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INDUSTRIAL PHARMACY

(B.PHARMACY 5th SEMESTER)

MOST IMPORTANT QUESTIONS & SOLUTIONS

2 MARKS

QUE 1. Explain the significance of pre-formulation studies in drug

development.

ANSWER:

Purpose: To gather the necessary data about the drug before starting the formulation

process.

e Key Points:
o Physicochemical Properties: Understand solubility, stability, and the drug's
chemical nature.
o Compatibility Studies: Check if the drug interacts with excipients.
o Optimization: Helps in choosing the appropriate dosage form (e.g., tablet,
injection).

o Regulatory Requirements: Ensures compliance with drug regulations.

QUE 2. Define pKa and explain its role in predicting drug solubility.
ANSWER:

pKa: The pH at which a drug molecule is 50% ionized and 50% unionized.

e Role in Solubility:
o lonized Drugs: Water-soluble.
o Unionized Drugs: Lipid-soluble.
e Solubility Prediction:

o Acidic Drugs: More soluble in a basic environment (pH > pKa).
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o Basic Drugs: More soluble in an acidic environment (pH < pKa).

QUE 3. Differentiate between hard and soft gelatin capsules.

ANSWER:

Feature

Shell Composition

Uses

Manufacturing Process

Appearance

Shelf-life

Hard Gelatin Capsules

Gelatin, water, sugar

Powders, granules, tablets

Capsule shells are made

separately, then filled

Two-piece, rigid

Longer

Soft Gelatin Capsules

Gelatin, glycerin, sorbitol

Liquids, oils, suspensions

Shell and filling are made

together

Single-piece, flexible

Shorter shelf-life

QUE 4. Define lyophilization and its importance in pharmaceuticals.

ANSWER:

Lyophilization: Freeze-drying process that removes water from a drug substance to

preserve it.

e |Importance:

o Preservation: Extends shelf life by preventing degradation.

o Stability: Protects sensitive drugs (e.g., proteins, vaccines).

o Reconstitution: Enables easy reconstitution of drug solutions.
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QUE 5. What is isotonicity, and why is it important in ophthalmic

preparations?
ANSWER:

Isotonicity: The property of a solution having the same osmotic pressure as the body fluids

(e.g., tears).

e Importance in Ophthalmic Preparations:
o Prevents irritation: Solutions that are isotonic prevent stinging or
discomfort in the eyes.
o Ensures effectiveness: Helps maintain drug efficacy and absorption in the
eye.

o Maintains tear film: Prevents damage to the ocular surface.

QUE 6. Enlist the various steps involved in the pelletization process.

ANSWER:

Step Description

1. Powder Blending Mix the drug with excipients (e.g.,
binders).

2. Granulation Form wet granules using a binder solution.

3. Drying Dry the granules to reduce moisture
content.

4. Pellet Formation Agglomerate the granules into spherical
pellets.

5. Coating Apply a coating (optional) for controlled
release.
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QUE 7. Classify tablets based on the route of administration.

ANSWER:

Route of Administration Tablet Type

Oral Conventional, Chewable, Effervescent,
Sublingual, Buccal

Rectal Suppositories, Vaginal Tablets

Topical Dental Tablets (used for localized
application in the mouth)

Other Routes Implantable Tablets (for slow drug release

under the skin)

QUE 8. Name the different types of glass used in pharmaceutical

packaging.
ANSWER:
Type of Glass Usage
Type | (Borosilicate Glass) Parenterals, injectable vials, ampoules
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Type Il (Soda-lime glass) Oral solutions, non-parenteral products

Type lll (Soda-lime glass) Tablets, powders, over-the-counter
products

Type NP (Non-Pharmaceutical Glass) Non-pharmaceutical use (e.g., bottles)

QUE 9. What is SPF, and why is it relevant to sunscreens?
ANSWER:

e SPF (Sun Protection Factor): A measure of how effectively a sunscreen protects

against UVB rays.
e Relevance:
o Protection Level: SPF value indicates the level of protection from sunburn.
o Higher SPF: More protection (e.g., SPF 30 provides 30 times more
protection than no sunscreen).
o Choice of Sunscreen: Helps consumers choose the right sunscreen based on

their skin type and exposure time.

QUE 10. Define and classify propellants used in aerosols.

ANSWER:
Propellant Type Description
e Liquefied Gases e Propellants that are liquid under
pressure (e.g., CFCs, HFCs).
e Compressed Gases e Gases stored under pressure (e.g.,
nitrogen, C02).
e Blended Propellants e A mixture of liquefied and

compressed gases.
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5 MARKS

Q1: Formulation Considerations for Syrups and Emulsions

ANS:

1. Formulation Considerations for SYRUPS

e Syrups are concentrated aqueous solutions primarily containing sugar (or

substitutes) and active drugs.
e They require specific additives to ensure stability, enhance taste, and maintain

microbial safety.
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Key Components and Their Functions:

1. Preservatives
o Prevent microbial growth caused by contamination during storage.
o Microbial entry points: raw materials, containers, manufacturing
equipment, environment, and operators.

