
 

 







 

 

Question 6: Where you search literature  from? 
 

Sr.No. WEB SITES PURPOSE 
1 vidal.fr Composition of innovators 
2 luhs.com Image and information of innovator 
3 tsrlinc.com/search3.cfm BCS classification 
4 drugs.com Information of drug 
5 rxlist.com Innovator and its information 
6 Drugbank---homepage  
7 Dissolution.com(By-law) Send mail for disso problems 
8 Drugsearcher.com  
9 Answers.com Answer 
10 Google.com  
11 Orange book  
12 Fda.gov/cder/ogd/  
13 Cder---freedom of information--- 

index---cder---search 
 

14 Sengpielaudio.com/convForce.htm Conversion of units 
15 Emc.medicines.org.uk/ Europe Innovator Information 
16 DailyMed US Innovator Information 

 PATENT SITES 
1 USPTO-Homepage-Patent search 

1)Issued patent---QS 
2)Published patent---Q.S 

US Patents 

2 Europian Patent homepage 
espacenet Homepage 

EU Patents 

 OTHER PATENT SITES  
1 Pat2pdf Full Patent Pdf 
2 Patentlens  
3 Patentstorm  
4 WIPO  

 BOOK REFERENCES  
1 Merck Index  
2 Martindale  
3 PDR (Physician Desk reference)  
4 Medicine Compendium  
5 Therapeutic Drugs  
6 Handbook Of Excipients  
7 Florey  

 PHARMACOPOEIAS   
1 USP, EP, BP, IP,JP,  
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Question 13: What is Dissolution? 

Dissolution rate may be defined as amount of drug substance that goes in the solution per unit 

time under standard conditions of liquid/solid interface, temperature and solvent composition. It 

can be considered as a specific type of certain heterogeneous reaction in which a mass transfer 

results as a net effect between escape and deposition of solute molecules at a solid surface. 

IMPORTANCE (Need of dissolution) 

1. Results from in-vitro dissolution rate experiments can be used to explain the observed 

differences in in-vivo availability. 

2. Dissolution testing provides the means to evaluate critical parameters such as adequate 

bioavailability and provides information necessary to formulator in development of more 

efficacious and therapeutically optimal dosage forms. 

3. Most sensitive and reliable predictors of in-vivo availability. 

4. Dissolution analysis of pharmaceutical dosage forms has emerged as single most important 

test that will ensure quality of product. 

5. It can ensure bioavailability of product between batches that meet dissolution criteria. 

6. Ensure batch-to-batch quality equivalence both in-vitro and in-vivo, but also to screen 

formulations during product development to arrive at optimally effective products. 

7. Physicochemical properties of model can be understood needed to mimic in-vivo environment. 

8. Such models can be used to screen potential drug and their associated formulations for 

dissolution and absorption characteristics. 

9. Serve as quality control procedures, once the form of drug and its formulation have been 

finalized. 

An IR drug product is considered rapidly dissolving when a mean of 85 percent or more of the 

labeled amount of the drug substance dissolves within 30 minutes, using United States 

Pharmacopeia (USP) Apparatus 1 at 100 rpm or Apparatus 2 at 50 rpm (or at 75 rpm when 

appropriately justified   in a volume of 500 mL or less (or 900 mL when appropriately justified) 

in each of the following media: (1) 0.1 N HCl or Simulated Gastric Fluid USP without enzymes; 

(2) a pH 4.5 buffer; and (3) a pH 6.8 buffer or Simulated Intestinal Fluid USP without enzymes. 

An IR product is considered very rapidly dissolving when a mean of 85 percent or more of the 

labeled amount of the drug substance dissolves within 15 minutes, using the above mentioned 

conditions. 
 







