IgAr g &
(a) Mercuric chloride / ﬂmﬁ? FARISS (b) Potassium iodide / TCRTH 3TABES
() Barium chloride / SRT#H FlR1s3 (d) Silver nitrate / feaX aATSce
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10.
11.

12.
13.

14.

15.

SYLLABUS
HUMAN ANATOMY & PHYSIOLOGY

Scope of Anatomy and Physiology Definition of various terminologies.

Structure of Cell: Components and its functions.

Tissues of the human body: Epithelial, Connective, Muscular and Nervous tissues - their sub-types and char-
acteristics.

Osseous system: structure and functions of bones of axial and appendicular skeleton Classification, types and
movements of joints, disorders of joints.

Haemopoietic system: Composition and functions of blood, Process of Hemopoiesis, Characteristics and
functions of RBCs, WBCs and platelets, Mechanism of Blood Clotting, Importance of Blood groups .

Lymphatic system: Lymph and lymphatic system, composition, function and its formation. Structure and
functions of spleen and lymph node.

Cardiovascular system: Anatomy and Physiology of heart, Blood vessels and circulation (Pulmonary, coro-
nary and systemic circulation), Cardiac cycle and Heart sounds, Basics of ECG, Blood pressure and its regula-
tion.

Respiratory system: Anatomy of respiratory organs and their functions. Regulation Mechanism of respira-
tion. Respiratory volumes and capacities - definitions.

Digestive system: Anatomy and Physiology of GIT, Anatomy and functions of accessory glands, Physiology of
digestion and absorption.

Skeletal muscles: Histology, Physiology of muscle contraction, Disorder of skeletal muscles.

Nervous system: Classification of nervous system, Anatomy and physiology of cerebrum, cerebellum, mid
brain. Function of hypothalamus, medulla oblongata and basal ganglia. Spinal cord-structure and reflexes.
Names and functions of cranial nerves. Anatomy and physiology of sympathetic and parasympathetic nervous
system (ANS).

Sense organs: Anatomy and physiology of Eye, Ear, Skin, Tongue, Nose.

Urinary system: Anatomy and physiology of urinary system. Physiology of urine formation. Renin - angioten-
sin system. Clearance tests and micturition.

Endocrine system (Hormones and their functions): Pituitary gland, Adrenal gland, Thyroid and parathy-
roid gland, Pancreas and gonads.

Reproductive system: Anatomy of male and female reproductive system. Physiology of menstruation. Sper-
matogenesis and Oogenesis. Pregnancy and parturition.



Short Questions

Q.1: What are the different levels of structural organization in
the human body?
Ans: The human body is organized into several hierarchical levels:
¢ Chemical Level: Involves atoms and molecules, which are the
fundamental building blocks of life.
¢ Cellular Level: Cells serve as the basic structural and functional
units of life.
¢ Tissue Level: Similar cells group together to form tissues; the
four primary types are epithelial, connective, muscular, and
nervous tissues.
¢ Organ Level: Tissues combine to form organs, each performing
specific functions.
¢ Organ System Level: Multiple organs work together within
organ systems; the human body has 11 major organ systems.
¢ Organismal Level: The integration of all systems forms a com-
plete individual.

Q2. Define basic anatomical terms like superior, inferior,
anterior, and posterior.
Ans: Basic anatomical directional terms are used to describe the
positions of structures relative to one another:
¢ Superior (Cranial): Refers to a position toward the head or
upper part of a structure.
¢ Inferior (Caudal): Indicates a position away from the head or
toward the lower part of a structure
¢ Anterior (Ventral): Denotes a position closer to the front of the
body.
¢ Posterior (Dorsal): Denotes a position closer to the back of the
body.

Q3. What is Microscopic Anatomy?
Ans: Microscopic Anatomy, often referred to as histology, is the
branch of anatomy that studies structures at a microscopic level. It
focuses on the detailed organization of cells and tissues that cannot
be seen with the naked eye.
¢ Itincludes the examination of cellular components, tissue archi-
tecture, and the relationships between different cell types.
¢ Techniques such as light microscopy and electron microsco-
py are commonly used to reveal the intricate details of tissue
structure.

Q4. What is Organ?

Ans: An organ is a distinct structure composed of two or more differ-

ent types of tissues that work together to perform specific functions

within the body.

¢ Examples include the heart, which consists of muscular,

nervous, and connective tissues working collectively to pump
blood, and the stomach, which involves muscular, epithelial, and
glandular tissues to digest food.

Introduction and Scope of
Anatomy and Physiology
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Introduction and Scope of Anatomy and Physiology 4

Q5. How many systems are involved in human body?

Ans:

UYs. Ad IR ¥ foasit yonferat 2nfire &2
I -

Human Body Systems

/ goTTiort A R

Integumentary System / Skeletal System / Muscular System / Nervous System / Endocrine System /
e wEae ome A YOl FAraefE goTelr T oTTelr 3 -HTET JOTTelT
Cardiovascular System / Lymphatic System / Respiratory System / Digestive System / Urinary System /
TFA HAR GOTTeAT TR JOTTelr qHA OTRAT 9T JoTTelt Eelnic
1) Integumentary System 1) =T FRI=I JoTTet

¢ Components: Skin, hair, nails, sweat glands, sebaceous
glands.
¢ Function: Protects the body from external damage, reg-
ulates body temperature, and allows sensory perception
(touch, pain, etc.).
2) Skeletal System
+ Components: Bones, cartilage, ligaments, tendons.
¢ Function: Provides structure, support, and protection for
the body:. It also stores minerals (like calcium) and produces
blood cells in the bone marrow.
3) Muscular System
¢ Components: Skeletal muscles, smooth muscles, cardiac
muscles.
¢ Function: Facilitates movement of the body, maintains pos-
ture, and generates heat. Smooth muscles control involun-
tary movements like digestion, while cardiac muscle controls
the heart’s pumping action.
4) Nervous System
e Components: Brain, spinal cord, nerves, sensory organs.
¢ Function: Controls and coordinates body activities, process-
es sensory information, and enables responses to stimuli. It
is responsible for cognition, memory, and emotions.
5) Endocrine System
¢ Components: Glands such as the pituitary, thyroid, adrenal
glands, pancreas, and gonads (ovaries and testes).
¢ Function: Regulates metabolism, growth, reproduction,
mood, and other bodily functions through the secretion of
hormones.
6) Cardiovascular System
o Components: Heart, blood vessels (arteries, veins, capillar-
ies), blood.
¢ Function: Circulates blood throughout the body to deliver
oxygen, nutrients, and remove waste products. It also helps
regulate body temperature and pH balance.
7) Lymphatic System
¢ Components: Lymph nodes, lymph vessels, spleen, tonsils,
thymus.
¢ Function: Defends against infection, helps in the removal of
waste, and maintains fluid balance by transporting lymph (a
fluid containing white blood cells) throughout the body.
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. P: YRR T 350 BT URTRU B § difep SHTRASH, Uive ded
TE T S b 3R (UfRIY IJeTel Bl §Tex a1 ot 9 | I8 IRR
T dATIHA 3R pH Tger v i o # e sl 8|

7) GRIPT YUTTet
. YTH: AT UGl AT ATy, witel, eli=d, YTgAy |
. ®Td: YHHU1 Y & Bl 8, MUY B Meprem § Heg Bl g,
3R ARIBT (S Fihg Iad IS J 1 Bt 8) P IRaga &
AIH V RA e 18 3Gl |
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Structure of Cell 11

Q10. Explain the functions of mitochondria. uy10. Fﬁﬂﬁ%ﬂ'{ & PTd T 37
Ans: 3 -
e Produces ATP through cellular respiration. . PIHT & fU ATP (S5i) FT IATG FHRal 5
¢ Regulates cell metabolism and energy production. . PHIRYHT P T HI T FRaT 7
¢ Plays a key role in apoptosis (programmed cell death). . a—ru;q‘ﬁua BIRIBT HJY (Apoptosis) o H@W fAurar g1

Q1. Draw a well labeled diagram of cell. Describe structure and  9#1. A BT TP AHifHd T T30 | TSI ar $I TET 3R
function of mitochondria. (BTEUP 2022) P BT qUIH | (BTEUP 2022)

Ans -
Structure:

Lysosome
Nucleolus
Nucleus

Golgi Body
Endoplasmic Reticulum
Cell Membrane
Centrioles
Ribosome
Microtubules
10. Cytoplasm

11. Mitochondria

¢ Outer membrane: The outer membrane is smooth and rela- . et et S et st B g SR BT &rqaﬁ 3R Sl &
T sftiemed uRwT g B, S Ascieiar H UawT SR areR Faer

O ONN W

tively permeable to small molecules and ions. T e

¢ Inner membrane: The inner membrane is much more selec- . 3afve fRreett: siidie el 3iftie TaTeTs 81t 81 390 &S Ui
tive and contains a high concentration of proteins. It is folded gl g, S A g W <Al @1 ufcbanaii & 2nfie g1d 31 U8
. . el foree e TRamralt & g2t g 8, o oia wrmafes ufafssanait
into structures called cristae. ¥ forg s W &F 31 werdl 3

o Matrix: It contains enzymes, mitochondrial DNA (mtDNA), . Afewy: ARew Iﬂg‘cﬁﬁ%m &1 3TdRes fewar gar 7, forgd Gersy,
and ribosomes. TEEBHIRTd DNA 3R ASERH 81 3| 78 R URis 9 o1 =i

, , AT 2, o PRI 4G F TP Teeaqu upa |
e Intermembrane space: It plays a role in the generation of . TR WN: 98 TR IR 3R freeh ¥ st 3 S B, 3R
proton gradients during cellular respiration. g HTadISfed BRBRISARA & SR Weld & Af$ue & Fmfor

Teayul YT Ay 21
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Structure of Cell 14

4. AW 11

4. Telophase I1 !
. BIAREY, S 3fF Al B 57 P 81 8, Yol W Ugad §

e The chromatids, now individual chromosomes, reach the poles,

and the nuclear envelope reforms around them. 3R 37 IR 3R YD IT 3TaR0T bR F 777 B |

e Asaresult, four genetically distinct haploid daughter cells are . 3% INUTRGEY IR Sfdd T J e W3S U HIRASTY St
formed. gl

Q.4 Differentiate between eukaryotic and prokaryotic cell.

Feature Eukaryotic cell Prokaryotic cell
wbflf @i Tt 4t
Nucleus Present Absent
EIR Y
Cytoplasm Present, with membrane-bound organelles Present, lacks membrane-bound organelles
msz%?wnw , Brech-ads SifffAa HiNie g, | Rrecht-ag STl 13U §
Organelles Membrane-bound organelles No membrane-bound organelles
3TTH J Y 3T J Y 3P T8l
Ribosomes 80S ribosomes, free or attached to rough ER 70S ribosomes, free in the cytoplasm
80S JZEHI, T a1 TR 3R A TS U 708 gEET, ¥ g
DNA Linear DNA, contained within the nucleus Circular DNA, located in the nucleqid
WG DNA, 1% & HiaR fua URUH DNA
Sexual (mitosis and meiosis) and asexual
Reproduction ] (binary fission) X Asexual (binary fission)
LERE < (HRCIR 3R HAIfaHTSH) 3R il
@RI fawe)
Examples Animals, plants, fungi, protists Bacteria, archaea
RIALE] Y], Y, FHab, Y], Y, Hab,

Q5. What are the main components of cell?

Y5, BHADT & G-I 9P T 82

L

Ans - IR -
Main Components of a Cell / SfR¥T
F AEY UcHh
A. A4 A A A
Cell Membrane (Plasma : Endoplasmic Reticulum
Membrane) / FYRT et Cytoplasm / l\'(:%%';r/ ;rﬂmii “;' Ribosomes / (ER) / Ceeeroae Y%
(veTsAT Be) (ER)
Y
Golgi Apparatus (Golgi Mitochondria / Lysosomes / Peroxisomes /

Body) /et I (et
idh)

=<

1. BIRTPT Bl (wrsHT f3ree)

. R T BRGNS SrEamR Rred iide, srferse iR
PIeerd 30 JHIRd 8d B

. BT BIRHT F 3R 3R TR I, Ui dedl 3R ARy Iare!
¥ SfiGiad B AR AT 5| S DIRTBIST & WY TIR H Aeayul
it fAumar 81

TRAAT: T el o T o BT Y Rl 8, U8 Ireeraid 3R
fafirer shrepiRreprail § &1 gra 3|
1. 98 WM el BB 31 sy e ufdfpar g g1

1. Cell Membrane (Plasma Membrane)
e Structure: A phospholipid bilayer with embedded proteins,
carbohydrates, and cholesterol molecules.
¢ Function: Regulates the movement of ions, nutrients, and waste
products in and out of the cell.Plays a key role in communica-
tion with other cells via receptors.
2. Cytoplasm 2.
e Structure: The jelly-like substance that fills the cell, composed
of cytosol and various organelles.
¢ Function: The site where most of the cell’s metabolic reactions
occur.

@ pharmacyindia.co.in | 2 pharmacyindia24@gmail.com | & 8006781759; 9389516306
Download PHARMACY INDIA App from Google Play store



Tissues

25

Q4. Define neuron. Draw and label a diagram of myelinated

neuron.

e Aneuron is a specialized cell of the nervous system that
transmits electrical signals, enabling communication between
different parts of the body.

e Neurons are the fundamental units of the brain, spinal cord, and

4. R Bt uRUIYT B3| Argiemes <RI &7 3R §91¢ 3
Aqqd B
. TR T §F B U RRipd SR S & S figd Whdl B
HRd it 5, o IRR & ol fgweit & i dare wifid gian g
. R ARKTH, g B g1 R T & Hfed dcd 81 8, 3R T R IWR

nerves, and they play a critical role in processing and transmit-
ting information throughout the body.Classification of Connec-
tive Tissue

Structure of a Neuron

Dendrite

Cell body

Nucleus

Dendrite (@;EEE), Nucleus (a'ﬁ@, Soma (Cell Body) (Hﬁf?lﬂﬂa_e'),

Axon (31&/dq), Schwann Cell (49 m, Node of Ranvier
YA/AE), Myelin (Myelin Sheath) (HTS 3{TaRTT), Axon Terminal
(3rerdq sifam

1. Cell Body (Soma):

The cell body contains the nucleus and most of the cell’s organ-
elles. It is responsible for maintaining the cell’s functions and
processing signals.

. Dendrites:

These are branching, tree-like extensions of the neuron that re-
ceive signals from other neurons. Dendrites increase the surface
area for receiving electrical signals.

. Axon:

The axon is a long, slender extension that carries electrical
signals away from the cell body toward other neurons, muscles,
or glands. In many neurons, the axon is covered by a fatty sub-
stance called myelin, which helps speed up signal transmission.

. Axon Terminals (Synaptic Terminals):

These are small branches at the end of the axon that release
neurotransmitters to communicate with other neurons, mus-
cles, or glands at synapses.

Q5. What do you understand by nervous system?

The nervous system is a complex network of cells and tissues
that coordinates and regulates the activities of the body.

It enables organisms to respond to external stimuli, process
sensory information, and control movements and behaviors.
The nervous system plays a central role in maintaining ho-
meostasis (internal balance) and allows the body to adapt to
changes in the environment.

T B TR IR R B e T i 2

R P W

Axon Terminal

Node of
Ranvier

Schwann cell

Myelin sheath

Dendrite (@;ET{C'), Nucleus (a'ﬁ@, Soma (Cell Body) (Hﬁf?lﬂﬂa_e'),

Axon (31&/cq), Schwann Cell (4 m, Node of Ranvier
RY@/AE), Myelin (Myelin Sheath) (HTSI 3{TaRTT), Axon Terminal
(3teiciq sifam

1. HIRBT IR (&Frm:
HIRBT IR T D 3R HIepT & 3ifAUHT ifpT1 81 § 1 T8
HIRADT B BT Bl FY T 3R Yl B TG B & g
SR gar |
2. SYTECH:
2R & IRIT-TAR T IR 8 § S 977 =R1A & bl T
B 1 93T fagd Gabd! Bl U A & 1Y Te & &l i g1
3.@7{:
g Ue ddl, Uddl fIR 81 & off BT IRR A R fagd Tobal
DY 3 R, ARGy, o1 Uiyt Bt 3R o o 81 % R A,
VoA TR T IURIF URd Bt & o Arafer gt o &, 5 ol &
TR &1 A B3 & HEG el |
4. ¥ effae @A <fifae):
3 U & 3fd | Be WA Fielt & S 3 =11, Ao, a1 it
& Y W W FaTG B & e Rigreier Refte st 7

UYs. df®T aF A 3ITY =T JHSd 22

. df3eT dF HIRETS 3R Fras! &1 U Sfed Aead § Sl IRR BI
Tfaffeat & T9-afdd iR Fafd sRar gl

. Tg Sital P STEY IASI3N BT SIaTd &, Tde! SPRT Bl I 63,
3R 7Y 3R TaeR! & FufEd w3 & Jem S 81

- e A SIERS R (3fidRes Jger) ST 3@ | Htd yffet
fAUTaT 8 3R TRR & vafaror & g9 o gRadHl & AR G
B Y Al AT

@ pharmacyindia.co.in |

t< pharmacyindia24@gmail.com |

L 8006781759; 9389516306

Download PHARMACY INDIA App from Google Play store


Empires
Stamp


Empires
Stamp



Osseous System

41

Q10. Differentiate between pelvic and pectoral girdles.