o Examples and Concentrations:

m Acidic:
m Benzoic acid (0.1-0.3%), Sorbic acid (0.05-0.2%), Boric acid
(0.5-1.0%).
m Neutral:

m Benzyl alcohol (1.0%), Chlorbutanol (0.5%).
m Quaternary Ammonium Compounds:
m Benzalkonium chloride (0.004-0.02%).
o Key Parameters:
m The selected preservative must remain effective during the entire
shelf life of the syrup.
m Microorganisms to avoid: Salmonella, E. coli, Pseudomonas
aeruginosa, and Candida albicans.
2. Sweetening Agents
o Enhance palatability and ensure patient compliance.
o Examples and Properties:
m Sucrose: Soluble (up to 85%), stable at pH 4.0-8.0.
m Liquid Glucose: Thick, viscous, and controls crystallization of
sucrose.
m Artificial Sweeteners:
m Aspartame: 200 times sweeter than sucrose, no aftertaste.
m Saccharin: 250-500 times sweeter than sugar but may have a
bitter aftertaste.
3. Viscosity Modifiers
o Control consistency and improve pourability.
o Examples: Methylcellulose, Polyvinylpyrrolidone (PVP), Sodium
carboxymethylcellulose.
4. Buffers
o Maintain pH stability to avoid drug degradation.
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o Examples: Phosphates, Acetates, Citrates.
o Key Consideration: Must not interfere with solubility or ionic stability of
the formulation.
5. Antioxidants
o Prevent oxidative degradation of drugs sensitive to oxygen.
o Examples: Ascorbic acid, Butylated hydroxyanisole (BHA).
6. Flavors and Solvents
o Flavors: Mask bitter tastes. Example: Menthol, Chloroform.

o Solvents: Water, Alcohol, Glycerin.

2. Formulation Considerations for EMULSIONS

e Emulsions are biphasic liquid preparations where one liquid is dispersed in another

immiscible liquid, stabilized by emulsifiers.

Key Components and Their Functions:

1. Type of Emulsion
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o Oil-in-Water (O/W): For oral and parenteral use.

| Dispersed
phase (oil)

—— Continuous
phase (water)

Dispersed
phase (water)

Continuous
phase (oil)

2. Emulsifying Agents
o Reduce interfacial tension and stabilize the dispersed phase.
o Examples:
m Lecithin, Polysorbates (Tween 20, Tween 80), Acacia, Sodium lauryl
sulfate.
3. Stabilizers
o Prevent phase separation or coalescence of droplets.
o Examples: Carboxymethylcellulose, Xanthan gum.

4. Preservatives
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o Prevent microbial growth.
o Examples: Benzyl alcohol, Methylparaben.
5. Buffers and Antioxidants
o Maintain pH and prevent oxidation of the oil phase.
o Examples:
m Buffers: Citric acid, Sodium phosphate.
m Antioxidants: Butylated hydroxyanisole (BHA), Butylated
hydroxytoluene (BHT).
6. Homogenization
o Ensures uniform droplet size (1-10 pm).
o Equipment used: High-pressure homogenizers.
7. Stability Parameters
o Particle Size Distribution: Should remain consistent.

o Phase Separation: Should not occur during storage.

Q2: Packaging Techniques and Stability Testing Parameters for Soft

Gelatin Capsules

ANS:

1. Packaging Techniques

e Proper packaging is essential to protect soft gelatin capsules from environmental

factors such as moisture, light, and oxygen.

a. Primary Packaging Materials

e Blister Packs: Made of PVC or PVDC with aluminum foil backing.

o Protect capsules from light and moisture.

10
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e Strip Packs: Composed of laminated aluminum foil.

o Provides an airtight seal for moisture-sensitive products.

e Desiccants: Included in the package to absorb excess moisture.

11
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b. Secondary Packaging

e Cartons: Used for protection during transportation.

12
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e Labeling: Provides critical information like batch number, expiration date, and

storage conditions.

: From: Company Name
LOGO Address
City

To:
T Company Name
Address
FRAGILE City

ool [T

Ref number: Lot number;

Item nr.: |
00000/2017

Delivery instruetion:

Leave wih recegiionnl

2. Stability Testing Parameters

a. Physical Stability

e Moisture Content: Excess moisture softens capsules; measured using Karl Fischer
titration.

e Size and Shape: Capsules should retain their integrity without deformation.
b. Chemical Stability

e Assay of Active Ingredients: Should remain between 90-110% of the labeled
content.

e Degradation Products: Measured using chromatographic techniques like HPLC.
c. Thermal Stability

e Tested at accelerated conditions (40°C and 75% RH for 6 months).

13

Get More On:

www.sumitpharmacy.com



SUMIT PHARMACY

Subscribe! Us On Y outube

d. Microbial Stability
e Ensures no growth of pathogens or spoilage organisms during storage.
e. Permeability

e Measured to ensure the gelatin shell does not allow moisture ingress.

Q3: Importance of pH Adjustment and Isotonicity for Parenteral Products

ANS:

e Parenteral products are sterile dosage forms administered directly into the body
via injections.
e Proper pH adjustment and isotonicity are critical to ensure safety, efficacy, and

patient comfort.

1. Importance of pH Adjustment

e The pH of a parenteral product significantly influences its stability, solubility, and

compatibility with body tissues.

a. Key Parameters

e Normal Physiological pH: 7.35-7.45.

e Acceptable pH Range for Parenterals: 3.0-9.0 (adjusted to minimize irritation).
b. Effects of pH Adjustment

1. Drug Stability:
o Many drugs degrade at extreme pH levels (e.g., hydrolysis at acidic or
alkaline pH).
o Example: Vitamin C is stable at pH 3-4.

14
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2. Solubility:
o pH affects the ionization of drugs, impacting solubility.
o Example: Weak acids are more soluble at higher pH, while weak bases are
more soluble at lower pH.
3. Tissue Compatibility:
o Extreme pH can cause tissue irritation or damage. Buffered solutions ensure
minimal discomfort during injection.
4. Preservative Efficacy:
o The antimicrobial activity of preservatives like benzalkonium chloride

depends on pH.
c. Common Buffers for pH Adjustment

e Examples:
o Citrates: Used for acidic buffering (pH 3-6).

o Phosphates: Maintain pH near neutrality.

2. Importance of Isotonicity

e Isotonicity ensures the osmotic pressure of the parenteral solution matches that of

body fluids (approximately 300 mOsm/kg).

a. Key Parameters

e Hypotonic Solutions: May cause hemolysis (rupture of red blood cells).

e Hypertonic Solutions: Can cause tissue irritation or dehydration of cells.
b. Methods to Achieve Isotonicity

1. Addition of Isotonic Agents:
o Examples:
m Sodium chloride (0.9% w/v), Dextrose (5% w/v), Mannitol.
2. Freezing Point Depression Method:

o Adjust isotonicity by measuring the freezing point of the solution.