 

 

C. Dissolution 

An IR drug product is considered rapidly dissolving when a mean of 85 percent or more 

of the labeled amount of the drug substance dissolves within 30 minutes, using United 

States Pharmacopeia (USP) Apparatus 1 at 100 rpm or Apparatus 2 at 50 rpm (or at 75 

rpm when appropriately justified in a volume of 500 mL or less (or 900 mL when 

appropriately justified) in each of the following media: (1) 0.1 N HCl or Simulated 

Gastric Fluid USP without enzymes; (2) a pH 4.5 buffer; and (3) a pH 6.8 buffer or 

Simulated Intestinal Fluid USP without enzymes. An IR product is considered very 

rapidly dissolving when a mean of 85 percent or more of the labeled amount of the drug 

substance dissolves within 15 minutes, using the above mentioned conditions. 

 
Question 16: What are Different  types of dissolution apparatus? 

 

DISSOLUTION  APPARATUS AND DETAIL  AS PER USP. 

APPARATUS NAME  DRUG PRODUCT 

Apparatus I  Rotating basket Tablets 

Apparatus II  Paddle 
Tablets. capsules modified 

drug products 

Apparatus III  Reciprocating cylinder Extended-release drug products. 

Apparatus IV  Flow cell 
Drug products containing low-water- 

soluble drug 

 
Question 17: What is Discriminatory dissolution media and how you develop it? 

 
A. Discrimination, in the dissolution world, is having a dissolution test which will show a 

difference between one formulation and another. Basically, that you will be able to discriminate 

between a drug that passes and one that fails. 

Discriminatory dissolution Media is which are sufficiently sensitive to highlight differences 

between innovator and test products. 

Failure of dissolution can be due to a lot of factors (stability issues, poor formulation). A 

discriminatory test ideally should be able to show which samples are not working properly, so 

that they are not released to the public and may cause health concerns. 



 

 

A discriminatory media is one part of a discriminatory dissolution test. The media should be 

able to meet sink condition (dissolve 3+ times the amount of drug), be a biologically relevant pH, 

contain as little surfactants or other solubilizers as needed. To determine a good media, typically 

it is best to study several different pH media, determine a couple which best dissolve your drug. 

If you haven't met sink, test the good media from your first experiment and try each with varying 

concentrations of surfactant until you get the lowest amount of surfactant needed to reach sink. 

You can verify the media by trying various formulations of the drug in the media if you wish, 

and see if  it is able to discriminate the difference between multiple formulations (such as 

different coating levels, compression, etc.). 

 
We can use the following modifications in the development of discriminatory dissolution 

testing: 

1. Low rpm  of the apparatus. (e.g. 25 rpm for  paddle or 50 rpm for  basket) 

2. Decreased volume of the dissolution media (500 ml) 

3. Modified pH (0.01 N in place of 0.1N HCL)  

4. Use of other Medias (e.g. dissolution in the mixture of IPA - water &  use of 

Surfactants) 

 
Question 18: What are Modified  Release Dosage Forms? 

Most conventional (immediate release) oral drug products, such as tablets and capsules, are 

formulated to release the active drug immediately after oral administration. In the formulation of 

conventional drug products, no deliberate effort is made to modify the drug release rate. 

Immediate-release products generally result in relatively rapid drug absorption and onset of 

accompanying pharmacodynamic effects. In the case of conventional oral products containing 

prodrugs, the pharmacodynamic activity may be slow due to conversion to the active drug by 

hepatic or intestinal metabolism or by chemical hydrolysis. Alternatively, conventional oral 

products containing poorly soluble (lipophilic drugs), drug absorption may be gradual due to 

slow dissolution in or selective absorption across the GI tract, also resulting in a delayed onset 

time. 

The pattern of drug release from modified-release (MR) dosage forms is deliberately changed 

from that of a conventional (immediate-release) dosage formulation to achieve a desired 
 



 

 

therapeutic objective or better patient compliance. Types of MR drug products include delayed 

release (eg, enteric coated), extended release (ER), and orally disintegrating tablets (ODT). 