"%10. Ufede 3R T Ra A P oI 3T P

Aspect Pelvic girdles Pectoral girdles
Ugq HRYA HRYA
Found in the lower part of the trunk, Found in the upper part of the trunk,
Location supportiné the lower limbs. . connecting the upper limbs.
RIIE US o # uran Srar 8, o ey Y3 P HUT YT H U STl §, S S 34T
CAERESIE d
Made up of two coxal bones (hip bones),
each consisting of three fused bones: ilium, Made up of two clavicles (collarbones) and
Bones ES— ischium, and publsﬁ o ae two scapulae sh%ulder bladgs%
gied SER) g4l (Plaral) WY (&
A% Eﬂ?g%_?sf sReal a1 & sferam, YR
SR Tgfer |
Supports the weight of the upper body and Provides attachment for the upper limbs
transfers this weight to the lower limbs; and allows for a wide range of motion at the
Function provides attachment for lower limbs. shoulder.
TS T AT FA € IR T . .
o P et 3T H RIFARG PRl &; Fad SR STl o foTQ TG e bRl & 3R HY W
37T & foTQ T IIa U R B IS T BT SIH AT B |
_ The pelvic girdle %s less mobile. as itis The paGEdIRirdle is highly mobile,
Movement deg%%o support weight and stabilize the body. facilitating a wide range of arm_movements
el Asd oH Hifeb Y I Bl = i
I S T 7 TR o 5 I e ) e TR @1 gl e 21

Position of Attachment

The pelvic girdle attaches the lower limbs to
the axial skeleton at the sacrum.

The pectoral girdle attaches the upper
limbs to the axial skeleton at the sternum.

Sl
ﬁmémuww'%ﬂ@ﬁ%ﬁg

joints and forms a rigid structure with the sacrum.
Afcas Bl @%

REEIRE) ECRIEIEIEISEAREEAINT . W 3fehg
ST I AR el Sl 3| ST ¥ fafgd 3
The pectoral girdle is connected to the axial
The pelvic girdle is fused at the sacroiliac skeleton at the sternoclavicular joint, which
Joints allows for significant movement.

ma@ﬁ@%ﬁﬁwﬁ

a) Transporting oxygen
c) Protecting internal organs

2. What is the name of the bone tissue that forms the hard outer layer of bones?
d) Cartilage

a) Spongy bone

Multiple type questions

1. What s the primary function of the skeletal system?

b) Providing structural support
d) All of the above

b) Compact bone c) Bone marrow

3. What type of bone is the femur (thigh bone)?

a) Short bone

b) Flat bone c) Irregular bone

4. What type of cell is responsible for the formation of bone tissue?

a) Osteoclasts

b) Osteocytes c) Osteoblasts

5. Which part of the bone is responsible for the production of blood cells?

a) Bone marrow

b) Epiphysis c) Diaphysis

6. The axial skeleton includes all of the following EXCEPT:

a) Skull

b) Vertebral column c) Rib cage

7. The appendicular skeleton includes which of the following?

a) Skull

b) Spine c) Limbs and girdles

d) Long bone

d) Chondrocytes

d) Periosteum

d) Pelvic girdle

d) Ribs
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3. Wound Healing:
¢ Platelets play a critical role in wound healing and tissue
repair.
¢ Once the platelet plug has been formed, platelets release
growth factors such as platelet-derived growth factor (PDGF),
which promotes the healing of blood vessel walls and sur-
rounding tissues.
4. Vasoconstriction:
¢ Upon activation, platelets release serotonin and thromboxane
A2, which contribute to the constriction of blood vessels.
¢ This helps to reduce blood flow at the site of injury, minimiz-
ing further blood loss.
5. Antimicrobial Defense:
¢ Platelets can help fight infections by directly killing patho-
gens, such as bacteria and fungi, throughthe release of anti-
microbial peptides and enzymes stored in their granules.
¢ They can also bind to and neutralize bacterial toxins, helping
prevent infection at the wound site.

Q10. What are the different functions of plasma proteins?
¢ Plasma proteins are essential components of blood plasma, each
with specific functions that are crucial for overall health.
¢ The major plasma proteins include albumin, globulins, fibrino-
gen, and various other proteins, each serving key roles:
1. Albumin:
¢ Maintains osmotic pressure to keep fluid in blood vessels.
¢ Transports substances like fatty acids, hormones, and metals.
¢ Helps regulate blood pH.
2. Globulins:
¢ Alpha Globulins: Involved in transport and anti-inflammatory
responses.
¢ Beta Globulins: Transport iron (via transferrin) and aid in im-
mune responses (via complement proteins).
e Gamma Globulins (Immunoglobulins): Act as antibodies to
defend against infections.
3. Fibrinogen:
¢ Essential for blood clotting. Converts to fibrin to form blood
clots and stop bleeding.
4. Other Plasma Proteins:
¢ Coagulation Factors: Aid in blood clot formation.
¢ C-reactive Protein (CRP): Indicator of inflammation.
¢ Haptoglobin: Binds free hemoglobin to prevent kidney damage.
e Ceruloplasmin: Transports copper and assists in iron metabo-
lism.
e Apolipoproteins: Help transport lipids in the blood.

3. urq fafere :
. Wedey g e ok Sds avmd § Heaygul it R g
. U SR Wede &H 4 & §1G, Wedey g IR, o Weae-
AT IS PR, B Refie F=4 &, S I A1 BT ey ok
TUTY & Hdb! & IUIR P! g¢rdl ad g

4. AR :

. Weded g 8 WR, 3 WA 3R UiaElet= A2 BT W1 Hd
€ Sl Yo arfeprall & Hepa A A bR B

. IR e P Y TR I9d YdTE HH 8l Sl 8, O sifafaa
&ATd B AH- § e e g

5. SIS HIfSad Taf :

. Wedey WY SaIRAT AR Hah oI IS Bl ARG FehHUT
Y T H Hee PR Jobdl 81 3 3T M1 H Yufed GeATgshifsad
preed 3R TozH! & H1ed § I8 B B 8

. Wedey SARad fauad gerf F off g gt § ok 3% ffera
TR GHh! &, T 919 & R W AHHUT Bt JUTaT HH g1 o7t &

Y10, wTeHT N & faftm &rd arar 82

. TS I Yo WIS & SHTaRT e UTdh BId 8, o8 J Ul &1
Ry & BT & S gAY W & fae Ayl gar g1

. T WIeH W § TP, Tasgfem, wiafere ofR fafte s
I =i &, fore ¥ Ude Heayu! YffeT v &:

Tesgfi:

. Wa%%maﬁﬁawuaﬁaﬁwwfr%m&ﬁaﬂﬁwmw
TgaT gl

. YR 3, BT 3R Uit S yarlf o1 uRag e 31

. 9d & pH B! EfHd oA T Hag BT g

2. Taregfe:

. ST T uRag SR guH-eht ufafwarsit & wnfie gia &

. SleT TegfeM: SR &1 URag (S Ik R P AT ) 3R uferern
yfafsransil # GeTad HRd & (PRIHE WIEH & HIeH ) |

. T TG GRARAIGIH): HhH0 ¥ 9919 & T eiaiel &b w4
Ao B B

3. BrsfaeIo:
. 5 19 & fo7U a2 | I8 Bisfe & Igae Yo & Yddh §Idl
2 3R YaauTE B Abar 2|
4. 39 TTSHT MEA:
. PITERH Haed: Y90 F YFP I H Heg I ¢
. -Rufded W (CRP): GoH &7 Ydhdd BT g
. ORI W SIS Bl aiedr § difes 1 ot & I &1 o 9
. JSAAEIET: did BT UG Hdl g 3R 3R & Heraifersd 7
TeradI B 2
. TR Yod H fafigy & ufkaes & Aeg axar gl

1.

Multiple type questions

1. What is the primary function of the hematopoietic system?
a) Transporting oxygen and nutrients
c) Producing hormones

b) Producing blood cells
d) Protecting the body from infection
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Lymphatic System

Q1. Draw a well labeled diagram of Section/Internal Structure 9y1. Rrew s /forw ‘jﬁ{$ SIHTT/ SRS TR T TP BT IRe
of Lymph Node/Lymph Gland. T a9a far war o s

Afferent
lymph vessels

Ty

Medullary

Cortical
sinus

Medulla

Capsule Subcapsular

sinus

Blood vessel
entering the

hilum Slow flowing
Lymphocytes in 'ymeh
outflowing lymph |—Lymphocyte

Efferent

lymph vessel Reticular fiber

Q2. What are common disorders of the lymphatic system? 2. RIS dF F A fAeR 7 82

¢ Lymphedema - Swelling due to lymph fluid buildup, often - !Ilili\ﬁl v Sl T o - é Elig%‘%ﬁ? W}q‘__"[mﬁaﬁ @%ﬁ;{aﬁﬁ
caused- by blocked or damaged lymph vessetls.-lt can Pe pri.rnary WI E’pﬁﬁ 21T SHG'@TEF e, AR Z]TE; B F RO AN
(genetic) or secondary (due to surgery, radiation, or infection).

e Lymphadenopathy - Enlarged lymph nodes, often due to infec- . m qﬁ[ gfs (I%ﬂ:ﬂ@:ﬁ'a — AT U} BT N g o
tions, autoimmune diseases, or cancer. g;d ST, E\_rﬁﬁm\’:{%aﬂ? Teh T, TUTRTET INT (SATSZRI SHRY) a7 H¥R

¢ Lymphangitis - Inflammation of lymphatic vessels, usuall aﬂi XU | 5
c;,usgd b i bacterial infection i ’ : 31 et (ferhamsfes) - sepreit A T, i

y : IR R Gﬁa'rtg WA & BRI Bt 81

¢ Lymphoma - A type of cancer affecting the lymphatic system, . THET FER (TP IET) - T UBR BT IR, Gﬁ ?ﬂﬁﬁ RECIREIICE
including Hodgkin’s lymphoma and non-Hodgkin’s lymphoma. HRA1 8| ST <l UgE UBR & — grotiaT 3R - NEICRNRIED
FIWI

¢ Castleman Disease - A rare condition involving an overgrowth TN @Ff - q@
of lymphatic tissue, which can be localized or widespread. . HUH U g Rfet o Trient Sl @ (il
ymp P aﬁ%lwmwwwmﬁﬁaw%mmﬁ$ﬁ%@ﬁ

¢ Filariasis - A parasitic infection caused by worms that obstruct el W1 21
lymphatic vessels, leading to severe swelling (elephantiasis). . grefiufa (GreaRaTii) - TRelid! Brel & ThHur A §H arel AT, o
 Tonsillitis - Inflammation of the tonsils, which are part of the W aﬂ%ﬁ&ﬁ B TG B é?n % ﬁmﬁ TR o gt gl
lymphatic system, usually caused by viral or bacterial infections. . Ty MY (EﬁFﬂ'sﬁW) USPRRINCEIS R qoid, S AR
¢ Autoimmune Lymphoproliferative Syndrome (ALPS) - A IR ARRY I Gﬂ‘cﬂﬂl HehHUT b HRUI Bl 8|
rare genetic disorder where immune cells accumulate due to : mﬁ Wﬂ%%?gﬁﬂm
improper regulation of cell death. RS PIRETe 19 I} uirar 98 ¥ Fafd 78 g
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Cardiovascular system

Q1. Define different blood vessels.

1. fafira Yo aifgerel &) ufvura $31

Type ofBlood Function Structure Bl.OOd F low Oxygen Content
Vessel TR Dlrectlonﬁ R 2 e
Yo P YPR Y Udlg
Carry oxygenated Thick, muscular, and elastic
blood away from the heart (ex- walls to withstand high A High (except
. way from
Arteries st cept pulmonar arte%) s prgﬁs;ure | the heart pulmonary artery
TCR‘T o= NEINIEARIES 3
q“gﬁ S 3 ga1g g@q R IR Bl BISHR)
Smaller than arteries, with
Regulate blood flow smooth muscle to control Awav from
Arterioles from arteries g(f)f capillaries N flow the ﬁleart High
P P e & TR AR H | IR
fRifad et &
. . Varies (oxygenated
Facilitate exchange of gases, nu- Extremely thin, Connect at the arterial end
trients, and waste between blood one-cell-thick arterioles and d ted at t}"l
Capillaries an\%;issues walls for diffusion venules ngzﬁie;ad)e arte
ﬁvu‘rwaaah?&rcrmua P nﬁaﬁaﬁaﬁﬁhqgw aﬁr:hg‘«ﬁ%aﬁ? AReprel %’%1 m@%‘?
3TEM-UgH Bl & (FSTIST) I 3 st & R oo <)
Collect deoxy ggnatgd Small, thin-walled
blood from capillaries Toward the
Yenules and transport it to veins vessels heart Low
: BT, uddi Slari HH
Y g T e e TSI DI 3R
R RR1A & ugardl §
Carry deoxygenated Thin walls with
blood back to the valves to prevent Toward the Low (except
Veing heart (g)ﬁ;gﬁ)\_;gulmonary vein) - ba%(%l_%w TR heart pulmonary vein)
dlar, dled DH
ﬁe‘c{qﬁsﬁ?a’m drfes Yad faudia fe=m & SERIRL Eal
Tl € (@UpHT fRRT 3udTe B) EEH

Q2. Write a note on cardiac cycle.
The cardiac cycle consists of three main phases:

1. Atrial Systole (0.1 sec) - The atria contract, pushing blood
into the ventricles. AV valves (tricuspid & mitral) remain open,

semilunar valves are closed.

2. Ventricular Systole (0.3 sec) - The ventricles contract, pump-
ing blood into the aorta & pulmonary artery. AV valves close,

semilunar valves open.

3. Diastole (0.4 sec) - Both atria &amp; ventricles relax, allowing
blood to fill the heart. Semilunar valves close, AV valves open.

UY2. T39I R U fewof} forg|
T T I T =R H fyuird e &:

1. 3MfRig HHT (Atrial Systole) — (0.1 AHS): AT (atria) THIT
aﬁ% 3R Yo Fremat (ventricles) ﬁmﬁm%l Qa:fa'lc_d mcﬁff

3R HIged dled) Ga T84 €, STaieh SHefEigpR aTed §¢ W8d

2. fea @A (Ventricular Systole) - (0.3 V%) :Faa IHfa
BIhR Iad ! HETYHHT (Aorta) 3R W Upgil (Pulmonary Artery)

T U FXd €| U4 dTed 9 81 ST 7, 3R refEeR aled o o g |

3. fa%TH 3@ (Diastole) - (0.4 YHS): 3Mfeig 3R FHer AT fasmT
Ayt H T S 8, o g5 G: Yo ¥ R ST § | fefEIeR dred

&3 §1 911 &, 1R Tl ared R & gl o &1
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Respiratory system

Q1. What is the respiratory system, and what are its main

1. 49 7 T ¢ 3R 30D G- 1 7 82

functions?
Functions of Respiratory
System
A
Gas Exchange / Breathing (Ventilation) / Sound Production / pH Balance Regulation / Protectionand Defense /
e @ae (@feerer) © pH e ST TGl T 3R SieRET W

The respiratory system is the biological system responsible for
the intake of oxygen and the removal of carbon dioxide from the
body. It consists of the lungs and airways, facilitating the process
of gas exchange.

Main Functions:

Gas Exchange - Transfers oxygen from the lungs to the
bloodstream and removes carbon dioxide from the blood to be
exhaled.

Breathing (Ventilation) - The process of inhaling (taking in
oxygen) and exhaling (releasing carbon dioxide).

Sound Production - The larynx (voice box) helps produce
sound and enables speech.

Sense of Smell (Olfaction) - Olfactory receptors in the nose
help detect different smells.

pH Balance Regulation - Helps maintain the body’s acid-base
balance by regulating carbon dioxide levels.

Protection and Defense - Nasal hairs, mucus, and immune
cells prevent harmful particles and pathogens from entering the
lungs.

2. Describe in brief various parts of respiratory system
The respiratory system consists of various organs that help in
breathing and gas exchange. It is divided into two parts:

1. Upper Respiratory Tract:

+ Nose & Nasal Cavity - Filters, warms, and moistens incoming
air.

¢ Pharynx (Throat) - Connects the nasal cavity and mouth to
the larynx and esophagus.

¢ Larynx (Voice Box) - Produces sound and prevents food
from entering the windpipe.

2. Lower Respiratory Tract:

¢ Trachea (Windpipe) - A tube that carries air to the lungs,
lined with mucus to trap dust and microbes.