15
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c. Special Considerations

e Intravenous Fluids: Must always be isotonic.
e Ophthalmic and Intrathecal Preparations: Require strict isotonicity to avoid

irritation or toxicity.

Q4: Factors Affecting Drug Absorption from the Ophthalmic Route

ANS:

e Drug absorption through the ophthalmic route is limited by anatomical and

physiological barriers in the eye.

1. Key Factors Affecting Absorption

a. Physiological Barriers

1. Tear Film:

o Drugs are diluted and washed away by tears.

o Tear turnover rate: ~1 yL/min.
2. Corneal Structure:

o The cornea has three layers: epithelium, stroma, and endothelium.

o Lipophilic Drugs: Penetrate the epithelium easily but face resistance in the

stroma.

o Hydrophilic Drugs: Penetrate the stroma but are blocked by the epithelium.
3. Conjunctival Absorption:

o Conjunctiva allows systemic absorption, reducing the drug available for

local action.

b. Physicochemical Properties of the Drug

1. Molecular Weight and Size:

16
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o Smaller molecules (below 500 Da) penetrate the cornea better.
2. Lipophilicity:

o Drugs with moderate lipophilicity exhibit better absorption.
3. lonization:

o Unionized drugs cross the corneal barrier more effectively.

c. Formulation Factors

1. pH and Osmolarity:
o pH near 7.4 (tear pH) and isotonic solutions minimize irritation and increase
retention.
2. Viscosity:
o Increased viscosity prolongs contact time.
o Examples: Hydroxypropyl methylcellulose (HPMC), Carbopol.
3. Particle Size (for suspensions):

o Should be below 10 pm to avoid irritation.

d. Patient and Environmental Factors

e Blink rate, tear production, and exposure to environmental factors (e.g., light and
dust).

Q5: Quality Control Tests for Aerosols Based on Pharmacopoeia Standards
ANS:

e Aerosols are pressurized dosage forms that deliver drugs in the form of a fine mist
or foam.

e Quality control (QC) tests ensure their efficacy, safety, and stability.

17
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1. Key Quality Control Tests

a. Physical Tests

1. Pressure Testing:
o Measures internal pressure of the container using a pressure gauge.
o Acceptable range: 40-100 psi (varies based on formulation).
2. Leak Testing:
o Ensures no leakage under normal and stressed conditions.
o Method: Immerse in water and observe for bubbles.
3. Net Content:
o Verifies the actual drug content against the labeled amount.

o Pharmacopoeial limit: £5% of the labeled amount.

b. Performance Tests

1. Spray Pattern:
o Assesses the uniformity and coverage of the spray.

o Equipment: Spray pattern analyzer.

18
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2. Particle Size Distribution:
o Ensures consistent delivery of fine particles.
o Ideal particle size: 1-5 pym for respiratory aerosols.
3. Delivery Rate:
o Measures the amount of drug delivered per actuation.

o Equipment: Actuation device with a drug collection unit.

c. Chemical Tests

1. Drug Content and Assay:
o Ensures the active ingredient meets the labeled concentration.
o Method: HPLC or UV spectrophotometry.

2. Propellant Identification:
o Determines the type and concentration of propellant used.

o Common propellants: Hydrofluoroalkanes (HFAs), Carbon dioxide.

d. Stability Tests

1. Accelerated Stability Testing:
o Simulates long-term storage by testing at 40°C and 75% RH for 6 months.
2. Flammability Test:

o Assesses the safety of propellants under ignition conditions.

2. Pharmacopoeial Standards

e Reference: Indian Pharmacopoeia (IP), United States Pharmacopoeia (USP).
e Acceptance Criteria:

o Leakage Rate: <1% weight loss in 1 year.

o Drug Content: 90-110% of the labeled amount.

19
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Question 6: Explain the Basic Steps and Advantages of Dry Granulation in

Tablet Formulation

Answer:
Introduction:

e Dry granulation is a tablet manufacturing process that is used for drugs that are
sensitive to moisture or heat.
e This method involves compacting the powder into large solid masses (slugs) and

then breaking these slugs into smaller granules.

Basic Steps:

20

Get More On:

www.sumitpharmacy.com



SUMIT PHARMACY

Subscribe! Us On Y outube

homogeneous
powder

Bulk
material

Compression
to plates

Milling to
granules

1. Weighing and Mixing:
o The active pharmaceutical ingredient (API) and excipients (fillers, binders,
lubricants) are carefully weighed.

o Excipients: Common excipients include lactose, microcrystalline cellulose,

magnesium stearate, starch, etc.

o The ingredients are thoroughly mixed to ensure uniform distribution.

21

Get More On:

www.sumitpharmacy.com



SUMIT PHARMACY

Subscribe! Us On Y outube

2. Compaction:
o The blended powder is fed into a roller compactor or a tablet machine
where the mixture is subjected to high pressure (10-30 tons).
o The compaction forms slugs or sheets of solid material.
O
3. Milling:
o The slugs are then passed through a mill (usually a hammer mill) to break
them into granules of uniform size, typically in the range of 20-60 mesh.

o This process ensures proper granule size and consistency.

4. Sieving:
o The milled granules are sieved to ensure uniformity in size. Sieving helps
remove fines (very small particles) and ensures that only properly sized

granules are used in tablet compression.

5. Lubrication:
o Lubricants like magnesium stearate are added to the granules to reduce
friction during compression and prevent sticking to the punch faces of the

tablet press.

6. Tablet Compression:
o The granules are then compressed into tablets using a tablet press under

controlled pressure to form solid tablets.

Advantages of Dry Granulation:

1. No Moisture Involvement:

o Since no liquid is used in the process, it is ideal for moisture-sensitive drugs.