The term modified-release drug product is used to describe products that alter the timing and/or 

the rate of release of the drug substance. A modified-release dosage form is a formulation in 

which the drug-release characteristics of time course and/or location are chosen to accomplish 

therapeutic or convenience objectives not offered by conventional dosage forms such as 

solutions, ointments, or promptly dissolving dosage forms. Several types of modified-release 

oral drug products are recognized: 

1. Extended-release drug products. A dosage form that allows at least a twofold reduction 

in dosage frequency as compared to that drug presented as an immediate-release 

(conventional) dosage form. Examples of extended-release dosage forms include 

controlled-release, sustained-release, and long-acting drug products. 

2. Delayed-release drug products. A dosage form that releases a discrete portion or 

portions of drug at a time other than promptly after administration. An initial portion may 

be released promptly after administration. Enteric-coated dosage forms are common 

delayed-release products (eg, enteric-coated aspririn and other NSAID products). 

3. Targeted-release drug products. A dosage form that releases drug at or near the 

intended physiologic site of action. Targeted-release dosage forms may have either 

immediate- or extended-release characteristics. 

4. Orally disintegrating tablets (ODT). ODT have been developed to disintegrate rapidly 

in the saliva after oral administration. ODT may be used without the addition of water. 

The drug is dispersed in saliva and swallowed with little or no water. 

The term controlled-release drug product was previously used to describe various types of oral 

extended-release-rate dosage forms, including sustained-release, sustained-action, prolonged- 

action, long-action, slow-release, and programmed drug delivery. Other terms, such as ER, SR, 

XL, XR, and CD, are also used to indicate an extended-release drug product. Retarded release is 

an older term for a slow release drug product. 
 
 
 
 
 
 
 
 



 

 

Question 19: Different  types of granulation? 

Wet granulation 

In wet granulation, granules are formed by the addition of a granulation liquid onto a powder bed 

which is under the influence of an impeller (in a high-shear granulator), screws (in a twin screw 

granulator) or air (in a fluidized bed granulator). The agitation resulting in the system along with 

the wetting of the components within the formulation results in the aggregation of the primary 

powder particles to produce wet granules. The granulation liquid (fluid) contains a solvent or 

carrier material which must be volatile so that it can be removed by drying, and depending on the 

intended application, be non-toxic. Typical liquids include water, ethanol and isopropanol either 

alone or in combination. The liquid solution can be either aqueous based or solvent-based. 

Aqueous solutions have the advantage of being safer to deal with than other solvents. 

Water mixed into the powders can form bonds between powder particles that are strong enough 

to lock them together. However, once the water dries, the powders may fall apart. Therefore, 

water may not be strong enough to create and hold a bond. In such instances, a liquid solution 

that includes a binder (pharmaceutical glue) is required. Povidone, which is a polyvinyl 

pyrrolidone (PVP), is one of the most commonly used pharmaceutical binders. PVP is dissolved 

in water or solvent and added to the process. When PVP and a solvent/water are mixed with 

powders, PVP forms a bond with the powders during the process, and the solvent/water 

evaporates (dries). Once the solvent/water has been dried and the powders have formed a more 

densely held mass, then the granulation is milled. This process results in the formation of 

granules. 

The process can be very simple or very complex depending on the characteristics of the powders, 

the final objective of tablet making, and the equipment that is available. In the traditional wet 

granulation method the wet mass is forced through a sieve to produce wet granules which are 

subsequently dried. 

Wet granulation is traditionally a batch process in the pharmaceutical production; however, the 

batch type wet granulations are foreseen to be replaced more and more by continuous wet 

granulation in the pharmaceutical industry in the future. The shift from batch to continuous 

technologies has been recommended by the Food and Drug Administration. This continuous wet 

granulation technology can be carried out on a twin-screw extruder into which solid materials 
 



 

 

and water can be fed at various parts. In the extruder the materials are mixed and granulated due 

to the intermesh of the screws, especially at the kneading elements. 