¢ Bronchi & Bronchioles - Bronchi divide into smaller bron-
chioles, directing air into the lungs.

¢ Lungs - The main organ where oxygen is absorbed into the
blood, and carbon dioxide is expelled.

¢ Alveoli - Tiny air sacs where gas exchange occurs between air
and blood.

¢ Diaphragm - A muscle that helps in breathing by contracting
and relaxing to move air in and out of the lungs.

SZ3HTZS B §TER (BT BT B Rl ¢ | T8 BWhe! AR IRGART
J &1 81T 8, S 7 fafag &t ufshar &) Gyd s 81

=1 1k
. T Ry - Bwel Q@ sifedier Yad & wHERd gidt 8, 3R ®Te

SRS Yo A TTeR Medsd? 487 gRI Fes1Rid gt 21

4T AR - 4 A (SRS T80 3R YT Bl (@PTe

SRS S FshpTa) & ufshan

g~ fomfor - TRae (@rag oaw) @fy SO Har g 3R e |

TErdI Bl | T GG (3IT0T Xfa) — A1 H fRyd wror g

faf¥yst vi o Ug=r # Heg BRd B

pH HE 1T I@HAT - YRR b 3-&R Yo Bl gAY 7@ H

ww%,ﬁﬁwgs&ﬁaﬂs@wwwaﬁuuﬁam
|

TR&T 3R UFAREHT & - 1 & o1, LA () 3R UfaRed

?ﬁmﬁaﬁwmsﬁ?ﬁﬂmﬁmﬁ?ﬁmmﬁﬁm
|

2. 49 o7 & fafie Wi &1 Hau # quiq &%
o T 3 AT BT THE 7 S 4 R I faf g o werdr aRa 1 39
a1 YT H Sfer ST 8

1. SO Y99 dF

. Wéﬁ?ﬂhﬂgﬂ-gﬂﬁﬁ,ﬂﬁﬁﬁ?@ﬁ#mm
FRAT B

. gﬁm-aﬁwwmﬁgﬁwﬁ?&mﬁsﬁm
|

. U (IATATH BT FEaN) - @ Iad HT & 3R HIoH HI
YT B S ¥ Ahar g1

(HY) | !SI © Ml ¢t 3R I g ST |

. ey 3R ifPpaied - gl < sicea & fauora it 8, S 3
B sifpaney # dedl € 3R hhs! de gal o Sl g

. PHS - TgT ATRIoH Iad H a=niyd gl & 3R Bra
STRAHTRITSS AR AT ot g1

. TRATS (A1 HIY) - J&H I1g HIY oT8T & 3R ga1 & &g 1
fafma g 8|

. STawH (U= f3reet) - ue miaosh, o Rigen ok ham ¥ 494
ufspa o1 g Bt 21
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Q2. Define and give normal values of respiratory volumes and T2, §H A 3R ATIES| & HH A B GRHTRE ¥ ok &1

parameters. (2024) (2024)
Parameter Definition Normal Value
gfemaT HHE A
Tidal Volume - TV Volume of air in each breath during normal breathing 500 mL
3Tga- TR ¥ & SR YD G § S-S aTelt arg &t Jr
Inspiratory Reserve Maximum volume of air that can be inspired after
Volume - IRV anormal inspiration 3000 mL
SRTET = IR Y & 16 SHAGTH A1 &t off T arant sifafad arg
Expiratory Reserve Maximum volume of air that can be exhaled after
Volume - ERV anormal exhalation 1200 mL
SRF&A Smaa T 4G & d1G s JE1 H Bret o Jab- drelt SHcRed arg
Residual Volume - RV Volume of air remaining in _the lungs after a
AT forced exhalation 1200 mL
TEREKI 41 Ble & a1 ot el H §9! X aralt arg &t q=T
. . Maximum air that can be inhaled after normal
Inspiratory Capacity - IC .
W T exhalation 3500 mL
I 49 & §1G s JE H ol S ob dTelt pel arg
Functional Residual . . .
Capacity - FRC Volume of au%remalnln agc%r:ﬁlorm%_l;ﬁ(halatlon 2400 mL
- Ay
Maximum volume of air that can be exhaled after
Vital Capacity - VC maximum inhalation 4800 mL
aIged &Hdl e aH AT H ol 71 51 b §IG e TH Al
T B! o delt ag
Total Lul,lrgL((J:apaCIty h Total volume of air H}%the lungs af]%er maximum 11_;r)}%alat10n 6000 mL
HEAT
DA BHST &l 1Y 501 b SIE B! & HINE Ha a1g
Q3. Describe the process of gaseous exchange in the lungs. w2, T} PT SEH-UeH BHS! # HH T 3, THPT qui B |
Carbon dioxide CO,
@p) Human Gas @
L Exchange 0
Organs
a) Air Reaches the Alveoli: a) a7 Rfcaalelt a& ugad! 8

+ A1 Sfeban SR St & w9 bl # YR &R €, i

ally reaching the alveoli, which are surrounded by a network of mlg @T‘ﬁ g;ﬁ E it e, s f (& e g1el) P Fea I

capillaries (small blood vessels).

¢ Air enters the lungs through the trachea and bronchi, eventu-
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I R

1. Describe the Structure & Function of liver .(2022)
Structure of the Liver:

anterior view

clelgiz| falciform ligament

right lobe left lobe

gallbladder

e The liver is the largest gland in the human body, located in the

upper right side of the abdominal cavity beneath the diaphragm.

e Ithas two lobes (right and left) and is made up of lobules, which
contain hepatocytes (liver cells).

The liver receives blood from:

» Hepatic artery (oxygen-rich blood from the heart)

e Hepatic portal vein (nutrient-rich blood from the digestive

tract)

Functions of the Liver in Digestion:
1. Bile Production - The liver produces bile juice, which helps in
the emulsification of fats (breaking down large fat molecules into
smaller droplets).
2. Carbohydrate Metabolism - The liver maintains blood glucose
levels by storing excess glucose as glycogen and converting glycogen
back into glucose when needed.
3. Protein Metabolism - It synthesizes plasma proteins and
removes excess ammonia from the body by converting it into urea
(urea cycle).
4. Fat Metabolism - The liver breaks down fatty acids and converts
excess carbohydrates into fats for storage.
5. Detoxification - It detoxifies harmful substances (like drugs and
alcohol) from the blood.

Q2. How the digestion of carb, protein & fats takes place? (2023)
1. Digestion of Carbohydrates:
¢ Mouth: Salivary amylase breaks starch into maltose.
¢ Stomach: No carbohydrate digestion occurs due to acidic pH
¢ Small Intestine:
1. Pancreatic amylase (from the pancreas) further breaks down
starch into maltose.
2. Maltase, Sucrase, and Lactase (intestinal enzymes) convert
disaccharides into monosaccharides (glucose, fructose,
galactose) for absorption.

inferior vena cava

left triangular

fissure
for teres
ligament

1. TP D1 T 3R B &1 qui7 HY1 (2022)
qHd Pt G

posterior view

coronary

ligament ligament

hepatic
veins :

“porta—
hepatis
rigi‘*;t
triangular
ligament

caudate :
lobe caudate

——— Process

common
bile duct

quadrate

lobe gallbladder

. TFHd AFd TRR S I T 3 B, S STMBH & e IR @1 H
S aIfe fow & Rya gt g1
- 39H QA (@MY R S0) B0 § SR I8 Aiegel A S giehl o, Forae
BUCIAIEEH (Uehd IR Bl 81
IPd B 390 HI A YT §IalT &:
. J&d YU (§ed I Siaie gad Ta)
. IFHd Uicd RRRT (UTaH oA § UNe Il ¥ HRGR &)
e | 954 & B1Y:
1. T ST - I O X HT IS FHRal §, ST I & URRNBROT (FS
1 3u[3ft I B g&l A e H Heg gl
2. PIETEISSE TATIAY - THd ARG DIl Bl TZDH oA & =g §
TR B 3R TSN TS TR TAIH IS B aToy eebiet & gRafca
PR e [HR] &b TR DI §1E 39T 51
3. WA AeTaiiersd - I8 WIeHT WIdH & IRAfd Ha1 § 3R T;RR I
Sifafeaa smfar &t afvar @ikar =) # uRkafda e R 31
4. T IATIGY - T el TRIS &1 disdl ¢ 3R ifaRked Brefggge &
1SR 3 forg g # ufkafdd #rar 31
5. FAwgRT - 7% Yo W gIHRS vardf R g SR TRT4) &1 fawexon

HRAT I

2. BTd, WA 3R T91 T U= S g1 82 (2023)
1. PIAIGIESC BT UTT:
. Ug: IR &1 TASAS T &I Aleeil & dledT |
. U2 3&{ pH S PRU BEERIE BT U T8l Sl 31
. B e
1. SRR TS (SRR W) Wi &l Alees § diedr g
2. TS, Gobdl SR A (3fidl & TorgH) Sraiior & fog
fEdaIgs & ARHRIZS (o, Haey, Taders) § aRafdd
A ¢
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Skeletal muscles 97
Q3. Functions of muscles/muscular tissue. Y3, HiURE/ARUh SHaet & Frd|
1. Movement and Locomotion 1. Y SR T@
¢ Skeletal muscles contract to produce body movements such . o AIURET Gga- & AeOH J IRR B T B IO BT §,
as walking, running, and lifting objects. S =T, @GW 3R aﬁ\?ﬁﬁ CakeraEl
¢ Coordinated muscle actions allow fine motor skills like writ- . rfga wrauRf o foran, arerE Sor St geA Tfafafer &t
ing or playing an instrument. Tug s B

2. Posture and Stability
e Muscles help maintain body posture by providing support to
the skeleton.
¢ Continuous contraction of postural muscles (e.g., back and
abdominal muscles) prevents falling.
3. Heat Production (Thermogenesis)
e Muscle contractions generate heat, which helps maintain
body temperature.
¢ Shivering is an involuntary muscle activity that produces heat
during cold exposure
4. Circulation of Blood
¢ The cardiac muscle pumps blood throughout the body via the
heart’s rhythmic contractions.
¢ Smooth muscle in blood vessel walls regulates blood flow and
pressure.
5. Respiration (Breathing)
e The diaphragm and intercostal muscles control breathing by
expanding and contracting the chest cavity.
6. Digestion and Peristalsis
¢ Smooth muscle in the digestive tract moves food through
peristalsis (wave-like contractions).
¢ Controls sphincters to regulate food movement in the gastro-
intestinal tract.
7. Regulation of Organ Function
¢ Smooth muscles control the function of organs like the blad-
der, intestines, and uterus.
¢ Helps in involuntary actions like urination, childbirth, and
pupil dilation.
8. Communication and Expression
¢ Facial muscles enable expressions like smiling and frowning.
¢ Vocal cord muscles help in speech production.

Q4. Explain the structure and give functions of skeletal muscles.
Perimysium
Endomysium

Nuclei

Myofibril

Fascicle
Sarcolemma

2. TRR F go1 3R R

. TURET HHTd B TERT SH TRR ST G&1 S 3@ 8§ Teg
IR

. T3 3R Ue o AiqufREt &1 FRaR e IR & iR 9 s=mar gl

3. ST AT

. AUl Ypad ¥ S I Sid 8, S IR & argHH o i
P B IgHS gl g

. HUGHT TP s HIYUR fha1 8, S 68 F SR TH Iaw
RG]

4. 35 AR

. TS B! U TP SioR Iad BT ¥ IRR A UU IRl B

. ad aifgwrsi Bt et AU 9 yare 3R gura & Fafa
F &

5. 499
6T F1 fIRR 3R Tpa Hl &, RO 47 IHa g g

6. U 3R IRy

. U @ e AruiEt o e deveR IHTE B
1 J HISH BT 31 Tl 2

. TSR ¢de | f¥bdex o v o1 1fd &1 fafa swar
!

7. 3 & FHraf 1 AT

. TR, 3iTd 3R TR SRt TEArelt # Ry miqofket e
RG]

. U=f Agpad ey Tfafafer S g3 @, U SR gdat b
%arg B Oeg Hrdl gl

8. ¥R 3R sfraafaa

. T B HIAURET B SR UTa-HHT SR §1a-HTd Iad $HRA o
[ETID Bl o |

UY4. SebTelld TRAURRN &1 W= 3R o1 ad1g|

Epimysium Bone

Tendon
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Meninges and Cerebrospinal Fluid (CSF) - Protect and nour-
ish the spinal cord.

Function

A Conduction Pathway - Transmits sensory information to the
brain and motor commands from the brain to muscles.

A Reflex Center - Controls reflex actions without involving the
brain.

An Autonomic Regulator - Helps regulate involuntary func-
tions like blood pressure and digestion.

Q5. What role does the medulla oblangata play in the CNS?

The medulla oblongata is a crucial part of the central nervous
system (CNS) located at the base of the brainstem, connecting
the brain to the spinal cord.

One of its primary functions is controlling the cardiovascular
system, where it regulates heart rate and blood pressure by
adjusting the force and rate of heart contractions.

It also plays a key role in respiratory control, maintaining
breathing patterns by adjusting the rhythm and depth of respi-
ration in response to the body&#39;s needs.

The medulla oblongata also houses reflex centers that control
involuntary actions such as swallowing, coughing, sneezing, and
vomiting.

It contains nuclei for several cranial nerves (IX, X, XI, XII), which
are involved in functions like taste, digestion, and speech.

Rt 3k ufETsr AT 5a (CSF) - U8 Aoy HT JR& 3R Tiwoy
T B B

Ufag AFf (SeaRIH UTYQ) - I8 RIS 3R YRR & diF Jad!
&) 3R IR (HieR) Yobd! b1 TR Hd1 2
R Fg (RRTH eR) - T8 T3 TOR 3 sfassd gfafoarsit
Wmﬁﬁ%m%wmﬁmﬁ

|

. W e (SATERTE W) - 8 Jaddry, e St

3y ufparsii &1 FRifid & 7 Hag Har gl

uys. Agan ifsarier g dier aF ® @ yfter fAurar @2

DG ATsA=TIeT AT W & YR W R U Hg@yul TR §,
St afers & dg & g5t A Sisdl 8l

DT T Y BT gl YuITel &1 Fafid &1 8, 581 98 e T
3R YaTaTd B! fafafiid &1 8, g8 G- &I 1 3R §d Bi
UG BT B

Tg A s & off eyl YT AT 8, TRR @t srazasarsit
& TR 4T DI T 3R TGRS Pl §1¢ W 5 |

Tgar sifear=mer & T8 Rociad g 1 §1d &, o wWiess fomarsit o
frTem, Wi, Sea 3R Iecl B ) i wa B

A HS BT 768 (X, X, XI, XIl) B AP (nuclei) B1A &, o) WIS,
e SR oo St fepamatt & =i 81a B

I

Q1. Differentiate between CNS and ANS.

71, Feed 3R TeaTH & di9 3idr Fad|

Feature fa=iwar FH= df3PT A (CNS) TR ST 9 (ANS)
The CNS consists of the brain and spinal cord, The ANS is a part of the peripheral nervous
Dg%nition responsible for pao;?%s%gaaﬁ%d 1nt§§ratmg information. system that controls involuntary body functions.
HrST B & S SIBRT T T UEeH uRef RERALEY
0 3 R0 R g 2 %Gh&ﬁmwmeﬁﬁﬁuﬁam%l
components sraman spa o
Controls voluntary and involuntary functions, Regulates involuntary activities like heart
processes sensory information, and coordinates . . o
. rate, digestion, respiration, and gland
Function GﬁT ressgonses aﬁﬁ T secretion
Rfael BT T Bl 8 RERA N A FAE
Control Conscious and subconscious control Completely involuntary (autonomic) control
T REA (AT)
Type of Muscles Controls skeletal muscles (voluntary) Controls smooth mus_cles, cardiac muscles,
Controlled FHTA I T ; 3 g and glands (involuntary !
A2 et AR, ey Bt rw;mﬂ
PTUSR 3R AR (3rfase) @t FRifd srar g
Uses neurotransmitters like glutamate, Uses neurotransmitters like acetylcholine
Neurotransmitters dopamine, and serotonin. %ACh) and nor&ne\phrme (NE%@
IRITTTICR BT I HeT B IRICTAHCR BT SUGRT BT %l
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UY3. AfRTSP PT S ATHIfPd T T80

Q3. Draw a well labeled diagram of brain .