22
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2. Cost-Effective:
o This method is less expensive than wet granulation due to fewer processing

steps and equipment requirements.

3. Simplicity of Equipment:
o Requires fewer specialized machines compared to wet granulation, making

it easier to implement in smaller manufacturing setups.

4. Improved Flowability:
o The granules produced by dry granulation have improved flow properties,

which enhance the uniformity of tablet weight and content.

5. Higher Stability:
o The absence of moisture minimizes the risk of drug degradation, making it

suitable for unstable or heat-sensitive compounds.

Question 7: Describe the Methods for Preparing Soft Gelatin Capsules and

Their Importance
Answer:
Introduction:

e Soft gelatin capsules are commonly used to deliver oils, liquids, or semi-solids.

e They are ideal for poorly soluble compounds and ensure easier swallowing.

23
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Methods for Preparing Soft Gelatin Capsules:

H—hopper

gelatin sheets - = latin sheets

1. Preparation of Gelatin Solution:
o Gelatin (typically 200-300 bloom strength) is dissolved in water, and the
solution is heated to around 50-60°C.
o Plasticizers like glycerin or sorbitol are added to ensure flexibility and

smooth texture.

2. Forming the Capsule Shell:
o The gelatin solution is poured into a capsule machine that forms two
continuous gelatin ribbons.
o The ribbons are then passed through rollers to form uniform sheets of

gelatin.

3. Filling the Capsule:
o A liquid or semi-solid fill (e.g., oil-based drugs, vitamin E oil) is injected
between the two gelatin ribbons.

o The two ribbons are then sealed together, forming the capsule.

24
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4. Sealing and Cutting:

o The sealed gelatin ribbon is cut into individual capsules.

5. Drying:
o The capsules are dried to remove excess moisture, which is typically

reduced to 6-8% to prevent sticking and ensure long-term stability.

6. Polishing and Packaging:
o Capsules are polished to a smooth finish and packed in sterile conditions to

maintain quality and prevent contamination.

Importance of Soft Gelatin Capsules:

Improved Bioavailability:
o Liquid formulations in capsules dissolve faster in the digestive tract,

improving bioavailability, especially for poorly water-soluble drugs.

Exact Dosage:
o Soft gelatin capsules provide precise dosing, which is especially useful for

potent drugs.

Ease of Swallowing:
o The smooth texture makes soft capsules easier to swallow, especially for

patients with difficulty swallowing tablets.

Protection of Sensitive Drugs:

23
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o They protect sensitive compounds (like oils and vitamins) from light, air,

and moisture, ensuring stability.

e Enhanced Patient Compliance:
o Capsules are often preferred over tablets due to their ease of use and the

ability to mask unpleasant odors or tastes.

Question 8: Discuss the Application of Pre-Formulation Studies in the

Development of New Chemical Compounds
Answer:
Introduction:

e Pre-formulation studies are crucial in understanding the properties of a new drug
and ensuring its successful formulation into an effective dosage form.

e These studies help predict potential issues and optimize the formulation.

Steps in Pre-Formulation Studies:

1. Physical Property Characterization:

o Solubility Testing:
m Drug solubility in different solvents (e.g., water, alcohol) is assessed.
For oral drugs, solubility in water is a critical factor influencing
absorption.
o Polymorphism Study:
m Identifying different crystal forms of a drug. Some polymorphs may
have better solubility or stability.

o Particle Size Distribution:

26
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m The particle size affects dissolution and bioavailability. Smaller

particles generally dissolve faster, improving absorption.

2. Chemical Property Evaluation:

o Stability Testing:

m The chemical stability of the drug under various conditions
(temperature, humidity, pH) is tested. For example, some drugs may
degrade in acidic environments or at high temperatures.

o pH Sensitivity:
m Some drugs are sensitive to changes in pH. For instance, aspirin is

unstable in an acidic pH and can be degraded to salicylic acid.

3. Excipient Compatibility Testing:
o Drugs are tested for compatibility with various excipients like binders,

fillers, and stabilizers to avoid undesirable reactions.

4. Pharmacokinetic Predictions (ADME):
o Absorption:
m The permeability of the drug across the gastrointestinal tract (Gl) is
assessed.
o Metabolism:
m The role of liver enzymes and possible drug-drug interactions is
evaluated.
o Excretion:
m Determines the route of elimination (urinary, fecal) and half-life of

the drug.

5. Selection of Dosage Form:

o Based on pre-formulation results, the most suitable dosage form (tablet,

injection, etc.) is selected.

27
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Importance of Pre-Formulation Studies:

e Risk Reduction:
o ldentifying potential formulation challenges early on reduces the likelihood
of failure in later stages of development.
e Improved Drug Efficacy:
o Pre-formulation studies help in selecting the most suitable drug delivery
system, improving the overall therapeutic efficacy.
e Regulatory Approval:
o Detailed pre-formulation data (e.g., stability, solubility) are necessary for

regulatory submissions to ensure the drug is safe and effective.

Question 9: What Are the Sources of Pyrogen Contamination, and How

Can They Be Controlled in Parenterals?

Answer:
Introduction:

e Pyrogens are fever-inducing substances, typically bacterial endotoxins, that can be
dangerous if introduced into the bloodstream.
e Controlling pyrogen contamination in parenteral products is essential for patient

safety.

Sources of Pyrogen Contamination:

1. Microbial Contamination:
o Bacterial Endotoxins: Gram-negative bacteria like Escherichia coli release

endotoxins, which are the primary source of pyrogens.

28
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o Fungi and Yeasts: Fungal contamination can also contribute to pyrogen

formation, although it is less common.

2. Raw Materials:
o Excipients and Active Ingredients: Contaminated excipients, such as

gelatin or starch, may harbor pyrogens.

3. Water for Injection:
o Water used in parenteral products must be free from pyrogens.

Contaminated water can introduce endotoxins.

4. Packaging Materials:
o Pyrogen contamination can occur from non-sterile containers, stoppers, or

other packaging materials.