Dry granulation 
 

The dry granulation process is used to form granules without a liquid solution because the 

product granulated may be sensitive to moisture and heat. Forming granules without moisture 

requires compacting and densifying the powders. In this process the primary powder particles are 

aggregated under high pressure. A swaying granulator or a roll compactor can be used for the dry 

granulation. 

Dry granulation can be conducted under two processes; either a large tablet (slug) is produced in 

a heavy duty tableting press or the powder is squeezed between two counter-rotating rollers to 

produce a continuous sheet or ribbon of material. 

When a tablet press is used for dry granulation, the powders may not possess enough natural 

flow to feed the product uniformly into the die cavity, resulting in varying density. The roller 

compactor (granulator-compactor) uses an auger-feed system that will  consistently deliver 

powder uniformly between two pressure rollers. The powders are compacted into a ribbon or 

small pellets between these rollers and milled through a low-shear mill. When the product is 

compacted properly, then it can be passed through a mill  and final blend before tablet 

compression. 

Typical roller compaction processes consist of the following steps: convey powdered material to 

the compaction area, normally with a screw feeder, compact powder between two counter- 

rotating rolls with applied forces, mill resulting compact to desired particle size distribution. 

Roller compacted particle are typically dense, with sharp-edged profiles. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 

 

Question 22: Stages of Compression? 

Principle of Tablet Compression Machine: 

In the tablet compression machine main principle is compressing of the upper and lower punch 

in a die hole, the hydraulic pressure plays a key role. This pressure is transmitted unreduced 

through the static fluid. Any externally applied pressure is transmitted via static fluid to all the 

direction in same proportion. It also makes it possible to multiply the force as needed. If we 

increase the hydraulic pressure more compressing force on tablet then it becomes harder. 

Different  Stages of Tablet Compression Process: 

Tablet compression process is divided into four distinct stage. These stage including filling,  

metering, compressing and ejection. 

Tablet compressing stage 

Filling Formulation  is overfilled at the compressing station 

Metering Overfill is removed 

Compression Tablet is formed by pressure of punches within die 

Ejection Tablet is ejected from die 
 
 
 
 



 

 

1. Filling: The filling stage of tablet compression process involves transfer of raw materials 

into position for tablet compression. These raw materials have undergone prior processing by 

wet granulation, dry granulation (roller compaction), sizing or other process. The final 

formulation is then blended to yield a homogeneous blend. The blend then flows to the 

compressing machine punch-die cavity. The punch die cavity is composed of punch die and 

lower punch. The position of lower punch within the die determines the volume of the punch-die 

cavity. This volume must be appropriately sized for the weight of granulation to be compressed 

into tablets. The granulation is overfilled on the die table (turret) to ensure complete filling of the 

punch-die cavity volume. 

2. Metering: The metering stage of the tablet compressing process involves removal of excess 

granulation from the compressing machine. This stage enables the exact weight (volume) of 

granulation to be compressed into tablets. The exact weight of granulation is controlled by the 

height of the lower punch in the die. The height of the lower punch is controlled by the metering 

cam (also called the dosage cam). The lower punch is raised to the appropriate level in the die to 

provide the exact weight of granulation in the punch-die cavity. The excess granulation is 

scraped from the surface of the die table. The metering stage is similar to the method used to 

measure flour when baking a cake. A measuring cup is first over-filled with flour; then a knife is 

used to scrape off the excess. The exact amount of flour is then left in the measuring cup. 

 
3. Compression: The compression stage of the tablet compressing process forms the tablet. This 

stage involves bringing together the upper and lower punches under pressure within the die to 

form the tablet. As the punches enter the compressing stage, the upper and lower punches move 

between two large wheels called pressure rolls. These pressure rolls push the punches together to 

form the tablet. The distance between the upper and lower punches determines the thickness and 

the hardness of the tablet. When the punches are close together, a thin and hard tablet is created. 

When the punches are farther apart, the tablet made is softer and thicker. The proper balance of 

thickness and hardness determines the optimum roll distance for any specific product. These 

adjustments are made while keeping the tablet weight constant. 
 