Corpus callosum

Hypothalamus

Hippocampus

Brain Stem

"4, g ®1 g1 1 uRUia HY 1 g F1 55 F srdf T
. g 31 55 IS ddll, ITAIHR W1 8l 8, S AT Fadh o &t
Bl 81 I8 Agar Sisaier ¥ & gia) Uie & Faa it dw et

Q4. Define spinal cord. Give the functions of spinal cord.
¢ The spinal cord is a long, cylindrical structure made of nervous
tissue, extending from the medulla oblongata to the lower back.
e Itacts as the main communication pathway between the brain

|
and the body and is protected by the vertebral column, menin- - g AT 3ﬁz SRR & ﬁfﬂ el & ol TR 1 G A1 81 3
ges, and cerebrospinal fluid., HATHI3M, AT SR ARSI HiSS GRT YREM T B St
Functions of the Spinal Cord: . g -
¢ Transmission of Nerve Signals - Carries sensory (afferent) Spinal Cord :

. : . AF®T HHhdl BT AUYUL: WIETA Hie IRR I W] Yabd! Pl ARTSD
e e e ety RSO < St S 7 0 e ) o
' . gfaad frard : 98 358 3R sfesa feparsit o fd
¢ Reflex Actions - Controls automatic and involuntary reflexes T :
, HJEQWQE‘E_E‘IE&E(U:QE%WE@
without involving the brain (e.g., knee-jerk reflex). §

R . w dc Y R BT el |
e Coordination of Movements - Helps in coordinating muscle . TR T aa : TRRE a9 TR % IRTSR P
actions and maintaining balance. e Bl i A2

¢ Autonomic Control - Regulates functions like blood pressure,
digestion, and temperature via the autonomic nervous system.
¢ Protection through Reflexes - Quick responses to harmful

. T AT ; g8 Y9y, U S8R IRR & aroE S 3
fpanait & T dffer 37 & Arem § Rafd sRar gl
. TR : FINHRS Sorel & ufa @fa ufafsrar a1 8, o

stimuli (e.g., withdrawing hand from heat) to prevent injury.

¢ Communication Between Brain and Peripheral Nervous
System (PNS) - Serves as a relay center between the central
nervous system (CNS) and the rest of the body.

IRR HY AV TAT 1T 8 | ISTERT: TH axg Pl Z IR 1Y i gel
gl

aferss ok ufvehta dfier a3 & i TarR : 75 S dfer dx
(CNS) 3R IR &F 3= YT & offd Ya1 TR & T H H1 a1 g

w5, ufaadf fbar & TR # fawr A fafdw)
o Areflex action is an automatic, rapid, and involuntary response - fdad e ue e, e, 8k &ﬁ%ﬁ vfafsar g1 &, S W.
to a stimulus that occurs without conscious brain involvement. IS & HRUI I Il ¢ 3R 3HH AR 1 Ual HITER] a1

e Ithelps protect the body from harm and maintains essential Gl )
bodily functions. - T8 IR I SR8 TRl § g9 3R 3z RN foharat & sH1T
Components of Reflex Action (Reflex Arc): BCRRRCTE Rt

. . : . LIGECRERIEIRG IR |
e Stimulus: A change in the environment that triggers a response 3 . e A 3R
(e.g., touching a hot object). : : A e A Bl N i

AT ¢ | SETERU: TH g ! 71, 3T ool AT ST

Q5. Write in detail about reflex action.
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Urinary system

Q1

. Describe the structure of kidney with the help of diagram.

The kidney is a bean-shaped organ that plays a crucial role in
filtering blood, removing waste products, and maintaining fluid and
electrolyte balance.

Structure of the Kidney

Cortex

Medulla
Renal column

Renal pyramid
in medulla

Papilla

Capsule

The kidney has the following main parts:

Renal Capsule - A tough outer membrane that protects the
kidney.

Cortex - The outer region of the kidney where filtration of
blood occurs.

Medulla - The inner region of the kidney containing renal pyra-
mids, which help in urine formation.

Renal Pyramids - Cone-shaped structures containing neph-
rons, the functional units of the kidney.

Renal Columns - Tissue between renal pyramids that supports
blood vessels.

Nephrons - Microscopic structures that filter blood and form
urine.

Renal Pelvis - A funnel-shaped structure that collects urine
before it enters the ureter.

Renal Artery & Renal Vein - The renal artery supplies oxy-
gen-rich blood to the kidney, while the renal vein carries filtered
blood back to circulation.

w1, oy &Y Feaan @ ¢ B WA BT vl B

% U J9 & ATHR B 34T GIT &, S Iad DI fUhreex B, Uy ygrdif

%ﬁﬁw;ﬁaﬁ?w@séa@aﬁzﬁ@mwwﬁﬁww
T B

qIH DI VAT

Collecting duct

Minor calyx
Renal artery
Renal vein

Major calyx
Pelvis

Ureter

& fFgfafea AT B &
qum?%@%ﬁ?mﬂ%ﬁﬁﬁﬁmﬁﬁv&naﬂ?ﬁ%l

. ST - b BT AL HIT, W8T o b1 Qe (Wpeea) Bl 21

. TS - g9 P iy, R gaw RRIfTS €19 ¥ ok 3 Fmfor &
eIl B B |

. goP RIS - YR GxaTd 8 AT fRyd 81d &, ot g
HES SHILA |

. qFP WY - g URIHST & <l BT Irclep, Sl & ATfeep13f DI HGRT
A

. AT - G&H WA, S Xad 1 foreex 3o 17 BT Fmfor ot 2|

- 9% TRT - B0 & HHR FI TR, S 75 B THA R AaTet §
Tga™ F1 B FRel B

- g9 YA U4 g9 RRT - gacb YA ilaiioT gard ek bl gaeh
T U 2, STl ga FRR1 e by e e bl g aReeRor &
Jored B

Q2. What are the abnormal constituents of urine? Give their UY2. A & MM U HT §? 3P Hgd qa1g¢
significance.
Abnormal Constituent Significance (Indication of Disease/Condition)
RITHI Ueh Hed RI7T/Ryfd 1
Glucose (Glycosuria) Indicates diabetes mellitus or kidney dysfunction.
HYAT 1 garch o1 DIUGHAI H TS| bl Febel |
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Q4. Draw a Diagram of Urinary System.(2022)

Inferior vena cava

Adrenal gland
Right kidney -

Renal vein

Q5. Explain how kidneys help in water balance in the body?
1. Filtration in the Glomerulus:

¢ Blood enters the kidneys through the renal artery, and the
glomerulus filters water, salts, and waste from the blood.

¢ Essential substances, including water, can be reabsorbed or
excreted based on body requirements.

2. Reabsorption in the Renal Tubules:

o After filtration, water and essential nutrients are selectively
reabsorbed in the proximal convoluted tubule (PCT), Loop of
Henle, and distal convoluted tubule (DCT).

¢ If the body is dehydrated, more water is reabsorbed into the
bloodstream.

3. Role of the Loop of Henle:

¢ The descending limb allows water to pass out into the sur-
rounding tissues.

¢ The ascending limb is impermeable to water but allows salt
reabsorption, which helps create a concentration gradient for
water movement.

4. Effect of Antidiuretic Hormone (ADH):

¢ When the body has low water levels (dehydration), the pituitary
gland releases ADH (antidiuretic hormone).

¢ ADH makes the collecting ducts more permeable to water, lead-
ing to increased water reabsorption and less urine output.

e When there is excess water, ADH secretion decreases, causing
more water to be excreted in urine.

5. Regulation by Aldosterone:

e The hormone aldosterone, secreted by the adrenal glands, helps
in sodium reabsorption.

e Water follows sodium via osmosis, thus controlling water
retention.

6. Urine Formation and Excretion:

e The final concentration of urine is adjusted based on body
hydration levels.

e If water intake is high, urine is dilute; if water intake is low,
urine is concentrated to conserve water.

%4, T YU HT RE F91¢1(2022)

-Aorta
Renal artery

Left kidney

Uretar

Urinary bladder

Urethra

Y5, FaT¢ fF 7S IR A et e # {59 PR Heg w3 82

1.{1‘%%:

. Xad Tl YA & Ay 3 frs § yaw wRar g

. TAASEY HRIGISN Y T, AT 3R Uy verif &Y e FHRar g1

. MRS UGl DI GA: SR f3man Siran § o srars=ig uerd g3
¥ =0 ¥ R FAperd g

2. Afereta gA: sra=iyor :

. flreeR foru U @ SR UINes Il &l Fdwew AT, 877dt &1 thal
3R XY AT & W™ A I5d B G: SN fopar Siar g

- IRR T A DI HH §H W 3AF I I I9d & a9 Sfa=iid faan
iG]

B.WWWT:

. 3BT AR HITT STet P T & Heg Bl g
o gt firad 81

4q1ﬁ3mqﬂﬁ$3m‘f=r(ADH)a§’r{h$r
Sa IRR B o Bt wt gt B, A fregedt 9 ¥ tergfies g
(ADH) &1 91d BT 8|

. Ug M TES AT & Y o Sra=ifid & & forg ofa
Fal 5, oY T3 &7 IdTe &1 Il 5|

. OfE IR B T 34 BT 8, AN ADH T H1d FHH 81 ol § 3R T
LSRG ESIGIG]

5. QoS IReRIA ST B YfHaT:

. T8 g iftigas 4y & wifad g 21

. 78 TR ¥ Qf$TH & AN Bl Ferdr i ¢, O st +ff R
BRI G SaNfyd g1 o B

6. 7= fmfor 3Av IxwelA

. YRR B A ATTIDHAT B TR T BT Id1G bl STl g1

. 3R ST Fa B R B Ut T ST § SR B ST Ja i FRufa
T e 93 ST B |
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Endocrine system

Q1. How does the endocrine system differ from the nervous U1 3T oF P17 | e veR fim 32
system?
Feature Endocrine System Nervous System
3fa-urdt @ GES
Uses chemical messengers Uses electrical impulses and
Mode of - .
Communication (hormones) released into the bloodstream. neurotransmitters through neurons.
TR BT SRR GG ¢ 3R =RIe S HeH g
TN HT &, Sl I TaT8 H BIS 9N g1 AR Pl 5
Speed of Response Slow B%ﬂakes seconds to days for effects). Fast (milliseconds to seconds).
ufafsear &1 nfa it @HTa 81 & 58 I8 W $B f a O 9hd o) | fia (AT s I $2 Jds & yumE fewar 3) |

Duration of Effects

Long-lasting (effects can persist for

Short-lived (effects end quickly once %e signal stops).

Sdb! B YU PRAT ©

3afs hours or even days). AT B
wuTa IS TG I THTET (U1 ©e) a1 fa=l aeb 38 Jhai 8) | AT B ST 8) |
Affects distant organs and tissues . .
Target Area througa;h the bloodstream Affects sgemﬁc cells, muscles, or glands éioalrrectly.
e & mem § R fRud E !

T T BT B

Control Qver

Growth, metabolism, reproduction,
and long-term bod\ialﬁ%functions.

Reflexes, movement, sensory processing,
and short-term responses.

, ATy, YS9 3] dlefeprierep PIRCR UK m\?ﬁ?
RIS forarstt o) Fafia Fdr g1 Sreuapferes vfafsranstt &1 eifad s=ar g1
Examples of Glands like the pituitary, thyroid, Brain, spinal cord, and peripheral nerves.
Components adrenal, and pancreas. , BdS (g e
=1 F IqIERl Uy U, YRS, 3R ST | GIEEAY!
Q2. What are the major endocrine glands in the human body? U2, AT IR § T ia:ard JRat o ot 32

e Pituitary Gland - Known as the “master gland” it controls
other endocrine glands and regulates growth, metabolism, and

reproduction.

¢ Hypothalamus - Connects the nervous system to the endocrine .
system and controls the pituitary gland.

¢ Thyroid Gland - Regulates metabolism, energy production, and .

growth through hormones like thyroxine.
¢ Parathyroid Glands - Four small glands that regulate calcium

levels in the blood.

¢ Adrenal Glands - Located above the kidneys, they produce
hormones like adrenaline (for stress response) and cortisol (for
metabolism and immunity).

¢ Pancreas - Produces insulin and glucagon to regulate blood

sugar levels.

¢ Pineal Gland - Controls sleep-wake cycles by producing mela-

tonin.

¢ Ovaries (in females) - Produce estrogen and progesterone,
which regulate the menstrual cycle and reproductive functions.

¢ Testes (in males) - Produce testosterone, which is responsible
for male reproductive functions and characteristics.

W Y - 8 HReR U g1 ST 8, P T8 3 sid-ard) df
&) Frifyd Bt & iR faer, sy @ersiersd) 3R U &1
ot s g1

BTRUIARH - U8 dfEeT o 3R Sid-ardl & &Y siedl § 3R digw
TfY B FAEfd eRar g1

YTRTTS UfY - T8 YRR g & A1eqd J T, ol Jare
3R gfe ! FEha B 81

WRIYTRTTS 3T - IR 1) Ui g1 § S vad & Biekm & ®R
EaNEUIELERGIN

frgee TRl - 3 76T % S U B € 8k TSR (@ra
ufafsear & fom) 3R Sifdad @am=d g I ufeRiye &HdT & )
S BT ST €

ST - Wﬂ%ﬁﬁ?mﬂ‘—rmﬁmmm% S o
H P TR B! HaHd Hd &

Wifrae ufy - u‘sﬁa@ﬁqsﬁhmmm—cﬁ%ﬁﬁ:ﬂzw
e B R a1 B

SeTRr (@fgansit #) - I TS 3R USRI g &1 3T
HAT €, S A1y ¢ T7eh 3R UoiH Bt bl fafd #d ]

T (G ) - J LRI B HT I A 8, ol GoY Toi
BTl 3R fadwarshi & fere RdieR giar g1
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Reproductive system

153
Q10. Write the difference between testes and ovaries. TH10. JUOT 3R ST F 3R fafEm)
Feature Testes Ovaries
ISR
Male reproductive organs responsible for sperm . .
— . Female reproductive organs responsible for egg produc-
Dg%mtlon . production. tion
T oY S ST Sl 5P Ulgll o1 & g FRar g T S 3T S 3feTy] w3 forg STRard g1 B
Location Located in_the scrotum, outside the body. Located in the pelvic cavity, inside the body.
RH Uit & TRR F aTeR A g & ST T A TRR P 3feR UG 8 &1
Shape Oval-shaped, around 4-5 cm long. Almond-shaped, around 3-4 ¢cm long.
STHR SSTHR, ATHT ¥-4 JHI | FIGTH & SHTBR b, T 3-¥ I ddl |
Produce sperm (spermatogenesis) and secrete . )
Function testosterone. Produce eggs (oogenesis) and secrete estrogen & proges

10 AT (RIHTOS) 3R Yo S g
Fd|

terone.

3feTy] fwfor (SrSTUer) SR lt 5= T &1 wrd|

Hormones Produced

Testosterone and small amounts of inhibin.

BN S g SR ISt A H SiaRiy g |

Estrogen, progesterone, and small amounts of inhibin.
Tl S | DoY) 3R TSt 71 7 SaRied
g

Gametogenesis Process

Spermatogenesis (continuous production of
sperm from puberty onwards).

Oogenesis (egg production starts before birth and resumes

AT dAIAH BT Sahdl gidl o

] ] atpuberty).
: W:@mﬁﬁmmﬁ%@?mnﬁm%ﬁ%%
PO Fa i1 FRAR T o e O Wi g B |
Numl;izgflg:(linetes Millions of sperm daily. _ One egg per menstrual cycle.
tace AR YT S i B T H had TP SHSTY Hed el o
. . Cyclical egg release during ovulation.
Release of Gametes Continuous sperm production and release. :
PR IV BT ST S T SRR 81T 2l 21 &mwaﬁmaéﬁzﬁm%ﬁﬁmmaﬁwéﬁmm
Temperature Requires a temperature lower than body tem-
R p t perature (around 35°C). Functions at normal body temperature (37°C).
mﬁ%‘% TR & I AUEE © B (@THT 34 Tl T TR B AIHE (3o R B BB

Lifespan of Gametes

Sperm can survive 3-5 days inside the female

body.
Wwﬁwm«%ywrﬁﬁaﬁmﬁ

The released egg survives for 12-24 hours if not fertilized.