5. Manufacturing Process:
o Improper Sterilization: Insufficient sterilization (e.g., autoclaving) may fail
to kill bacteria or remove endotoxins.
o Aseptic Processing Failures: Non-sterile equipment or handling procedures

can introduce pyrogens during manufacturing.

Control Methods for Pyrogen Contamination:

1. Sterilization:
o Heat Sterilization: Autoclaving at 121°C for 20 minutes is effective in
destroying bacteria and removing pyrogens.

o Filtration: Using a 0.22-micron filter removes bacteria and endotoxins.
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2. Limulus Amebocyte Lysate (LAL) Test:
o This test detects endotoxins with high sensitivity, ensuring that parenteral

products are free from pyrogens.

3. Use of Pyrogen-Free Water:
o Ensuring that water for injection (WFI) is free from endotoxins by using

appropriate filtration systems.

4. Aseptic Manufacturing Practices:
o Adherence to Good Manufacturing Practices (GMP) ensures that all

manufacturing environments are sterile and contamination-free.

5. Packaging Control:
o Use of pyrogen-free packaging materials and maintaining sterile conditions

during packaging reduces the risk of contamination.

Question 10: Explain the Importance of Isotonicity in Ophthalmic

Preparations and the Methods to Achieve It
Answer:
Introduction:

e Isotonicity in ophthalmic preparations ensures comfort and safety when applied to
the eye.

e Non-isotonic solutions can cause irritation, discomfort, and damage to eye tissues.

Importance of Isotonicity in Ophthalmic Preparations:

1. Prevents Eye Irritation:
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o Non-isotonic solutions can cause burning, redness, and discomfort.

2. Maintains Cellular Integrity:
o lIsotonic solutions help maintain the osmotic balance, preventing

dehydration or overhydration of ocular cells.

3. Improves Drug Absorption:
o Isotonic solutions enhance the absorption of drugs, leading to more

effective therapeutic outcomes.

4. Ensures Patient Comfort:

o Comfortable solutions improve patient compliance with treatment.

Methods to Achieve Isotonicity:

1. Using Isotonic Agents:
o Sodium Chloride (NaCl): Most commonly used, usually at 0.9% NaCl
concentration.

o Sorbitol: Used in cases where NaCl is unsuitable.

2. Freezing Point Depression Method:
o The freezing point of the solution is measured, aiming for a value of
-0.52°C, which matches 0.9% NaCl.

3. Osmometer Testing:

o A solution with an osmolarity of 290-310 mOsm/L is considered isotonic.

3l
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4. Buffering:

o Boric acid helps maintain pH and isotonicity in ophthalmic preparations.

10 MARKS

Que 1: Discuss the Formulation Approaches for Ophthalmic Preparations

ANS:

e Ophthalmic preparations are sterile dosage forms specifically designed for
administration into the eyes.
e Their formulation requires careful consideration of physicochemical, biological,

and pharmacological factors.

1. Types of Ophthalmic Preparations

e Eye Drops: Solutions, suspensions.
e Ointments: Semi-solid bases.
e Gels: Viscous preparations for prolonged contact time.

e Inserts: Solid, controlled-release devices placed in the conjunctival sac.

2. Key Formulation Considerations

a. Sterility

32
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e Ophthalmic products must be sterile to prevent infections.
e Methods of Sterilization:

o Autoclaving: For aqueous formulations.

o Filtration: For heat-sensitive solutions.

o Gamma Radiation: For ophthalmic inserts.

b. pH and Buffering

e Normal Tear pH: 7.4.
e Ophthalmic products are adjusted to near-neutral pH to minimize irritation.
e Buffer Systems: Phosphates, acetates, or citrates.

e pH also affects drug stability (e.g., atropine stability is optimal at pH 4.5).

c. Tonicity

e The preparation should be isotonic (approximately 300 mOsm/L).
e Isotonic Agents: Sodium chloride, dextrose, boric acid.
e Effects of Deviation:

o Hypertonic solutions can cause tissue dehydration.

o Hypotonic solutions may lead to edema.

d. Viscosity

e Increased viscosity enhances drug retention time on the ocular surface.
e Viscosity-Enhancing Agents: Hydroxypropyl methylcellulose (HPMC), Carbopol,
PVA.

e Optimal viscosity: 15-25 cps for solutions.

e. Solubility and Drug Delivery Systems

1. Solubilizing Agents: Cyclodextrins, polyethylene glycol.

2. Use of Suspensions: For poorly soluble drugs like prednisolone acetate.
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3. Liposomes and Micelles: For enhanced drug delivery.

f. Preservatives

e Used to prevent microbial contamination in multi-dose containers.
e Examples:

o Benzalkonium chloride (0.01%).

o Chlorobutanol (0.5%).

e Limitations: May cause irritation or allergy in sensitive patients.

g. Packaging

e Single-Dose Containers: No preservatives needed.

e Multi-Dose Containers: Require a preservative.

3. Advanced Approaches

1. Nanotechnology: Use of nanoparticles to enhance drug penetration and targeting.

2. Ocular Inserts: Sustained-release devices like Ocusert.

Que 2: Explain In-Process and Finished Product Quality Control Tests for
Coated Tablets

ANS:

e Coated tablets undergo rigorous quality control (QC) to ensure consistency, safety,

and efficacy.
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e QC tests are performed during production (in-process) and after the final product is

prepared.

. In-Process Quality Control Tests

a. Weight Variation

e Ensures uniform weight of tablets before coating.

e Limit: 5% for tablets weighing >250 mg.
b. Thickness

e Ensures even application of coating.

e Measured using vernier calipers.
c. Hardness

e Prevents breakage during handling or transport.

e Acceptable range: 4-10 kg/cm?2.
d. Coating Uniformity

e Ensures uniform film coverage without cracks or peeling.

e Visual inspection or non-destructive testing (NIR spectroscopy).
e. Dissolution Testing (During Coating)

e Verifies drug release profile.

e Performed periodically to avoid over-coating.