 
 
 
 
 





















 

 

of the setting. Care must be taken to ensure that the pressure rolls and cams are in very good 

condition. 

Tooling condition: The punch working length should be taken in consideration. Working length 

is an important factor in how punches affect tablet weight. New tools are made to a tolerance of 

one-thousandth of an inch , the length of each punch is correct and identical. 

Powder flow and feed-rates: Various defects are related to powder flow and feed-rates stem, 

therefore powder flow and feed-rates should be taken in account while manufacturing of tablets. 

PROBLEMS AND REMEDIES  FOR TABLET COATING  

BLISTERING  

It is local detachment of film from the substrate forming blister. Reason: Entrapment of gases in 

or underneath the film due to overheating either during spraying or at the end of the coating run. 

Cause 

1. Effect of temperature on the strength, elasticity and adhesion of the film. 

Remedy 

1.  Use mild drying condition. 

CRATERING  

It is defect of film coating whereby volcanic-like craters appears exposing the tablet surface. The 

coating solution penetrates the surface of the tablet, often at the crown where the surface is more 

porous, causing localized disintegration of the core and disruption of the coating. 

Causes 

1. Inefficient drying. 

2. Higher rate of application of coating solution. 

Remedies 

1. Use efficient and optimum drying conditions. 

2. Increase viscosity of coating solution to decrease spray application rate. 

PICKING  

It is defect where isolated areas of film are pulled away from the surface when the tablet sticks 

together and then parts. 

Reason: Conditions similar to cratering that produces an overly wet tablet bed where adjacent 

tablets can stick together and then break apart. 
 
 
 



 

 

Cause  

1. Inefficient drying. 

2. Higher rate of application of coating solution. 

Remedy 

1. Use optimum and efficient drying conditions or increase the inlet air temperature. 

2. Decrease the rater of application of coating solution by increasing viscosity of coating 

solution. 

PITTING It is defect whereby pits occur in the surface of a tablet core without any visible 

disruption of the film coating. Reason: Temperature of the tablet core is greater than the melting 

point of the materials used in the tablet formulation. 

Cause 

1. Inappropriate drying (inlet air ) temperature. 

Remedy 

1. Dispensing with preheating procedures at the initiation of coating and modifying the 

drying (inlet air) temperature such that the temperature of the tablet core is not greater 

than the melting point of the batch of additives used. 

BLOOMING  

It is defect where coating becomes dull immediately or after prolonged storage at high 

temperatures. Reason: It is due to collection on the surface of low molecular weight ingredients 

included in the coating formulation. In most circumstances the ingredient will  be plasticizer. 

Cause 

1. High concentration and low molecular weight of plasticizer. 

Remedy 

1. Decrease plasticizer concentration and increase molecular weight of plasticizer. 

BLUSHING  

It is defect best described as whitish specks or haziness in the film. Reason: It is thought to be 

due to precipitated polymer exacerbated by the use of high coating temperature at or above the 

thermal gelation temperature of the polymers. 

Causes 

1. High coating temperature. 
 
 
 



 

 

2. Use of sorbitol in formulation which causes largest fall in the thermal gelation 

temperature of the Hydroxy Propyl Cellulose, Hydroxy Propyl Methyl Cellulose, 

Methyl Cellulose and Cellulose ethers. 

Remedies 

1. Decrease the drying air temperature. 

2. Avoid use of sorbitol with Hydroxy Propyl Cellulose, Hydroxy Propyl Methyl 

Cellulose, Methyl Cellulose and Cellulose ethers. 

Colour variation 

A defect which involves variation in color of the film. Reason: Alteration of the frequency and 

duration of appearance of tablets in the spray zone or the size/shape of the spray zone. 

Cause 

1.  Improper mixing, uneven spray pattern, insufficient coating, migration of soluble 

dyes-plasticizers and other additives during drying. 