T B W ST 3R-3Y °e qF Siifad Yga g

a) Ovulation

b) Spermatogenesis

Multiple type questions

1. What is the process of sperm production called?

c) Oogenesis

2. What is the process of egg (ovum) production called?

a) Spermatogenesis

b) Fertilization

¢) Oogenesis

d) Fertilization

d) Gestation

3. Where does fertilization normally occur in the female reproductive system?

a) Uterus

b) Ovary

c) Fallopian tube

4. Where are sperm cells produced?

a) Prostate gland

b) Testes

c) Bladder

5. Which hormone triggers ovulation in females?

a) Estrogen

b) Progesterone

¢) Luteinizing Hormone (LH)

d) Vagina

d) Vas deferens

d) Testosterone

6. Which hormone is responsible for the development of male secondary sexual characteristics?

a) Estrogen

b) Progesterone

c) Testosterone

d) Oxytocin
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BTEUP 2024 Previous Year Paper
HUMAN ANATOMY AND PHYSIOLOGY

PART-A: Long Questions

Answer any six questions. Each question carries equal marks./ foraft oft o7 well & IWR S| IS UY HI 3(h T@aT 3|
Q1. Explain the process of meiosis in detail./ R Bt ufehan &1 fawR § quFH 1

Q2. Explain in detail about the regulation of blood pressure./ Y&dd1q & 4301 & SR & fawdRy IHMI|

Q3. Describe in detail about the heart and draw a neat labelled diagram of its internal structure./

TS & IR ¥ fIwdR 9 9o 35X 3R 3T Sides TRTT H1 U Wt -JRT daerad o S|
Q4. Write and give normal values of respiratory volumes or respiratory parameters./ 43 Tdd-1 dT YI7 AESt & I A ford iR ¢
Q5. Explain the physiology of muscle contraction./ o=t TP P IRR fobar fagm agma|

Q6. Write about the ABO blood group system and Rh incompatibility./ Teef e TqHqg UG 3R SRTT SR & IR H ferd |

Q7. Write short notes on any two:/ foreit g1 W Sifgre fewmforar ford:
a) Pituitary gland/ fUeget 3y b) Eye/ 3@
c) Role of ADH/ TSITd & H&Iﬂﬂ d) Epithelial tissue/ T SHdb

PART-B

Attempt any ten questions. Each question carries equal marks./ fa<i! ot 39 Ui &1 S S| IS Y TAM 3 @1 5|
Q1. Blood grouping/ Yad HHgh Ul

Q2. Lymph node/ GRICaRIRE

Q3. Functions of RBCs/ T 5 DIRBTA F BT

Q4. Pregnancy/ faRT

Q5. Thyroid gland/ YIRS Uiy

Q6. Body mass index/ YRR GHM YD D

Q7. Types of joints/ SISl & THR

Q8. Mechanism of blood clotting/ I& SHTGC DI Uchdl
Q9. Basics of ECG/ $3Iot & Hd dd

Q10. Functions of kidney/ {lﬁ & B

PART-C

Multiple choice questions/Fill in the blanks/One word or one sentence questions. Answer all questions. Each question carries equal marks./

Tgfawedia Uy / Rad ®IF WX / TF Ueg 1 TS a1 Uy | I Uil & IR S| UAS Uy IHH 3 39T 81
Q1. How many bones are there in the human body?/ HHd ® RHA ﬁ??i‘ﬁ%’%’ﬁ@?ﬁ L

a) 206 b) 106 c) 205 d) 201

Q2. The onset of the menstrual cycle is called:/ ATRI®H e} ash 2 3Td I FT FHgT o1l 87

a) Menarche b) Menopause c) Menses d) Ovulation

Q3. How many types of blood groups are present?/ P UPR & Iad B IﬁT{q’ &

a)2 b) 3 c)4 d)5

Q4. Where does the majority of the digestive process occur?/ U Ufehal &7 SAIBT T Hel gidT 87

a) Small intestine b) Large intestine ¢) Stomach d) None of the above
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BTEUPMODEL PAPER-2
HUMAN ANATOMY AND PHYSIOLOGY

PART-A

Answer any six questions. Each question carries equal marks./ foraft oft o7 well & IWR S| IS UY HI 3(h T@aT 3|

Q1. Write in detail about the nervous system with classification, anatomy of brain, spinal cord, and functions of cranial nerves. /
3T o & TR | TR0, ARKTSS SR AR BT WA dUIh-ad diw1sh & Hf afgd fawr 3 fafaw)
Q2. Explain the anatomy and physiology of the respiratory system along with respiratory volumes and capacities. /

o 7 1 ARIND T 3R foranfafd & 4 e SR evar Sfigaarssu|

Q3. Write in detail about the endocrine glands and their secretions. Explain functions of pituitary, thyroid, adrenal, and pancreas. /

3fd-aret Y 3R I Tral & IR H R F fafw| feged), urrigs, ufeaa oiR S & &1l & gHgnsu|

Q4. Describe the male and female reproductive systems with diagrams. Explain the processes of menstruation, spermatogenesis, and oogene-

sis. / T¥Y 3R AT Yo = &1 3R Tfgd Jui BT | A1iRies e, Yoo iR Sfes+ &t Ufsharsii &) THesu|

Q5. Discuss the structure and types of muscles. Explain the physiology of muscle contraction and its related disorders. /
IR Y TR 3R USRI W =t Biforg | U & Ypa o franfaftr ok 399 Tefid fasrl & wwgmsu)

Q6. Explain the lymphatic system with structure and functions of lymph node and spleen. /

AP o Bl BT IR 3R wieT B T 3R Bl Gfed IHIST|

Q7. Write a detailed note on the ABO and Rh blood group system. Explain the importance of blood matching and erythroblastosis foetalis. /

ABO 3R Rh Y& THg YuIel W faxga fewft fofan | Yo fira™ & 7 iR TRisaRe R wierferd & auemsu|

PART-B

Attempt any ten questions. Each question carries equal marks./ farelt ot < il 1 IR S| UAS Uy T 37 @l ¢

Q1. Define neuron. Label the structure of a myelinated neuron. / =GR19 ! GRHTNT ST | Tes ATSfeM Jad <R &1 Ia1 &I fifgd difo|

Q2. What is plasma protein? Mention any four functions of plasma proteins. / @ITSHT U1 o1 87 e N & H18 IR S fafau|

Q3. Define cartilage. Mention its types and locations in the body. / SUTRY & GRUTHT T | I THRI 3R IR H RUfat &1 Icera s
Q4. What are sinuses? Mention two functions and two examples. / HIgTH T g %'? 37@7 B AR RIARRU AT 1]

Q5. Mention the structure and any four functions of spleen. / &gl &1 AT 3R B TR HT HIIE BT

Q6. What is blood pressure? How is it regulated? / YT IT BT 8?7 30 HY Fafa far omar g2

Q7. What are cranial nerves? Mention names and functions of any two. / a7 @1 gt 82 370 9 fpeh &1 & 1 oiR BT 1 Sk B

Q8. Write short notes on any two: a) Osteoporosis b) Gout c) Arthritis / FafiRaa TafpRam oy fewuft fafee:
a) SRR (3ifRearaRIR) b) TIf&AT (T3<) o) Tftr=iry (smirgfew)

Q9. Mention the names of female reproductive organs and their functions. / AfREN Yo 3T B 3R I7P BT BT Ic0E DI |

Q10. Enlist different sense organs. Describe the structure of eye or ear (any one). /

5l & STl Y I SIS SHiE AT T (b Tep) BT IR BT U Hifora|
Q11. Mention the types of muscles with examples and their locations. /Wﬁﬁﬂﬁ F UHRI BT ISTERON 3R I WM Wied I HIfoTg |

PART-C

Multiple choice questions/Fill in the blanks/One word or one sentence questions. Answer all questions. Each question carries equal marks./
Ty / R UM W / T Weq U1 TS 19 Uy | 9+ 78 & IR <1 U Ty §HM Sid 3@l o |

Q1. Which type of joint is the shoulder joint? / %Y F1 SIS g UHR o1 garg?
a) Hinge joint / CISELS b) Ball and socket joint / dTcf IR Hidhe S
¢) Pivot joint / fige S8 d) Saddle joint / ¥ST SIS
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SHORT ANSWER QUESTIONS

Q1. Mention the various dimensions/types of health.
Ans. Health consists of multiple dimensions that contribute to
overall well-being:

e Physical Health - The proper functioning of the body and its
systems.

e Mental Health - Emotional and psychological stability.
e Social Health - The ability to form and maintain relationships.
e Spiritual Health - A sense of purpose, values, and inner peace.

e Emotional Health - The ability to manage emotions effective-
ly.

e Vocational Health - Satisfaction and well-being in one’s work
and career.

Q2. What is physical health?

Ans. - Physical health refers to the body's ability to function effi-
ciently without disease or disorders. It includes aspects like bal-
anced nutrition, regular exercise, proper rest, and a strong immune
system. A physically healthy person has normal organ function,
physical endurance, and resistance to infections.

Q3. What is mental health? Name the major types of mental
disorders associated with it.

Ans. Mental health is the state of emotional, cognitive, and psycho-

logical well-being that allows individuals to cope with stress and

function effectively in society.

Major types of mental disorders:
e Psychosis - A severe mental disorder where a person loses
contact with reality (e.g., schizophrenia).
e Neurosis - Anxiety-related disorders that affect mental stabil-
ity.
e Depression - A mood disorder causing persistent sadness

and lack of interest.

e Bipolar Disorder - Extreme mood swings between depres-
sive and manic states.

Q4. What is social health? Provide a short definition.

Ans. Social health refers to an individual’s ability to interact and
communicate effectively with others, form meaningful relation-
ships, and contribute to society. It plays a key role in emotional
well-being and community life.

Introduction to Social Pharmacy

U1, WA F At s/ veR 1 e Y|

ITR: B3, AT & FIAPR Tl &, Sl §HI Hedmor § IRIEH o &

o ITARE WA - IR IR $HD! JUnferd) H1 68! &7 F B ST
o AFRI® WA - WIS 3R AR RRE|

o TS TTRA - T b WY 3 Vet FAIY 3@ P! &l

o 3TeATIR® WA - Sfiad H 3577, Yedl 3R iRk Tifd BT e
o YTGATHS TTRA - YIS Bl THTAT &1 H Teed B P &l

o AR TR - Aad 1 ST 3R HRER F TGP 3R Wes |

Y2 RIS @Ry w1 82

FR: AR TR HT areqd IRR B AT Brientar 3 8, forw
diRat a1 fIeRY &1 eivTd i1 31 39 gfard SmeR, Faftrd smm, 3fad
R 3R U Torgd TlaRem Jomel e §1 U6 IRING ¥ I W
fad &t TufR, gfgat iR o T8t & § &1 Ra g
3. RIS WA 1 37 399 I3 U AR faeRl & W
Tamg|
Fa: AHRIG WY fad &1 HaIdd 3R AR RS & g=idr g,
O 98 a1a 1 GHTE 3R THT § 316 ¥ B 3 H GeM gar g |
TG AR f[aeR:
o TIEHIRM - TR AFR® fAwRr, oy safed ardfawdr & Jud @
ERIE]
o TRINKT - ficr 3R T719 § Wafdd AR |
o JTHTE - TR ISR 3R B Bt Bt aren AR fABR|
o TISUITR fEA3ATST - s gg i, e srawrg ok IS gHf
BB
U4 TS TR F1 §?
FTR: IS WA A BT GH § GURI o 1Y Sqdd B, 3

Y FM 3TR IeIRies Sha & TTer 3 BT &l 31 =11 81 T8
AHRYS 3R HIgTHS e | ot Agayul YT fyrar 81
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Introduction to Social Pharmacy

e Host: This refers to the individual or population at risk of the
disease. Host factors include genetic susceptibility, immunity
level, nutritional status, lifestyle, and other demographic
characteristics.

¢ Environment: This includes the external factors that influ-
ence the agent and the host. Environmental factors can be
physical (e.g., climate, geography), social (e.g., cultural norms,
economic conditions), or biological (e.g., presence of vectors
Or reservoirs).

Q7. What are the Millennium Development Goals (MDGs)?

Enlist all MDGs and state their importance in public
health. (2023) Ans. Introduction

Ans. The Millennium Development Goals (MDGs) were a set of

eight international development goals established in 2000,
following the Millennium Summit of the United Nations. These
goals aimed to set measurable targets with clear deadlines for
improving the lives of the world’s poorest people. Leaders from
189 countries signed the historic millennium declaration, com-
mitting to eradicate poverty and meet these goals by 2015.

were:

o BRT (Host): T8 INT & SIRGH aTel AT TT 3TaTe} Y Wefia Har
21 8 BRe! A SHdfReb GaaTeiierd, uferen &R, gy 1 fRufq,
Saielt 3R 3 SgiRee 1 faRisars enfire g1

o TgfaRur (Environment):%ﬂﬁﬁﬁﬁ%ﬂﬁﬁ%\?ﬁ@? 3R
BRe 31 TR R & | TafaRuig $Re Wiie GF, STaar, i),

IS (G, Wi HAcs, e fRufaa, a1 Sfde @), daex
1 ST 31 JufRAfY) B Jba B

"Y7. Ao e @gg (Twdieh) o 82 it wudteh &5t It sy
IR Frdefe W § 39HT 7 Iag| (2023)

IR: FeHId| (AT Ted (THSIOH) TYer AP b HedTeal (RIER Frer
& TG 2000 # RIMYA 3116 SieRTErT faepTar weat 1 U e Url 5 wedl
BT IR AT & Y RIS AT & o bl gk S o 1o AT Ty
e @) Ty Tuy WA F aqry Reifid HAT U411 189 =W F Arsi A
QfereTRies AedTea! SIvuN IR SXER 6T, TR &1 &t H 31K 2015 T

T A DI QX B B Ufddgadl SIdTs |
e The MDGs were measured by 21 targets. In 2016, the MDGs
were succeeded by the Sustainable Development Goals o THSIGN I 21 &Il GRT ATUT TTI 2016 H, THS oI &l Jad fab™
(SDGs). !
Tt (TEeSTon gRT ufaRia fasan
The eight Millennium Development Goals (MDGs) identified UgdM U 313 Yedliss a1y ded (waeieh) Fafied 3
MDG / THSISI Goal / &
MDG1 / THEST Eradicate extreme poverty and hunger
IcAd IR 3R @ AT
MDG2 / THEIS2 Achieve universal primary education
oA grafAs Rar greq s
MDG3 / THEIST3 Promote gender equality and empower women
AT HATTAT 1 Fgrar ST AR AR A TRAFA FTAA
MDG4 / THEIST4 Reduce child mortality
STl HY eI FH FA
MDG5 / THEISN5 Improve maternal health
HAIJ T H U
MDG6 / THES6 Combat HIV/AIDS, malaria, and other diseases
TSN/ TSH, FARAT AR 317 SARG § Hepraell Tl
MDG7 / THESA7 Ensure environmental sustainability
qaTeRolE FRRar giARad sar
MDG8,/ THESNS Develop a global partnership for development
g & for e aRas s’y Aefaa s

Importance of MDGs in Public Health:

e The MDGs provided a framework for addressing critical
health challenges and improving public health outcomes in
developing countries.

Arduif=e WY A TSI T Ag:

o THSHH A fawreia 43 # Aeayy! Wed ol ST FHYHE $A
IR rdoife TRy uRomdl § YR &4 & e U eren ueH
o

®) pharmacyindia.co.in | X< pharmacyindia24@gmail.com | @ 8006781759; 9389516306
Download PHARMACY INDIA App from Google Play store



Introduction to Social Pharmacy

11

FIP believes there can be no pharmaceutical care without a phar-
maceutical workforce and a scientific foundation. The pharma-
ceutical workforce has diverse expertise covering science, prac-
tice, and education.

FIP Development Goals:

In September 2020, the FIP published a set of 21 Development
Goals (DGs) that bring together the workforce and education,
practice, and science in a transformative framework, defining an
improved and more advanced pharmacy profession for the next
decade. The FIP DGs form a foundation for systematic action to

THIMETY (FIP) &1 AT § [ Brigfeed sriad SR d9d SMUR &
o ®1E wrigfeed QU T8l 8 Iad § | BHfedhd Hriad Th
3o O & fored o, enamg 3R R &) <ifie ) areht fafay
R 21

THIMEYY (FIP) fApTH @8:

e 2020 H, Tw3RY (FIP) 7 21 3™ wea (Siot) &1 T Ie
USRI far ot Sriad 3R e, 3narwy 3R 3 &)t aRader)
S W U 1Y @1 B, S ST &= & U U JgaR 9 31fie I
B U 1 AR a7 1 Twems (Fip) Sieh I, A oiR
Ay TR ST SaTgeharail &) IR H3 & fu srafRyd HRarg
P id & 2

meet national, regional, and global healthcare needs. 21 Wéﬂg'tﬂ T deg %
The 21 FIP development goals are:
S. No. FIP Development Goal / TH3TSUY (FIP) R+ d&q

1 Academic capacity / &0 &Fedr

2 Early career training strategy / RT3 $hRIX IRAGTOT 0T

3 Quality assurance / J[OTaT 3TTRATHT

4 Advanced and specialist development / 3e<Td 3R faQwsr fGera

5 Competency development / Jadr s

6 Leadership development / ﬁ?—lﬁ' [CEQE:

7 Advancing integrated services/t‘iﬁllﬁ [AT3IT Pl 3T Tolelm

8 Working with others / GERT & HI &H H&AT

9 Continuing professional development strategies / Tdd cATGATAS AhME I0THATAAT

10 Equity and equality / AT 3R T

1 Impact and outcomes / FHATT 3R gRome

12 Pharmacy intelligence / FIHAT YT Yool

13 Policy development / sifa faerma

14 Medicines expertise / GaT3il I faLiwrar

15 People-centred care / STTFd-higd @I

16 Communicable diseases / §ART T

17 Antimicrobial stewardship / Wﬁ qdrelet

18 Access to medicines, devices and services / E‘\ET}ﬁ, 39Ol 3R Farst ds "—Ig?f

19 Patient safety / 397 &t

20 | Digital health / f3fScer TareeT

21 Sustainability in pharmacy / ®THIT & ERAr

Objectives of FIP DGs:

e The FIP Development Goals are a major global initiative for

pharmacy and are a key resource for transforming the phar-

macy profession over the next decade globally, regionally, and

nationally.

e The goals provide the global pharmacy sector with a logical
next step to link the pharmaceutical workforce with pharma-

ceutical healthcare provision and the pharmaceutical services

delivered.