2. Finished Product Quality Control Tests

a. Disintegration Test

e Evaluates the time taken for tablets to break into smaller fragments.
e Method: Use of disintegration apparatus with water or simulated gastric fluid.

e Limit: 30 minutes for film-coated tablets, 60 minutes for enteric-coated tablets.
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b. Dissolution Test

e Measures the rate of drug release.
e Apparatus: USP Dissolution Apparatus Type Il (Paddle).

e Example: A coated tablet should release 80% of the drug within 45 minutes.

c. Friability

e Determines resistance to abrasion.

e Limit: <1% weight loss after 100 revolutions in a friabilator.

d. Assay for Active Ingredient

e Confirms the presence of the labeled amount of drug.

e Analytical methods: HPLC, UV Spectrophotometry.

e. Stability Testing

e Evaluates physical, chemical, and microbial stability under various conditions.
e Storage Conditions:

o Long-term: 25°C + 2°C / 60% RH = 5%.

o Accelerated: 40°C +2°C / 75% RH + 5%.

-h

. Visual Inspection

e Ensures no defects like cracks, color variations, or bubbles in the coating.

3. Regulatory Standards
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e Compliance with pharmacopoeial standards (IP, USP, BP).

Que 3: Describe the Preparation and Quality Control Tests for Parenterals

ANS:

1. Preparation of Parenterals

a. Key Steps in Preparation

1. Formulation:
o Selection of solvents (e.g., water for injection).
o Addition of stabilizers, antioxidants, or preservatives.
2. Filtration:
o Removes particulate matter.
o Filters with pore size <0.22 ym are used.
3. Filling and Sealing:
o Conducted in aseptic conditions.
o Ampoules and vials are sealed immediately.
4. Sterilization:
o Autoclaving: For heat-stable products (121°C for 15-20 minutes).

o Dry Heat: For oily preparations.

2. Quality Control Tests

a. Sterility Testing

e Confirms the absence of microbial contamination.

e Method: Direct inoculation or membrane filtration.
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b. Pyrogen Testing

e Ensures no presence of pyrogens (e.g., endotoxins).
e Methods:
o Rabbit Test: Monitors temperature rise in rabbits.

o LAL (Limulus Amebocyte Lysate) Test: Detects endotoxins.
c. Particulate Matter Testing

e Ensures absence of visible or sub-visible particles.

e Equipment: Light obscuration particle counter.
d. Leak Test

e Verifies container integrity.

e Method: Immersion in a dye solution under vacuum.
e. Assay of Active Ingredients

e Confirms drug potency.
f. Stability Testing

e Checks product stability under various storage conditions.

Que 4: lllustrate the Rotary Die Process for Encapsulation with Diagrams

and Principles

ANS:

e The rotary die process is a widely used method for manufacturing soft gelatin
capsules.
e This technique involves forming, filling, and sealing capsules in a single, continuous

process.
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1. Principle of the Rotary Die Process

The process relies on:

e Simultaneous Rotation and Sealing: Two rotating die rolls form capsule shells and
seal them.

e Liquid Gelatin Flow: A gelatin ribbon is used to form the outer capsule shell.

e Filling Material Injection: Liquid or semi-solid fill material is injected between the
ribbons.

e Pressure and Heat Application: This ensures proper sealing and shaping of the

capsules.

2. Components of the Rotary Die Machine

Fill s thia Wedge

2

Die roll—_ £ Gelribbon

|
. Waste gelatin
Softgels \\. e

a. Gelatin Tank

e Maintains gelatin at 60-70°C to ensure a uniform ribbon flow.

b. Die Rolls
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e Two cylindrical rolls with capsule-shaped pockets.
c. Fill Material Hopper

e Holds the liquid or semi-solid drug fill material.
d. Ribbon Feed System

e Supplies gelatin ribbons to the die rolls.
e. Cooling System

e Solidifies the capsules immediately after sealing.

3. Steps in the Rotary Die Process

Step 1: Preparation of Gelatin Ribbon

e Gelatin, plasticizer (e.g., glycerin or sorbitol), and water are heated and mixed to
form a molten gelatin mass.

e The mass is cast into thin ribbons (~0.03-0.05 inches thick) and cooled.

Step 2: Filling Material Preparation

e The fill material is prepared based on the drug properties (liquid or semi-solid).

e Includes oils, suspensions, or hydrophilic materials.

Step 3: Ribbon Feeding and Encapsulation

e Gelatin ribbons are fed into the rotary die machine.
e The ribbons pass over the rotating dies, forming capsules with fill material injected
in between.

e Simultaneous cutting and sealing occur under pressure.
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Step 4: Cooling and Drying

e Capsules are cooled immediately after sealing.
e They are then dried in tumble dryers and stored in controlled conditions (20-25°C,
~40% RH).

4. Advantages of the Rotary Die Process

1. High production efficiency and uniformity.
Capable of encapsulating liquids, suspensions, and semi-solids.

Minimal drug wastage.

Eal- R

Continuous production process.

5. Quality Control Tests for Capsules Produced

a. Weight Variation

e Ensures uniformity in capsule weight.
b. Disintegration Test

e Capsules should disintegrate within 30 minutes.
c. Leakage Test

e Ensures no leakage from the sealed capsules.
d. Stability Testing

e Ensures capsule stability under storage conditions.
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Que 5: Discuss the Packaging Materials Used in Pharmaceuticals, with

Their Advantages, Limitations, and Remedies
ANS:

e Packaging plays a critical role in maintaining the safety, stability, and efficacy of
pharmaceutical products.
e Different materials are used depending on the dosage form, stability requirements,

and route of administration.