Remedy 

1. Go for geometric mixing, reformulation with different plasticizers and additives or use 

mild drying conditions. 

 
INFILLING  

It is defect that renders the intagliations indistinctness. Reason: Inability of foam, formed by air 

spraying of a polymer solution, to break. The foam droplets on the surface of the tablet 

breakdown readily due to attrition but the intagliations form a protected area allowing the foam 

to accumulate and settle. Once the foam has accumulated to a level approaching the outer 

contour of the tablet surface, normal attrition can occur allowing the structure to be covered with 

a continuous film. 

Cause 

1. Bubble or foam formation because of air spraying of a polymer solution. 

Remedy 

1.  Add alcohol or use spray nozzle capable of finer atomization. 

ORANGE PEEL/ROUGHNESS 

It is surface defect resulting in the film being rough and nonglossy. Appearance is similar to that 

of an orange. Reason: Inadequate spreading of the coating solution before drying. 
 









 

 

Modified release products usually have a higher than normal amount of the drug within them and 

therefore if  they are crushed, the whole dose will  be released very quickly and could be 

dangerous. Modified release products should never be crushed or modified before being taken. 

 
Question 26: What do you mean by drug product specifications? 

A specification is defined as a list of tests, references to analytical procedures, and appropriate 

acceptance criteria, which are numerical limits, ranges, or other criteria for the tests described. It 

establishes the set of criteria to which a drug substance or drug product should conform to be 

considered acceptable for its intended use. "Conformance to specifications" means that the drug 

substance and / or drug product, when tested according to the listed analytical procedures, will 

meet the listed acceptance criteria. Specifications are critical quality standards that are proposed 

and justified by the manufacturer and approved by regulatory authorities as conditions of 

approval. Specifications are one part of a total control strategy for the drug substance and drug 

product designed to ensure product quality and consistency. Other parts of this strategy include 

thorough product characterization during development, upon which specifications are based, and 

adherence to Good Manufacturing Practices; e.g., suitable facilities, a validated manufacturing 

process, validated test procedure, raw material testing, in-process testing, stability testing, etc. 

Specifications are chosen to confirm the quality of the drug substance and drug product rather 

than to establish full  characterization, and should focus on those characteristics found to be 

useful in ensuring the safety and efficacy of the drug substance and drug product. 

Release vs. shelf-life acceptance criteria  

The concept of different acceptance criteria for release vs. shelf-life specifications applies to 

drug products only; it pertains to the establishment of more restrictive criteria for the release of a 

drug product than are applied to the shelf-life. Examples where this may be applicable include 

assay and impurity (degradation product) levels. In Japan and the United States, this concept may 

only be applicable to in-house criteria, and not to the regulatory release criteria. Thus, in these 

regions, the regulatory acceptance criteria are the same from release throughout shelf-life; 

however, an applicant may choose to have tighter in-house limits at the time of release to provide 

increased assurance to the applicant that the product will remain within the regulatory acceptance 

criterion throughout its shelf-life. In the European Union there is a regulatory requirement for 

distinct specifications for release and for shelf-life where different. 
 



 

 

In -process tests In-process tests, 

Tests which may be performed during the manufacture of either the drug substance or drug 

product, rather than as part of the formal battery of tests which are conducted prior to release. In- 

process tests which are only used for the purpose of adjusting process parameters within an 

operating range, e.g., hardness and friability of tablet cores which will be coated and individual 

tablet weights, are not included in the specification. Certain tests conducted during the 

manufacturing process, where the acceptance criterion is identical to or tighter than the release 

requirement, (e.g., pH of a solution) may be sufficient to satisfy specification requirements when 

the test is included in the specification. However, this approach should be validated to show that 

test results or product performance characteristics do not change from the in-process stage to 

finished product. 

 
Question 27: What are the ICH  Q guidelines? 

[1] ICH Q1A (R2) - stability testing of new drug substances and products. 