T3S (FIP) Sioh & IERT:

o THIAEW (FIP) I d&g Bl & e te 9t AP uga § 8k
3P TR |, & TR W IR T TR W AT a¥F H B
U Pl Saa F T T Heayquf IHTe[ B

o TET AP Bl & & BEHIYRET HRiTd & BERGREHA
WY G YAy AR UgH Bt 9 arel Brfgfesd Jarel ¥
e ¥ U v e SAT HaH UM HRd g
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SHORT ANSWER QUESTIONS

Q1. Define family planning. What are its objectives?

Ans. Family planning refers to the practice of controlling the
number and spacing of children in a family through various con-
traceptive methods, reproductive health education, and medi-
cal services. It enables couples to make informed decisions about
when to have children, how many to have, and the use of birth
control methods to achieve a healthy and planned family.

Preventive Healthcare - Role of Pharmacists

"1, gRER e & aRyifta 31 sas STxa | @2

IW: uRar e (Family Planning)WG{?f%a'Eﬁ Pt TE AR
3P o & 99 SR B FEla w1 B uftean sod mitRlue
IUrH, yor Wrea Rien ok Rifer Sara w1 sugn o S g1
Ig Sufadt &1 g Fofg A A Heg IRar s fb d wa 3R fraw a2 g
g 3R o T & @19 @ a8 v AT

T 2T

Objective of Family Planning/ uRar
e

{ STl Prevention - a9 Prevention og

Unwanted Pregnancies
waria depwor (STI) Fi :
Ao } ( - 3gifdd mafemRor fi

Apu™

| |

Women's
Empowerment -
¥

STHEET

Populat_ion Co_ntrol - ’

Maternal and Child
Health - |1q g farg
@R

Development -

‘ Socio-Economic ’

Birth Sp?cing - S

Mortality Rate Reduction

SaRTe - g R # Tt

Q2. Briefly explain natural methods of family planning.

Ans. - Natural Methods of Family Planning

Natural family planning methods involve avoiding pregnancy with-
out using contraceptive devices, medications, or surgical proce-
dures. These methods rely on understanding the woman’s men-
strual cycle, fertility patterns, and self-control to prevent concep-
tion.

Types of Natural Family Planning Methods
1. Calendar (Rhythm) Method
e Based on tracking the menstrual cycle to predict ovula-
tion.
e Couples avoid intercourse during fertile days (usually
days 10-17 of a 28-day cycle).
2. Basal Body Temperature (BBT) Method
e A woman measures her body temperature daily to
detect slight increases (indicating ovulation).
e Avoiding intercourse during the fertile period prevents
pregnancy.
3. Cervical Mucus Method (Billings Method)
e Involves monitoring changes in cervical mucus (becomes
clear and slippery during ovulation).

e Avoiding intercourse during fertile mucus days helps
prevent pregnancy.

w2 9RarR e @) wrpfae faftmay &1 daa A qufa Fifsrg |

FWR: Wpfas ufvar e Rkt

Urhfad aRaR Farer faftar fomr feet mifRive wrem, gar a1 ookt &
MR B A BT uishar &1 g Al arfdye e Trp, UoiH T SR
HTA-F0r R 3neria gt §

pfa® gRar e $t faftat
1. »ase (Rem fafy
o TS 4 I H P HRDb SNGARA (3fSsH) & 3T BT
SIHT AT STl § 1

o IR & (fertile days) T THIT T 521 w1 B
2. 999 diel TR (BBT) fafy
o yfafeT IR 1 AToHE AT ST § s SRR & T gl
g T Tl ST o e |
o IR & & G117 B F RO AT W B
3. watzea ey fafy (@i faftn
. "TWW(CHVR)%W%MUCUS)ﬁ‘@ﬁa’l@fqﬁﬂﬁﬁ
@SB

o W9 Walgdhd HHY URERN iR Rie1 8T 3, Ot SfSieo gie
2, 3R 39 SR TNT § T ST B
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Preventive Healthcare - Role of Pharmacists

e Permanent Methods (Terminal Methods/Sterilisation

Methods): These methods involve surgical operations for both
sexes and are suitable for males of 25-40 years or females of 20
to 45 years of age.

e Male sterilisation (vasectomy).
e Female sterilisation (tubectomy, laparoscopy).
Physical (Barrier) Contraceptives

Mechanical contraceptives, also known as barrier methods, tempo-
rarily prevent sperm from reaching the egg.

Q2. Define Demography. Give the objectives of the study of
population (demography) (2023)

Ans. Demography is the scientific study of human population. It
concerns the size, composition, and distribution of populations.
This field analyses data related to births, deaths, migration, and
various socio-economic factors to understand population dynamics
and trends.

Objectives of the Study of Population

1. To understand population growth trends
To analyze birth and death rates -
To study migration patterns -

To assess population density and distribution -
To evaluate the impact of population on resources -
To examine demographic characteristics

To predict future population trends
To aid in policy-making and planning

To study the effects of urbanization

2 © ® N U s W N

0. To understand health and social implications of popula-
tion changes .

Q3. Define the demographic cycle and explain its stages .
Ans. The demographic cycle describes the historical popula-
tion growth of a nation through various stages, reflecting chang-
es in birth and death rates over time. It helps in understanding
population trends and planning health and social policies.

o R a8t (efifa aid/dereaor aiid): 39 Rd! § gHl [l &
foru oSt oo 2nfiret € SfiR & 25-40 T & gu a1 20 F 45 TH
B Afersht & fore Sugad B

o TN JEHR0 (GUaeH) |

o TR SEATHRT (ST, ATRBI) |

gif® @rum mifRe

Tifde m ARiye!, 5 arer faftat & T u & W 97 o 8, st =u q
BT B 3 b UgeH 4 A B

UY2. SHifpe! B TRYING B3| SIS (SHifhe)) & Jma—d &

ST TAIY (2023)
ITR: ST ! TG SATETET BT IS ST § | T8 TSI P SMBR,
TR SR faaRoT & Geifdd 71 A% & SeRe B iRt Stk Sl Bt
U ¥ fore o, §og, vrare SR faftrs o -iffe sre! I efea
31 BT fARATT BT B

TAEET AT & S
1. S 3f B IRl Bl SEe
2. O SR g &R P =AW 31
3. YARH & Y &1 e Rl
4. SRS ¥ 3R fARUN BT e AT
5. TETYAT UR SFYST & UHTT BT i BT
SR faRivarst ot S A1
fysy o} SiRe ygfwdt 1 gafgae e
Hifa-fafor sik AT & Serrd &
. TRAHRUT & THTA! BT HET HAT
10. ST URAHT % WA 3R WIS THIET Bl JHZT

®© N o

Y3, SIfPHIg Tk BT TRUTRE B 3R 339 =)o |

I SIS TP T & 1Y 9 3R I &R H IRad & gxfd g,
fafte =Rl & A1eEm @ U Y 1 URIRIe SIS 3 1 IuiF 1 5
g SFEST & ! BT JHSH SR WY 3R gHIeie =ifqar o aemr
M B Oee xRl g

Demographic Study Cycle /
St

gy deh ’

Assess Healthcare

Analyze Population Inform Policy and
Size / SFISRET & 3MTHR Needs / @y ddht Planning / Fifa afiR gismHn
o1 fasdwor STl T SHTheT Y « gRa &
Identify Unmet Needs Examine Population Map Population Understand Socio-
/ o1qut srrasaeRarsit Composition / SiHE@m Distribution / AR Economic Factors /
UgA TR Y ST R SIS faeror qrfores-enffes wReE! wt gus
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2. Social and Peer Pressure 2. | 3R TIRaTRS HROT
e Peer Influence - Friends and social circles encourage drug o HIFYGT BT GET (Peer Pressure) — GRdl & UHIG H 3HR A=Al
use. gansft 1 Yo foran S g |
e Family Problems - Broken families and lack of parental o URait® THwg - ¢t g5 uikaie TRa=1 SR Arar-foar &
guidance increase drug abuse risks. 3 § gBUaNT §¢ JhdT 8|
e Availability of Drugs - Easy access to drugs leads to in- o TAI3MT B AT IUASRET - Ife T=fel Sat M T Iuetsy gt
creased use. g @ 71 gIuaNT SgdT g
3. Environmental and Economic Factors 3. ggfavoity 3R enffe wrRur
e Unemployment and Poverty - People may resort to drugs o ST 3R T - IS AN TR SR SRS © 599 & fg =)
to escape reality. HTIERTAA B
e Lack of Awareness - Ignorance about drug risks increases o TP T B - N caeh gu;ﬂ-lﬁ F TS BT UG
abuse. DT gOUANT SgT qdhell 2
e Media Influence - Movies and music sometimes promote o THFETT yUTE - fbert SR Wil & -t 79 ) werar e S
drug culture. 3

Classification of Drugs of Abuse / QTFQ@ITI
D1 garsfl d1

Alcohol / TRTE - Cocaine / B1b

-- Amphetaminesf'ﬂ,ﬁ&lﬂ
--- Caffeine / W

Barbituratesfﬂ'lﬂﬁﬁﬂﬂ _——-
Benzodiazepines /

Vemdwdwd
PEETEETY
1

(e

Classification
Narcotic Analgesics / @@ - of Drugs of -~ [ g Hallucinogens ]

Abuse
- ; _/ '
Heroin / %ﬂﬁ -= : r- LSD
Morphine / ARWI -—1: i LR Psilocybin /
|
Codeine / BIE ----- : ‘<. pCP
A Cannabis Products /
W IS
i---- Marijuana / TTSIT
R Hashish / I3
Q9. Explain the role of the pharmacist in promoting family w%9. TRAR Ao #1 ggrar & # BriRne 3 yfieT o we
planning. (List the ways a pharmacist can help in family P (@ TP B G T91¢ o Te wrifne ufar
planning services). oo Aareit o Heg HR AHaT ) |
Ans. Role of the Pharmacist in Promoting Family Planning IR: URAR PRI #1 9grar 3 #§ priRne 3t it

Pharmacists play a crucial role in promoting family planning by i R A (Family Planning) @1 > ;
providing contraceptive counseling, dispensing contraceptive T B 31 § iR e ) .

health. Their easy accessibility in pharmacies makes them an FIRH Fahdl Jg H Hag X & kg R ST § I
important resource for individuals seeking family planning ser- B § 9 a3 uRar Faen Jarelt @1 SHeR 3 & fow U
vices. Tyl TTeH 9 &

methods, and educating the community about reproductive
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SHORT ANSWER QUESTIONS

Q1. List any four ill effects of junk foods (2022)
Ans. Four ill Effects of Junk Food

1. Obesity - Junk food is high in calories, unhealthy fats, and
sugar, leading to excessive weight gain and obesity.

2. Heart Diseases - High levels of trans fats and sodium increase
bad cholesterol (LDL) and blood pressure, raising the risk of
heart diseases.

3. Diabetes - Excessive sugar in junk food leads to insulin re-
sistance, increasing the risk of Type 2 diabetes.

4. Digestive Problems - Junk food lacks fiber, leading to consti-
pation, bloating, and poor digestion

Q2. Describe any three drug-food interactions. (2022)

Ans. Three Drug-Food Interactions

Drug-food interactions occur when certain foods affect the absorp-
tion, metabolism, or effectiveness of a drug. These interactions can
reduce or enhance the drug's action, leading to potential health
risks.

1. Grapefruit Juice and Statins (Cholesterol-Lowering Drugs)

¢ Interaction: Grapefruit juice inhibits enzymes that break down
statins (e.g., Atorvastatin, Simvastatin), leading to increased

drug levels in the blood.

e Effect: This can cause muscle damage, liver toxicity, and in-
creased side effects.
2. Dairy Products and Antibiotics (Tetracyclines & Fluoroquin-

olones)

e Interaction: Calcium in dairy products binds with antibiotics
like Tetracycline and Ciprofloxacin, preventing proper absorp-

tion.

e Effect: Reduced effectiveness of the antibiotic, leading to treat-

ment failure.

3. Leafy Green Vegetables and Blood Thinners (Warfarin)

e Interaction: Leafy greens (e.g.,, spinach, kale, broccoli) are rich
in vitamin K, which counteracts the blood-thinning effect of

Warfarin.

e Effect: This can increase the risk of blood clot formation, reduc-
ing the drug's effectiveness in preventing strokes and heart

attacks.

Nutrition and Health

Y1, WP TS & fHrgdl IR g guTal i g 15T |

IW: 56 S F TR RS YUIT

1. HIET - 3P FARY 3R 991 S BRI goi gl § 3R A B
T gl g1

2. S A - o e 3R ofie THe A Blakeld gadl 8, PR ged
AT BT WA 5 ST 81

3. TAYAT - ofF I & I J YoM vfRIy Fear &, o/ ey 2
SRS 8 Tl B

4. UTEF 9HEU - b B H BIRsR B HH ekl 8, O dee 3R
3O B JHWT 81 Fbell |

w2, fgl i garsii-@mr sra=afharsii ®1 9o S |
IR: I gal- Ui SR

F© W Uar qast & SaRIu, FUUE (metabolism), R THE B
JHIRIT B b 8, oI <a1 1 I1 SUTeT SRR R Ihait 3

1. 3R BT I 3R Rfed (@awia $H HA arell garg)

o JUTG: 3R BT I Atorvastatin, Simvastatin ST gar3ff &) die ard
Ty 1 Aha B

o URUImT: Y& & ga1 3 Sifie TrE, e Araufke &t afd ok e &t
REESICISED I

2. 3T Iag 3R Tarifeaw @grmsfa ok wiRifd-rear)

o TUTE: ¥ 3R 3T ST IdmEl H Ui Bfekr® Tiamifead Gy
Tetracycline, Ciprofloxacin) & Ty fciR 31 AT Bl el B 1

o TROIMA: Ta1 FT SRR HH & T 2, PR I A0 &1 el 3o el &)

qrdrl

3. T TReR afoar ok =18 fIR (@RWIRA)

® YYIq: W,MwmﬁmK&mm%ﬁﬁWarfarin
P I D! Uddl B aell f5baT B HH HR b gl

o URUTH: 35 & Y T BT Wl §¢ S &, o i a1 gad AT

B ST 9¢ T 3|

®) pharmacyindia.co.in | X< pharmacyindia24@gmail.com |

@ 8006781759; 9389516306

Download PHARMACY INDIA App from Google Play store



Nutrition and Health

35

LONG ANSWER QUESTIONS

Q1. What do you understand by macronutrients and micron

trients? Discuss in detail about micronutrients. (BTEUP
2022)

Ans. Macronutrients and Micronutrients

Y1, 98¢ NS Ud Y& NS dedl A ST FIT U 32 Y& 1D
) o1 fowR @ ==f ST (BTEUP 2022)
IR AP ACUCY 3R AISHhIgfeiey

Point of Difference Macronutrients
IR & g tmie s

Micronutrients

Definition Nutrients required in large
HIHT amounts.

UY Ul o S TR B e

A H A1feU gld 5

Nutrients required in small amounts,

UIY& d@ o YRR I HH 71 H 91T 81 &

3N, g, dd, A, gul

Examples Carbohydrates, Proteins, Fats, Vitamins (A, B, C, D, E, K), Minerals (Iron, Zinc, Iodine)

TRl Water f3ef¥ (A, B, ¢, D, E, K), @S (qilg, fSip, 3mare)
FTalerese, W, a9, aFt

uantity Required Required in grams per day. Required in milligrams or micrograms per day.

Qtym_;'lT Wqply ﬁ?ﬁﬁf%fﬁg ply

Function Provide energy and support bod Regulate bod functlons and preve iseases.

ord el B e
S5l JeH $Rd 8§ 3R TRR Bt
Jis H 9orI® 5 o

Deficiency Effects Fatigue, muscle loss, weakness. Diseases like anemia, scurvy, rickets.

& JUTa yHH, AURET @ afd, T, W, ey oy A

HHSIN |

Sources Cereals, pulses, oils, meat, milk. Fruits, vegetables, dairy, nuts.