1. Types of Packaging Materials

a. Glass

= 2
U

e Types:
o Type | (Borosilicate glass): High resistance to thermal and chemical changes.
o Type Il (Treated soda lime glass): Moderate resistance.
o Type lll (Soda lime glass): Used for dry formulations.
e Advantages:
o Inert and impermeable.
o Protects against moisture and light.
e Limitations:
o Brittle and breakable.
o Can release alkali into the product.

e Remedies:
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o Use of amber-colored glass for light-sensitive products.

o Pre-treatment with sulfur dioxide to reduce alkali leaching.

b. Plastics

T
w

!
3

e Examples: Polyethylene, polypropylene, polyvinyl chloride (PVC).
e Advantages:
o Lightweight, flexible, and shatterproof.
o Resistant to chemical attack.
e Limitations:
o Permeable to gases and moisture.
o Can interact with the drug.
e Remedies:
o Use multi-layered or laminated plastics.

o Incorporate moisture and gas barrier coatings.

c. Metals
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e Examples: Aluminum and tin.
e Primarily used for aerosol containers, tubes, and blisters.
e Advantages:
o Excellent barrier to moisture, light, and gases.
e Limitations:
o Reactivity with acidic or alkaline drugs.
e Remedies:

o Apply inner linings (e.g., epoxy resins).

d. Blister Packaging (PVC/Aluminum)

e Combines plastics and metals.
e Advantages:
o Ensures unit dose protection.
o Reduces contamination risks.
e Limitations:

o High production costs.
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2. Regulatory Considerations

e Packaging must comply with pharmacopoeial standards (IP, USP, BP).
e Stability testing is essential to ensure compatibility between the product and

packaging material.

Que 6. Discuss the various processing problems in the manufacturing of

uncoated tablets and suggest remedies.

ANS:

e Uncoated tablets are simple and cost-effective solid dosage forms, but their
manufacturing process is prone to several problems that can affect quality,
stability, and production efficiency.

e Below is a detailed discussion of these problems and their solutions.

Key Processing Problems and Their Remedies

1. Capping and Lamination
o Description:
Capping occurs when the top or bottom layer of a tablet separates during
ejection, while lamination refers to tablet splitting into layers.
o Causes:
m Excessive air entrapment in the granules.
m Over-drying of granules.
m Insufficient binder concentration.
o Remedies:
m Optimize compression force.
m Use a de-aeration step during granulation.

m Adjust binder levels in the formulation.
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2. Weight Variation
o Description:
Tablets exhibit inconsistent weights due to uneven flow of granules into the
die cavity.
o Causes:
m Poor flowability of granules.
m Irregular granule size distribution.
o Remedies:
m Ensure uniform particle size by proper milling.

m Use flow promoters like magnesium stearate or talc.

3. Picking and Sticking
o Description:
The material adheres to punch faces or die walls, affecting the tablet
surface.
o Causes:
m High moisture content in granules.
m Insufficient lubrication.
o Remedies:
m Incorporate anti-adherent agents (e.g., talc, starch).

m Ensure proper drying of granules before compression.

4. Chipping
o Description:
Tablet edges break off during handling or ejection.

o Causes:
m Poor tablet hardness.
m High ejection speed.

o Remedies:
m Increase binder concentration.

m Reduce ejection speed during production.
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5. Friability
o Description:
Tablets crumble or break during handling or transportation.

o Causes:
m Low compression force.
m Inadequate binder in the formulation.

o Remedies:
m Optimize compression settings.

m Add binders like povidone or hydroxypropyl methylcellulose (HPMC).

6. Mottling
o Description:
Uneven color distribution on tablet surfaces.

o Causes:

m Improper mixing of colorants.

m Migration of dyes during drying.
o Remedies:

m Use lake pigments instead of dyes.

m Increase blending time during granulation.

Conclusion

e By addressing these processing problems through systematic formulation
adjustments and process optimization, manufacturers can ensure the production of
high-quality uncoated tablets.

Que 7. Explain the formulation approaches and evaluation parameters for

pharmaceutical aerosols.
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e Pharmaceutical aerosols are pressurized systems that release active
pharmaceutical ingredients (APIs) as a fine mist, foam, or spray.
e Their unique formulation and evaluation make them suitable for respiratory,

topical, or systemic drug delivery.

Formulation Approaches

1. Key Components of Aerosol Formulation

o Active Ingredient: The therapeutic agent (e.g., bronchodilators like
salbutamol).

o Propellants: Provide pressure and expel the formulation as a spray (e.g.,
chlorofluorocarbons (CFCs), hydrocarbons, or hydrofluoroalkanes (HFAs)).

o Solvents: Dissolve or suspend the drug (e.g., ethanol, isopropanol).

o Surfactants: Stabilize emulsions or suspensions (e.g., polysorbates).

o Antioxidants: Prevent oxidation of active ingredients (e.g., butylated

hydroxytoluene).

2. Types of Aerosol Systems
o Solution Aerosols: Drug dissolved in a propellant or a solvent.
o Suspension Aerosols: Drug particles dispersed in a propellant.

o Emulsion Aerosols: Drug formulation forms a foam upon activation.

Evaluation Parameters

Parameter Purpose Methodology
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Ensures effective drug
deposition in the target

area (e.g., lungs).

Checks uniform delivery of

doses per actuation.

Ensures the container has

sufficient internal pressure.

Verifies the integrity of the

aerosol container.

Ensures consistent dosing

per actuation.

Ensures the safety of

aerosol storage and use.

Cascade impactors or laser

diffraction.

Analyze dose weight or

volume consistency.

Use pressure gauges.

Submerge in water and

check for air bubbles.

Weigh the dose delivered

across multiple actuations.

Test ignition under

controlled conditions.

Effective formulation and rigorous evaluation ensure the safety, efficacy, and reliability of

pharmaceutical aerosols.

Que 8. Describe the steps involved in the manufacturing of hard gelatin

capsules and their quality control tests.

ANS:
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e Hard gelatin capsules are widely used for delivering powders, granules, or pellets.
e They consist of two main parts: the CAP and the BODY.