[2] ICHQ1B-stability testing: photo stability testing of new drug substances and products. 

[3] ICH Q1C- stability testing for new dosage forms. 

[4] ICH Q1D- bracketing and matrixing design for stability testing of new drug substances and 

products. [5] ICH Q1E- evaluation of stability data. 

[6] ICH Q2 (R1)-validation of analytical procedures: text and methodology. 

[7] ICHQ3A (R2)-impurities in new drug substances. 

[8] ICHQ3B (R2)-impurities in new drug products. 

[9] ICHQ3C (R5)-impurities: guidelines for residual solvents. 

[10] ICHQ3D-guidelines for elemental impurities. 

[11] ICHQ4B-pharmacopeias 

[12] ICHQ5A (R1)-viral safety evaluation of biotechnology products derived from cell lines of 

human or animal origin. 

[13] ICHQ5b- analysis  of the expression construct in cells used for production of R-DNA 

derived protein products. 

[14] ICHQ5C-stability testing of biotechnological/biological products. 

[15] ICHQ5D- derivation and characterization of cell subtracts used for production of 

biotechnological/biological products. 
 



 

 

[16] ICHQ5E-comparability of biotechnological/biological products subject to changes in their 

manufacturing process. 

[17] ICHQ6A-specifications: test procedure and acceptance criteria for new drug substances and 

new drug products: chemical substances. 

[18] ICHQ6B-specification: test procedures and acceptance criteria for 

biotechnological/biological products. 

[19] ICHQ7-good manufacturing practice guide for active pharmaceutical ingredients. 

[20] ICHQ8 (R2)-pharmaceutical development 

[21] ICHQ9-quality risk management 

[22] ICHQ10-pharmaceutical quality system 

[23] ICHQ11-development and manufacture of drug substances (chemical entities and bio 

technological/biological entities.). 

[24] ICHQ12-technical and regulatory considerations for pharmaceutical product life cycle 

management. [25] ICHQ13-continous manufacturing of drug substances and drug products. 

[26] ICHQ14- analytical procedure development 

Note: Refer each guidelines for  detailed understanding 
 
 

Question 28: What are the stability  requirements for  drug product submission? 

For the general case, the recommended long-term and accelerated storage conditions for Climatic 

Zones III  and IV are shown below 

Study storage condition minimum time period covered by data at submission: 

*  Long-term 300C ± 20C / 65% RH ± 5% RH 12 Months. 

*  Accelerated 400C ± 20C / 75% RH ± 5% RH 6 Months. 

No intermediate storage condition for stability studies is recommended for Climatic Zone III  and 

IV. Therefore, the intermediate storage condition is not relevant, when the principle of test 

period or shelf life extrapolation described in Q1E are applied. 

Aqueous based drug products packaged in semi-permeable containers: 

Aqueous based drug products packaged in semi-permeable containers, the recommended long 

term and accelerated storage conditions for Climatic Zone III and IV  are given below 

*  Long-term 300C ± 20C / 35% RH ± 5% RH 12 Months. 

*  Accelerated 400C ± 20C / not more than 25% RH ± 5% RH 6 Months. 
 





















 

 

Question 39: What do you understand by BE studies? 

Bioequivalence is a term in pharmacokinetics used to assess the expected in vivo biological 

equivalence of two proprietary preparations of a drug. If  two products are said to be 

bioequivalent it means that they would be expected to be, for all intents and purposes, the same. 

Birkett (2003) defined bioequivalence by stating that, "two pharmaceutical products are 

bioequivalent if  they are pharmaceutically equivalent and their bioavailabilities (rate and extent 

of availability) after administration in the same molar dose are similar to such a degree that their 

effects, with respect to both efficacy and safety, can be expected to be essentially the same. 

Pharmaceutical equivalence implies the same amount of the same active substance(s), in the 

same dosage form, for the same route of administration and meeting the same or comparable 

standards. 