Td, Jfeadl, gl Idle, Hdl

Example of Micronutrient -

A. Vitamins (Organic Compounds Required for Metabo-

lism)

HEAUIYS qcd BT SGTe0I -
A. faefim - e difte st TR & @raf & fore smawas @)

Vitamins are divided jnto two groups: / Eal 3-1 'ﬂ'lm-'\‘ L
B e Tk g:

(TR o T uqm}}

Fat-Soluble Vitamins (Stored in body_fat and liver) / @81 H ger=ita
faetfim IR HURH)

1
Vat er-S% luble \'i!anli(r;zsrh\%o%tqre(i ;n %:Qéii! nec‘g_élg'i_lgﬂa ke) /

TR, ITe®)

Vitamin -'\— mp u.su::lm skin health (e.g., cqrpts,
spinach). / 5‘% §" (ﬁ

\ltnm nD - “][rLI'IEthL 15 bo '\{LE sunlight_fis|
airy). / %

v itamin E Acte as an aptioxidant (e g., nuts, secd%
rér 1%& e, dten)
Hdalel

HHeE FIa1 2|

Vitamin K — Helps in blood clom g (e n leafy
vegetables). ﬁ;&, iﬁ%(%%,

Vitamin B-complex hb‘-e[lli‘ﬁ forélen,} :getdhullbm
(&. L. v.!m rains, meat) Gﬁl‘f

| HTgd 3T, Hid) & fore smavae g1

Vitamin C - Boosts immupity a “\lﬁd skin hnlt hfe.g., mt
fruits, bell peppers).

e 3 g
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Food Item Common Adulterants Harmful Effects
T e 9% | _fidrae FNeRS guE
Meat & Fish Formalin (used as a preservative) Cancer risk, kidney damage
o iR T B (NP F U | UG FW BT vy, IS DI &l

MULTIPLE CHOICE QUESTION

1. Which of the following is NOT a macronutrient?

a) Protein b) Carbohydrate c) Vitamin C d) Fat

2. Which macronutrient is the primary source of energy for the body?

a) Protein b) Carbohydrate c) Fat d) Water

3. Which of the following provides the highest energy per gram?

a) Carbohydrates b) Proteins c) Fats d) Vitamins

4. Which macronutrient is essential for muscle repair and growth?

a) Carbohydrate b) Fat c) Vitamin A d) Protein

5. Water is considered a macronutrient because:

a) Itis a source of energy b) It provides vitamins ¢) Itis needed in large amounts for body function
6. Which of the following is a fat-soluble vitamin?

a) Vitamin B12 b) Vitamin C ¢) Vitamin D d) Vitamin B1
7.1Iron is essential for the formation of:

a) Insulin b) Hemoglobin c) Collagen d) Myelin

8. Which mineral is important for bone health and preventing osteoporosis?

a) Iron b) Zinc c) Calcium d) lodine

9. Which vitamin helps in blood clotting?

a) Vitamin C b) Vitamin A ¢) Vitamin K d) Vitamin E

10. Deficiency of iodine may result in:

a) Anemia b) Rickets c) Goiter d) Night blindness
11. Night blindness is caused due to deficiency of:

a) Vitamin C b) Vitamin A ¢) Vitamin D d) Vitamin B2

12. Which disease is caused by Vitamin C deficiency?

a) Beriberi b) Pellagra c) Scurvy d) Rickets

13. Pellagra is due to a deficiency of:

a) Vitamin B1 b) Niacin (Vitamin B3) c) Vitamin D d) Folic acid

14. Rickets occurs due to a deficiency of:

a) Vitamin A b) Vitamin C ¢) Vitamin D d) Vitamin E

15. Which of the following is NOT a symptom of protein deficiency?

a) Kwashiorkor b) Marasmus c) Goiter d) Muscle wasting
16. Which supplement is commonly used to support joint health?

a) Glucosamine b) Creatine c) Iron d) Folic acid

17. Folic acid supplements are recommended for:

a) Bone strengthening b) Muscle building

¢) Pregnant women to prevent neural tube defects d) Improving vision

18. Which supplement is commonly used by athletes to improve high-intensity performance?
a) Vitamin D b) Glucosamine c) Creatine d) Omega-3

19. Which dietary supplement supports heart and brain health?

a) Zinc b) Omega-3 fatty acids ¢) Vitamin K d) Iron

20. Multivitamin supplements are used primarily to:

a) Cure chronic diseases b) Replace a balanced diet  c) Fill nutritional gaps in the

diet

d) Increase body fat

d) It helps store fat

1-c

2-b 3-c 4-d 5-c 6-c

7-b

8-c

9-c

10-c

11-b

12-c 13-b 14-c 15-c 16-a

17-c

18-c

19-b

20-c
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Aspect / fa=twar

Morbidity / ¥70TdT (Morbidity)

Mortality / g o}

Example / 3qIgX Ul

The number of people suffering from diabetes, heart
disease, or COVID-19 in a given population. / foat

The number of people who die due to cancer,
accidents, or infections in a specific time

STReAT B AYWE, g INT AT COVID-19 F UHIRAT @Ml | period. / HIR, geleTait a1 YhHUT & HRUT
) TS| U 3T g7 3afy & g arelt didl &1
T |
Q8. What is microbiology? Name any two branches of microbe Y8, ATSHIaTATa TSl T ® UTgHIararel @1 HIS af RATSH & 7Y

ology.
Ans. Microbiology is the branch of science that deals with the
study of microorganisms, including bacteria, viruses, fungi, proto-
703, and algae. These microorganisms are too small to be seen with
the naked eye and can be beneficial or harmful. Microbiology helps
in understanding how microbes interact with humans, animals,
plants, and the environment, and it plays a crucial role in medicine,

biotechnology, and disease prevention.
Two Branches of Microbiology:

1. Bacteriology - The study of bacteria, their structure, function,

and role in diseases.

2. Virology - The study of viruses, their classification, genetics,

and effects on living organisms.

Q9. Who is known as the father of microbiology?
Ans. - Father of Microbiology - Anton van Leeuwenhoek

Antony van Leeuwenhoek (1632-1723) is regarded as the Father
of Microbiology because of his pioneering work in observing and
describing microscopic life forms. He was a Dutch scientist and
lens-maker who significantly improved the design of microscopes
and was the first to observe bacteria, protozoa, and other microor-
ganisms.

Q10. Define the Incidence Rate.

Ans. It is defined as number of new cases of a disease in a particu-
lar geographical area per one thousand population in a defined
time period, e.g. if there are 200 new cases of disease in a popula-
tion of 40,000 in one year, the incidence rate will be = 200/40,000
x 1000 x 1 =5 per 1000.

Q11. What do you mean by Sporadic disease?

Ans. When a disease occurs at intervals and in single scattered or
isolated cases, it is called sporadic disease.

LONG ANSWER QUESTIONS

Q1. Name some important diseases related to respiratory in
fections. Discuss the role of the pharmacist in counseling
patients of COVID-19. (BTEUP 2022)

Ans. Respiratory infections affect the lungs and airways, causing

difficulty in breathing and other complications. These infections

can be viral, bacterial, or fungal. Some important respiratory infec-
tions include:

garsq|
IR AISHIEare [ax o1 a8 Rt § S gersial &1 sreag fean
ST B, S fob SaERan, araRy, Wie (fungi), WSS 3TR 2AaTd (algae) |
J g&Aola S BIC B & fob S A7t ofial § 76t 3@ off Wabdl | $&
YeHSa ATHPRI 81 § Sa1h PO BIPRD | HIgshIaTararsl a6 THe o
e BRdl ¢ b 3 earsiia Ag, Uy, Gielt 3R Taieror & 9 H s
HXd 81 T8 FRifea, Sia Mt (biotechnology), 3TR AT Bt Aburd H
Ayt YfireT Fumh B

ISP IaTararel Pt oY RaTd:
1. dedIRdrareh (Bacteriology) — g YT 9 IRAT, BT W],
fopamy, SIR AT H ITept YfHBT BT ST B 7

2. ARRIErSH (Virology) — I8 XITET ATARY, 3d GHIaHRUI, SaifRIeb!
(genetics), 3R Sifad Sfial TR 3% THTE BT SHLTT B 2

TH9. HIgHIaTaIaion & S fHa HgT oTaT 32

IWR: HISH AT & T - TS 39 TaA-gD

Q_a:I = W (Antony van Leeuwenhoek) (1632-1723) Eal
HIZshISTICTST BT S HIFT Sl 8 T I6- Y&Heial bl Sraeieh 3R
Ui Fx7 7 suoft B foba| 4 T 59 due ofR o fmian 8, e
rnsﬁwﬁtr Cal é%a? T 3R G u@ﬁ TrﬁaTUl (bacteria), PIMEIE
(protozoa) 3R 3 ﬁ&ﬂGﬁ?ﬁﬁ el

Y 10. TS &2 B URHTRE B3

IW: W U@ FYd 999 36l ¥ Uit T goiR SHue W el fadiy
e & & foredt ARt & U amal ot e & wu § aRkuifd e
ST 8, I2TeR0 & forw afe ueh 9 # 40,000 @Y Smardl # AR & 200 U
TS €, @ 9T &R = 200/40,000 x 1000 x 1 = 5 Tfd 1000 BWH|

"y 11. feye Hardt F enu w1 W 82
JWR: O Bls SHRT SR W 3R ThHd f9@R §UY a7 gus Aal & gidt &,
@ 39 fyege St FeT ST B

Y 1. 4 H AU | Yafta $© weayl A & 7w fafae | #ifs-
19 A & Wt 3 # wriRie 3 Yfire w1 avfq Fifkm)
(BTEUP 2022)

I YO WHHYT A Wi Wgeaygut I

oG ThHU Blhsl 3R YT dF B UHIAT Hd ©, o9y I o |

BTSSR 3 Sfeedd Sael 8 Webehl &1 3 HepHuT fawryy, Sitary a1

Whe & HRUEI Ghd &1 $B TG 4T Gehur FHuferfad &
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3. Strengthening healthcare facilities at all levels, from prima-
ry health centers (PHCs) to district hospitals.
4. Providing free diagnostic services and treatment for non-

communicable diseases (NCDs).

5. Capacity building - Training healthcare professionals to

manage NCDs effectively.

Q7. What is CGHS?
Ans.

CGHS stands for Central Government Health Scheme (WW
ARy thTrFﬂ') It is a comprehensive healthcare scheme launched
by the Government of India to provide medical facilities to Central

Government employees, pensioners, and their dependents.
Key Features of CGHS:
1. Provides affordable healthcare to eligible beneficiaries.

2. Covers outpatient (OPD) and inpatient (hospitalization) ser-
vices.

3. Includes specialized treatments, medicines, and diagnostics.
4. Available in major cities across India.

5. Covers government employees, pensioners, Members of Par-

liament (MPs), and other select categories.
Beneficiaries under CGHS:
e Central Government employees and their families.
e Central Government pensioners.
e Members of Parliament (MPs).
e Freedom fighters.
e Judges of the Supreme Court and High Courts.

e C(Certain autonomous and statutory body employees under Cen-

tral Government.

This scheme ensures quality and affordable medical care to Central
Government personnel and their families through government and

empaneled private hospitals, dispensaries, and wellness centers.

Q8. Give the objectives, functioning and outcome of
“Programme for Prevention and Control of Leptospiro
sis” (PPCL).
Ans. Programme for Prevention and Control of Leptospirosis
(PPCL):
Objective; To reduce morbidity and mortality due to leptospirosis
in humans.
Functioning and outcome:
e Development of trained manpower.

e Strengthening the surveillance of leptospirosis in humans.

e Strengthen diagnostic laboratories in programmed states.

3. Ry gt S gergd 9 - Ui W dal (PHCs) 3
AP T SUdTel! do SgaR Gaumd e S|

4. f3e® Wg 3R ITAR VAT UM HIAT - IR-YHTHE I & forg
e TRy Jan Juers S|

5. wareRASiial ot URifEE $E1 - Siaex! R o Wy HHaal
B IR-TshTes T & THT IUER & forg IR AT

g7 defuauy | 82
3R

CGHS ST RTAMH "HE TWHR W IS (Central Government Health
Scheme)%l%%WWhW%W,Wﬁ?W
3T Y Ty JaT U A P T L& B TS Ueb TSI B
CGHS ! U faRivard:

1. &H AT H TUIGIYU] TR JaTE Ue HRAT|

2. SR (OPD) 3R 3rearet H Heff (1PD) JaTd Juds I

3. favivs SUER, @t $iR e (Sramifess) Yart uaM STl

4. URA & THE e H Iuasy|

5. $% WHR P HHATN, TN, TS (MPs) SR 3= U THg!

B HR HAT 5|

CGHS & aTHTft:

o IG WHR & HHAN 3R 375 URAR|

o I% WHR & UTAHRI

o TG Yo (MPs)|

TIRSRERIREIE

o i AT 1R S qraTed & R

o IHE PR F M W o 3R wiffie gwst & F© HHari|
Tg AISHT BRI 3R Yetaes: ol sreaarer, shueredt $iR weamor Ha) &

A Y g WHR & AN AR 3% IRGRT &1 Jorgargof ok axht
faferen v gRfda Rt g1

Y8 " ATUTIRIRRT Ft AuUTH 3R =0T 3 SriswH (PPCL)" &
I, FTAyIT 3R ufvuma fafa)

IW: ALURRITI Pt Ay 3R fra=ror 8g #1deH (PPCL):

IERT: AFal § APRURRING ¥ 8 aTelt IRl (@srscl) R I &

@RI B HH BT

FIyUTe IR ufvom:

o TR HIFa W14 B faepry foar |

o Al H APRURRIR &1 FRRI gomrelt &1 Horgd fobar

o Aferd Irul | AT vanTTaai &l e faar |
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Introduction to Microbiology and Common Microorganisms,
Epidemiology & Communicable Diseases

1. Classification Based on Mode of Transmission

A. Respiratory Infections (Airborne Diseases)

These diseases spread through droplets released during coughing,

sneezing, or speaking.

1. RO & TP & YR W B0

A. I U

I @i, b a1 91 BRa TG Fepelt 41 A eard ©

Disease Causative Agent il Wm/ m -
Tuberculosis Mycobacterium tuberculosis ikl ?T’T (€tah My cobacter'lum tuberculosis
Influenza (Flu) Influenza virus (<D
COVID-19 SARS-CoV-2 virus PIfds-19 SARS Cov-2
Measles Measles virus G0 GRT dRRY
Diphtheria Corynebacterium diphtheriae %‘Gﬂﬁ'&l‘[ Corynebacterium diphtheriae
Whooping Cough Bordetella pertussis el @l Bordetella pertussis
(Pertussis) (Eﬁ"T )
B. Intestinal Infections (Waterborne and Foodborne Diseases) B. 3{iF HhHUT
These spread due to consumption of contaminated food or water T I g o, U a1 WRTe W 9 herd gl
and poor hygiene practices.
Disease Causative Agent T HRP Sildr] / T[qUT]
Cholera Vibrio cholerae Rl Vibrio cholerae
Typhoid Fever Salmonella typhi [HERIES] Salmonella typhi
Hepatitis A and E Hepatitis A and E viruses gUcIgicy E 3R g gUCIgicy U Ud g IRy
Diarrhea/Dysentery Shigella spp., Escherichia coli mﬁ‘”ﬂgl Shigerl\la spp., E. coli
Poliomyelitis (Polio) Poliovirus diTerdl dlleral iRy
C. Vector-Borne Diseases: Transmitted by insects such as mosqui- C. aTES SfId [T

toes, sandflies, or fleas.

AT IIW, fleas, 9T sandflies aﬁ aﬁs‘r aRT a?_c‘lﬁ %I

Disease Causative Agent T W
Malaria Plasmodium species (via Anopheles mos- HelRY] Plasmodium (TANb QS Hw8R gRI)
quito) ED ST IRRY (Aedes 3R gR1)
Dengue Fever Dengue virus (via Aedes mosquito) RENNEEL T T[T dRIRY (Aedes HBR GRI)
Chikungunya Chikungunya virus (via Aedes mosquito) Sl TR SIIT AT (Aedes HEBR GR1)
Zika Virus Infec- Zika virus (via Aedes mosquito) RELNI
tion EIEIG] g dIORY (Culex 3R GR)
Japanese En- JE virus (via Culex mosquito) Q:{:Tqm]gﬁq
cephalitis DIAT-3GR Leishmania donovani (\LISLMI{; gk
Kala-Azar Leishmania donovani (via sandflies) AT Yersinia pestis (EET TR YT §H G fleas
Plague Yersinia pestis (via fleas on rodents)
D. Contact-Borne Diseases (Direct or Indirect Contact) D. Tu® S I
These spread through direct contact with an infected person or A et Tl e 99 9uF ? 1 s U g{f@m aﬁaﬁ a1 gael
indirectly via contaminated objects or surfaces. ¥ e & e 2
Disease Causative Agent =
Scabies Sarcoptes scabiei (a skin mite) W?ﬂw Sarcoptez:;im él? R
Ringworm Tinea species (fungal infection)
(Dermatophytosis) WGD
Trachoma Chlamydia trachomatis qlc (W] HehHU) Tinea spp.
Leprosy (Hansen’s Dis- Mycobacterium leprae gl Chlamydia trachomatis
ease) PY AT (BT I Mycobacterium leprae
E. Sexually Transmitted Infections and Bloodborne Diseases: E. 9191 Haf¥d 7 Td ¥od S IR
Disease Causative Agent T PRSP SIATY] / THTY]
HIV/AIDS Human Immunodeficiency Virus (HIV) EEEIEE/ACE] ECSREIS SISIRIRUS]
Syphilis Treponema pallidum RIRE] Treponema(;l;lcll\lgdum
Gonorrhea Neisseria gonorrhoeae T Neisseria gonorrhoeae
Hepatitis B and C Hepatitis B and C viruses gUcISIcY of Ug I gUcTSIcY o 3R T Ry
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, it would be worth 1 QALY (2 x 0.5 = 1).