Steps in Manufacturing

Drying

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ—~ {0
ol MI
g N \ Strlppmg

Cutting
Jolnmg

Dipping

1. Preparation of Gelatin Solution:
o Mix gelatin, water, and plasticizers like glycerin.

o Heat the solution to remove air bubbles and add colorants or opacifiers.

2. Dipping:
o Stainless steel pins are dipped into the gelatin solution to form the capsule
shell.
3. Drying:

o Rotate and dry the coated pins in controlled humidity chambers.

4. Stripping and Trimming:
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o Remove dried capsules from pins and trim to size.

5. Filling:
o Capsules are filled with formulations (powders, granules, or pellets) using

filling machines.

6. Sealing and Polishing:
o Capsules are sealed (e.g., banding technique) and polished for a smooth

finish.

Quality Control Tests

Test

Weight Variation Test

Disintegration Test

Purpose

Ensures uniform capsule

weight.

Determines capsule

Method

Weigh individual capsules

and compare to standard.

Use a USP disintegration

breakdown time. tester in water.

Dissolution Test

Measures drug release rate. Use a dissolution apparatus.

Moisture Content Test Prevents capsule brittleness Use a Karl Fischer titrator.

or softening.

Conclusion
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e Hard gelatin capsules offer flexibility, ease of manufacturing, and excellent patient

compliance when manufactured and evaluated correctly.

Que 9. lllustrate the process of pelletization, its equipment, and the

parameters affecting the process.

ANS:

e Pelletization is a pharmaceutical manufacturing process used to produce small,
spherical granules (pellets) that provide controlled drug release, reduce dose

dumping, and improve patient compliance.

Spraying Raolling Dryingf Solidifying Pellet
A

0o 6

Fur MY > - |
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’ > > ’ st
Powder Binderdroplets  Liquid bridge Solid bridge

Steps in the Pelletization Process

1. Drug and Excipient Preparation

o The active pharmaceutical ingredient (API) is blended with excipients (e.g.,

binders, fillers).

o Common binders: Polyvinylpyrrolidone (PVP), hydroxypropyl methylcellulose
(HPMC).

2. Agglomeration
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o The powder blend is moistened with a liquid binder to form wet masses or

nuclei.

3. Pellet Growth
o The wet mass undergoes rolling, layering, or extrusion to form spherical

pellets.

4. Drying
o Pellets are dried using fluid bed dryers or tray dryers to achieve optimal
moisture content.
5. Screening and Classification

o Pellets are sieved to obtain uniform size for consistency in drug release.

Equipment Used in Pelletization

1. Extruders
o Function: Convert wet mass into cylindrical extrudates.
o Types: Axial extruders, radial extruders, dome extruders.
2. Spheronizers
o Function: Convert extrudates into spherical pellets by rotating at high
speed.
o Key Component: A friction plate to achieve round shape.
3. Fluid Bed Processor
o Function: Dry and coat pellets for uniform drug release.
4. Rotary Granulators

o Function: Produce pellets through continuous rolling motion.

Parameters Affecting Pelletization
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Parameter Effect

Binder Type and Concentration Determines pellet size, shape, and
strength.

Moisture Content Excess moisture causes agglomeration; low

moisture leads to powdery pellets.

Rotation Speed High speed enhances sphericity but may

cause breakage.

Drying Temperature Overheating can cause cracks; low

temperature prolongs drying.

Conclusion

e Pelletization provides advantages like uniform drug release and ease of capsule
filling.
e Proper equipment selection and parameter control are crucial for optimal pellet

formation.

Que 10 . Explain the evaluation of ophthalmic preparations as per

pharmacopoeial standards.

ANS:

e Ophthalmic preparations are sterile formulations used for application to the eyes.
e These include solutions, suspensions, and ointments.
e Their evaluation is critical to ensure safety, efficacy, and compliance with

pharmacopoeial standards.
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Evaluation Parameters

1. Sterility Testing
o Purpose: Ensure the absence of microbial contamination.
o Method:
m Use direct inoculation or membrane filtration methods.
m Incubate in fluid thioglycollate medium (anaerobic) and

soybean-casein digest medium (aerobic).

2. Clarity and Particulate Matter
o Purpose: Ensure no visible particles in solutions or suspensions.
o Method:
m Use a visual inspection against a black and white background.

m Employ electronic particle counters for quantitative measurement.

3. pH Testing
o Purpose: Ensure compatibility with the eye's natural pH (7.0-7.4).

o Method: Use a calibrated pH meter to check pH levels.

4. lIsotonicity
o Purpose: Prevent irritation by matching osmotic pressure to tears (-0.9%
NaCl equivalent).
o Method:
m Use osmometry or equivalent NaCl calculation.

m  Adjust tonicity using agents like sodium chloride or dextrose.

5. Viscosity Testing

o Purpose: Ensure proper retention time in the eye for therapeutic efficacy.
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o Method: Use a viscometer (e.g., Brookfield viscometer).

6. Drug Content Uniformity
o Purpose: Ensure consistent drug concentration across batches.

o Method: Perform UV spectroscopy or HPLC analysis.

7. Stability Testing
o Purpose: Determine the product’s shelf life under various conditions.
o Method:
m Accelerated stability testing (40°C + 2°C and 75% + 5% RH).
m Long-term stability testing as per ICH guidelines.

8. Drop Size Measurement
o Purpose: Ensure consistent dose delivery per drop.

o Method: Use a calibrated pipette to measure droplet volume.

Example Table: Key Ophthalmic Standards

Parameter Pharmacopoeial Limit
pH 6.0-8.0

Viscosity 5-100 centipoise
Particulate Matter <50 particles/ml >10 pm
Sterility No microbial growth
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Conclusion

e Thorough evaluation of ophthalmic preparations ensures safety and effectiveness,
minimizing risks like irritation or infection.

e Pharmacopoeial standards provide a benchmark for quality assurance.
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