For The World Health Organization (WHO) "two pharmaceutical products are bioequivalent if 

they are pharmaceutically equivalent or pharmaceutical alternatives, and their bioavailabilities, in 

terms of rate (Cmax and tmax) and extent of absorption (area under the curve), after 

administration of the same molar dose under the same conditions, are similar to such a degree 

that their effects can be expected to be essentially the same" . 

The United States Food and Drug Administration (FDA) has defined bioequivalence as, "the 

absence of a significant difference in the rate and extent to which the active ingredient or active 

moiety in pharmaceutical equivalents or pharmaceutical alternatives becomes available at the site 

of drug action when administered at the same molar dose under similar conditions in an 

appropriately designed study." 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 

 

 

Question 40: What are the critical Process Parameters for  Tablet Manufacturing? 
 

Unit  operation Process parameter Quality  attributes 

Mixing  1. Order of addition 

2. Mixer load level 

3. Impeller speed and time 

4. Chopper speed and time 

5. Chopper ON/OFF Pattern 

6. Mixing time 

Particle size distribution 

Bulk/tapped density 

Moisture content 

Flow properties 

Milling  1. Impact/cutting/screening mills 

direction. 

2. Speed of mill  

3. Screen size 

4. Feeding rate 

Particle size 

Particle shape 

Flow properties 

Polymorphic form 

Wet 

Granulation 

(RMG) 

1. Pre-binder addition mix time 

2. Impeller speed and ON time 

3. Chopper speed and ON time 

4. Binder fluid temperature 

5. Binder addition rate and time 

6. Post-granulation mix time 

Blend uniformity Flow, 

Moisture content Particle size 

and distribution addition 

Granule size and distribution 

Granule strength and 

uniformity Solid form 

Spray 

Granulation 

(FBE) 

1. Spray nozzle type and location 

2. Binder addition rate and time 

3. Bowel temperature 

4. Fluid bed granulations Mixing time 

Spray nozzle (type/quantity/ 

pattern/configuration) 

5. Binder fluid temperature 

6. Inlet air flow rate, volume, temperature, 

and dew point 

7. Exhaust air temperature, 

8. Shaking intervals 

Blend uniformity Flow 

Moisture content Particle size 

and distribution addition 

Granule size and distribution 

Granule strength and 

uniformity Solid form 

Moisture content, Residual 

solvents 

 



 

 

 9. Product temperature  

Drying (FBD) 1. Inlet air flow rate, volume, temperature, 

and dew point 

2. Bowel temperature 

3. Exhaust air temperature, 

4. Shaking intervals 

5. Product temperature 

Granule size and distribution 

Granule strength, and 

uniformity Particle size Flow 

Bulk/tapped 

density, Moisture content 

Residual solvents 

Drying 

(Tray dryer)  

1. Tray Quantity carts and trays per 

chamber 

2. Quantity of product per tray 

3. Drying time and temperature 

4. Air  flow 

5. Inlet air temperature and dew point 

6. Jacket temperature 

7. Condenser temperature 

8. Vacuum strength 

Granule size and distribution 

Granule strength, and 

uniformity Particle size Flow 

Bulk/tapped density, Moisture 

content Residual solvents. 

Roller 

compaction 

1. Roll speed 

2. Gap setting 

3. Roll pressure 

4. Auger screw rate 

5. Roller type 

Appearance Ribbon/particle 

size and shape Ribbon density, 

strength, and thickness Solid 

form 

Blending 1. Blender type 

2. Blender RPM 

3. Blending time 

Blend uniformity 

Flow properties 

Compression 1. Compression speed 

2. Force Pre-compression 

3. Force main compression 

4. Force Feed frame type and speed 

5. Hopper design, height, 

6. Depth of fill  

7. Punch penetration depth 

Target weight, Weight 

uniformity Content 

uniformity, Hardness 

Thickness, Tablet porosity 

Friability 

 



http://academy.gmp-compliance.org/guidemgr/files/5831DFT.PDF




 

 

 
 
 
 
 