QALYs help governments and health organizations decide which
treatments provide the most benefit for the cost and prioritize
healthcare resources effectively.

LONG ANSWER QUESTIONS

Q1. What is Pharmacoeconomics? Describe its importance in
the Indian healthcare context. (BTEUP 2022)

Ans. Pharmacoeconomics is a branch of health economics that

evaluates the costs and outcomes of pharmaceutical products and

healthcare interventions. It helps in determining the most cost-

effective treatment options to ensure optimal healthcare resource

utilization.

Pharmacoeconomic studies compare different medical treatments

based on:

e Costs - Direct (hospitalization, drug costs), indirect (loss of
productivity), and intangible (pain, suffering).

e Outcomes - Clinical effectiveness, economic savings, and quali-
ty of life improvements.

Importance of Pharmacoeconomics in the Indian Healthcare
Context

India has a diverse healthcare system with both public and private
providers. Given the economic disparities and limited resources,
pharmacoeconomics plays a crucial role in optimizing healthcare
spending and improving access to essential medicines.

1. Cost-Effective Healthcare Decision-Making

e Helps the government allocate resources effectively for public
health programs (e.g., vaccinations, disease control).

e Assists insurance companies in deciding reimbursement poli-
cies for medicines.

2. Affordable Access to Medicines

e Many Indians rely on out-of-pocket payments for healthcare.
Pharmacoeconomics helps make essential drugs more afforda-
ble by promoting generic medicines and cost-effective alterna-
tives.

3. Optimizing Public Health Policies

e Supports Ayushman Bharat and National Health Mission by
ensuring cost-effective healthcare delivery.

e Helps in making data-driven decisions for disease prevention
programs like tuberculosis, malaria, and non-communicable
diseases (diabetes, hypertension).

4. Supporting Drug Pricing Regulations
e Assists the National Pharmaceutical Pricing Authority (NPPA)

in regulating drug prices to ensure affordability.

e Encourages pharmaceutical companies to develop cost-
effective and innovative medicines.
5. Efficient Resource Allocation in Hospitals
e Helps hospitals manage budgets by choosing cost-effective

treatments.

dl DT AT 1QALY (2 x 0.5 = 1) Bt

QALY B Agg ¥ TR 3R WG 6] I8 90 A § [ DF I TR
AN & SIUR T SHfIF THGRY § 3R W YAl BT gt IunT
foar S|

UY1 BB ISHHITHR T &2 R Ry 9491 uRieg § sae)
T BT qui- B | (BTEUP 2022)

IW: THGEHHNT W HIIRA Th AT 8, o BHRgeHd

Jaal 3R fafde gxaaal &t anTd iR YHIa! &1 Geuid Sl 81 3UH!

IERT Y ANTA-UHTE IUAR fIhed gel §, difes Tareg GuneT &7 Tgt

T ¥ IuAT T o 9ah |

pHiGIRHHN fafte fafser SERt @ gamr Fufafed emur w

Eb_{_cﬂ%:

o NI - Y& AN (3RGdTd | Haf, garsil &t 1), e ArTd Q1T
¥ HRU IATCHA BT g1, R i AN (&, )|

o gRUMY - AeTfe gyEsiad, e sea, SR Sias &t o &
JUR|

YR WY S@HTH YUITel! # BTG g 1T $T Hg<d

URd # Uo fafdy ey yomelt 8, S8 Irdeie 3R fsh gFf ueR o

Jart Iuas g1 Afp i srgmmarstt ok Hfyd Tt & PRu

BHIG ISR WY Folc B! Jgl dRid I ITINT B 3R MaD

garaf ae Ugd & YUR $HR B Hgaygul UfiesT AU g1

1. ARTE-YHTS! Wy d@yTd fufg

o IRHR P Fdulh WY HrfhHl (G bt A7 ez & forg
TG BT YIS STANT 3 H Heg Rl gl

o ST HUfEl FI T8 fAvfa o & Fgrdt R § & HH-I garstt &t
gfergfe & =nfera far sl

2. Tt garsi 9@ uga d guR

o YRA A S AN W YAt & faw Aol ymam w Rk §
BHIGISH AR T SHRe garsil iR ard-gud STaRt &
FGIaT CHR MIRID arsi &) aH T 3|

3. Ardwife Wy Hifaal &1 sgea

o YN HRA SR T WY R St Aot oI armd-uurd
EEIGI!

o & T, AR, TYAE, 3o IaTdTg ol SHETRET Bt AHUH & forg Ser
-3 fiofa a9 § Hae SRar gl

4. ga1 geu FHufvor ffea &1 wad=

o IP BHRYRPA g MuRUr TRV (NPPA) &1 &aT &1 BIAd
eifd R ¥ gerdr aRaT g

o BANGREHA HUFEl & Tt R TararRyuf garst & fawm & fom
IRT FRaATBI

5. 3EaTal § AT e | guUR

o 3RTATE! BT U FoIc BT Tal STANT IR 3R ARTI-THTHT SUAR o
A Heg AT
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3. Decision Criterion

e (CBA: A treatment is considered cost-beneficial if Net Benefit > 0
or Benefit-Cost Ratio (BCR) > 1.

e CEA: A treatment is cost-effective if the Incremental Cost-
Effectiveness Ratio (ICER) is within an acceptable threshold
(e.g., $50,000 per life-year gained).

4. Application
e CBA: Used for broad policy decisions, such as whether to invest

in a new hospital or vaccination program.

e CEA: Used for comparing specific treatment options, such as
choosing between two cancer drugs.

5. Advantages & Disadvantages

Aspect CBA CEA

Advantages Allows direct com- Easier to apply
parison between when monetary
healthcare and valuation of ben-
other sectors (e.g., efits is difficult.
education).

Disad- Difficult to assigna | Cannot compare

vantages monetary value to interventions

health benefits. with different
health outcomes
(e.g., cancer vs.
diabetes treat-

ments).

Q5. Explain Cost-Benefit Analysis (CBA) in pharmacoeconom
ics.

Ans. Cost-Benefit Analysis (CBA) in Pharmacoeconomics

Cost-Benefit Analysis (CBA) is a type of pharmacoeconomic evalua-

tion that compares the costs and benefits of different healthcare

interventions by converting both into monetary terms (currency
values like dollars or rupees).

CBA helps determine whether the benefits of a healthcare interven-
tion outweigh its costs and assists in making efficient healthcare
investment decisions. Unlike Cost-Effectiveness Analysis (CEA) and
Cost-Utility Analysis (CUA), which measure health benefits in life-
years or QALYs, CBA assigns a direct monetary value to health out-
comes.

Key Features of CBA

1. Both costs and benefits are measured in monetary terms -
This allows direct comparison between different interven-
tions.

2. Results are expressed as Net Benefit or Benefit-Cost Ratio
(BCR) - If the benefits exceed the costs, the intervention is
considered worth implementing.

3. Helps in budget allocation - Governments and healthcare
organizations use CBA to decide where to invest limited
healthcare resources.

4. Can compare healthcare investments with other sectors -
Unlike other pharmacoeconomic evaluations, CBA can be used
to compare healthcare spending with investments in educa-
tion, infrastructure, etc.

3. fofg @1 "FdE

e CBA: $I3 THET AHGHRY BT § S Y AT > 0 T TATY-ANTA U
(BCR) > 11

o CEA: ?ﬁé gw%‘q W—Hﬂrﬂﬁﬁ@m % Tf¢ STHT ICER (Incremental Cost-
Effectiveness Ratio) Wierd T P R B (@@ ufd Shia=-a $50,000)
|

4.3117]-1"1(Application)

o CBA: 3BT SN ATUS Hfard fofar & favar sirar €, S fob o
WEHR B TP T47 3RATA ST 18T T SIHTH0] HrRipH H 3w
AT AN

o CEA: SUHI ST fafIS IUaR fadmedt &t ga 3 fore faman S @,

S 6 FIR & 3 arei H § S H g B
5. 1Y 3R Harg

URTHICR CBA CEA

GIEY WRY AR TR- | ol WY A1 Dl Hiigd
W &1 (O, | U § {9 ST T §,
AT S ?ﬁ%’%?ﬂ’lméﬂﬂﬁ
s '
D} ol

Kicny gm%qwuao‘r ﬁ-%ﬁﬁ?ﬂui(%l
B qet

BRARAE! | IR Gl (O, HIR s
TYHE & A |

U5, GBS § ANT-aTH fIawor (CBA) F GH=ST|

IW:  ART-aY fIRQAwoT (CBA) BrfwIg® AiTaT d

AT fARAWT (Cost-Benefit Analysis - CBA) U WHIBZHAIIG

i fafd B, o T @yTer geaadl 31 anTd SR @t & mie

U, SR 31fE) =0 & [T Sar 2 |

cBA T8 fufitd &7 & Aee axar § i @ ot faforean gadu &y

ITH! AN ¥ 31 g, SR 3T ST W Ja1 § Faw & Fofag o= &

fog fopa <ran g1

CBA 1 W@ fa=ivamd

1. ANTE 3R ATH Gl Bt U= | [T ST § - forad fafrd SuaRt &t
AT BT AT B ST 3|

2. ORI " AU (Net Benefit) T "ATY-ART 3JUT" (Benefit-
Cost Ratio - BCR) & oqad fbT &iTat § - 3f o anmd & oifdes &,
SUAR &I BRIGHE HHT S 3|

3. g Tde | Heg XAl § - WHR AR WY Wl &I I8 T
P H HeE HA1 § [ gl (A% BT Iad BRIGHE g

4. =7 @A & A% A gAT B A WBA § - CEA R CUA & o,
CBA &1 IUANT Wi, e ok gfardl i orft fafia fifoat &t
AT FA & forg fowan S wavert g1
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BTEUP 2024 Previous Year Paper
SOCIAL PHARMACY

PART-A (Long Questions) / #RT# (& 3987 yea)
Attempt any six questions / Y oft g At @1 3R &

Q1) Discuss various dimensions, determinants and indicators of health./ ey & faftra smarl, fuRe! ok 11?!373[ R Tl B

Q2) Discuss vaccines, types of immunity and immunisation./ !, TfRET & UHRY 3R ABTaror | =i HY |

Q3) Explain nutrition. Discuss different macronutrients and micronutrients./ Gl %I T9eMsY| Al G U Il @ feuc) 3R q&H
Ulves el (FTgsh! FfUeH) TR o= bl |

Q4) Discuss the misuse and abuse of drugs and its social impact./ fufrt & WTI 3R T JUART qUT I TSI THTE IR af |

Q5) Discuss the role of a pharmacist in ongoing national health programmes./ I B 9 3@ QTQ)RJ WY HRIGH B Ueh HHIRRE &1 YD R
=@ PR

Q6) Discuss the role of a pharmacist in health education and promotion./ Tar= fR&t 3R TR # U iR o ﬂﬂﬁw R T B

Q7) Discuss the National Health Mission./ TI'@?I Wy fHEE (NHM) TR It B

PART-B (Short Questions) / HIT-9 (<7 U¥)
Answer any ten questions / ot oft g et & SR difsrei
Q1) Balanced Diet/ Hgferd 3TER T 82
Q2) Millennium Development Goals/ 9g9ifes [ddw™ @& 787
Q3) SARS stands for/ SARS T QRT AH AT 77
Q4) Food Poisoning/ @1 fauTed o1 L
Q5) Vaccines, @1 181 82
Q6) Filariasis/ WTEaian a1 grfiara 7 o1 82
Q7) Importance of Breastfeeding/ ¥-UM & Hg@ UR g ®< |
Q8) Environmental Pollution/ gafaror UGHUT -1 7 3R 9% UHR 1 87
Q9) Use of Pesticides/ BRI T IUTNT 3R 3HP YHIT T 87
Q10) Dietary Supplements/ 3R JIRP T g g?
Q11) Pharmacoeconomics/ TTHI IS TR T 82

PART-C / HRI-T

(Multiple Choice Questions: 20 x 1 = 20 Marks / SgfA® &g U%: 20 x 1 = 20 3i®)
Q1. The mosquito repellent that is used in the homes in the form of coil, liquids etc. are:/ ¥ & 3TA1T fFT IS Tk ATST ST
a wiew, RfFas arf frw Aol # amd
a) Sedative / MHAD b) Pesticides / FTe=T1RIH
c) Insecticides / @IE'I'UIHTQIEF d) Fertilizers / 3R
Q2. Which of the following are the negative health effects of noise pollution?/ £afef Yg¥Ur & FHRIA® FEAFLT WEl # & -
Fla ¥ §2
a) Hypertension / 3Td {&Fddid b) Hearing loss / S/@0T gTfet

c) Stress and headache / d=Td 3R f&Reg d) All of the above / 3TRIFd THT
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BTEUP Model Paper - 1
SOCIAL PHARMACY

Part A (Long Questions)

Answer any six questions. Each question carries equal marks. (6 x 5 = 30) / 4TRT A (@d #) - f5f} oft 55 welf & IR & | vlAS Wy & 3i
HAFF1 (6 x5 = 30)
Q1. Define Social Pharmacy. Explain its role in improving public health./ TTerel ®RAT & aRea 1| adef@e @y &t lflf-TR?T "
SHHT AR P TASST
Q2. Describe the role and responsibilities of a pharmacist in public health./ ATl TARLT H Th BIATIE S 8{\@'&? 3R
SFaaiat & auie Hifs)
Q3. Write a detailed note on National Health Policy 2017 with objectives and principles./ TSI FITELT sAifd 2017 9T 38& 3652l iR
faeural afed v faweda Ae i@
Q4. What are Millennium Development Goals (MDGs)? Explain all 8 MDGs in detail./ feifa@# [ a &6 (MDGs) &1 g7 @i 8 argar
FI [AEdR @ qASIST|
Q5. What are Sustainable Development Goals (SDGs)? Explain all 17 SDGs./ Tdd faera &6 (SDGs) FaT 82 @l 17 of&ai & Aear
¥ HHSST
Q6. Explain the FIP Development Goals and their importance for the pharmacy profession./ FIP fd&rar or&ai I 3R wrefdr sgaag &
fIT 3% HAgca & FHASSU|
Q7. Define health according to WHO. Explain its various dimensions with examples./ WHO & STHR FARTT Fr afemwr §Sw| s
faffier 3Tt 1 3ereor Afed FHSISU

Part B (Short Questions)

Answer any ten questions. Each question carries equal marks. (10 x 3 = 30) / YT B (@g ¥¥) - f&=it oft TAUN P IW S TAT UA S
3® THTF §1 (10 x 3 = 30)

Q1. Define Social Pharmacy./ @rerel ®feT & aRanfa &)

Q2. What is the scope of social pharmacy in public health?/ HTdolfelsh TATELT H IS BHAT HT 8T FAT g2

Q3. Mention the types of health as per WHO./ WHO & HTHR EARTH % JHRI AT 3o |

Q4. Define mental health and mention any two types of mental disorders./ ATATH® TARLT A IRATVT HY 3R & AATAS AN &
STH ddisU|

Q5. Define morbidity indicators and give two examples./ $I0TAT Hehclehl I TRHATNT Y 3T & 30T ifaiv|

Q6. What is meant by economic cycle of disease?/ 4T & 37 =h & 3T FAT FHSTT 872

Q7. Enlist different mortality indicators./ faf#est g Hehctenl &I T F=rgU]

Q8. Define the term “disease” in brief./ “T3T” ¢Tsg I F&T H IRATVT F|

Q9. What is the concept of disease prevention?/ 9T fHaROT &7 ThedaT T &2

Q10. Write a short note on the term “intervention” in public health./ BTdelfsier TAELT H “GEAIT” 2Meg W T Hiarea fecqoft faf@w)

Part C (Multiple Choice Questions / Fill in the Blanks) - Answer all questions. Each question carries equal marks. (20 x1 = 20) /

YT ¢ (@gfamedt wy / Raa R W) - Tt wel & IR 31 S U9 & 3 TUH E1 (20 x 1 = 20)
Q1. What is the definition of social pharmacy? / ®erel ®rfY $r gfRsmar a7 82
a) Study of drugs and formulations / ganatt 3R AT & tI?;Ié'
b) Study of diseases in population / STTEHEAT H I T ITEIeT
¢) Study of social aspects of the pharmacy profession / ®IHIT 9 & HATTTH CIEF__,HT hl TEIT
d) Study of microbiological organisms / H\&WG?IHT T TEIIT

Q2. Which of the following is not a dimension of health according to WHO? / fasaifaf@a & @ #la WHO F 3o wareea &1
AT g g2
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