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Definitions and general conceptsSpecifications and acceptance criteria
Specification: A list of tests, references to analyticalprocedures, and appropriate acceptance criteria.It establishes the set of criteria to which a drug substance ordrug product should conform to be considered acceptable forits intended use.
Acceptance criteria: Numerical limits, ranges, or othersuitable measures for acceptance of the results of analyticalprocedures.Example:Assay acceptance criteria 90-110%110.5%-- pass or fail??
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Specifications and acceptance criteria
Example: Drug product specifications
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Specifications and acceptance criteria
Example: Drug product specifications
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Specifications and acceptance criteria
"Conformance to specifications" means that the drugsubstance and / or drug product, when tested accordingto the listed analytical procedures, will meet the listedacceptance criteria.
Specifications are critical quality standards that areproposed and justified by the manufacturer andapproved by regulatory authorities.
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Specifications and acceptance criteria
Specifications should focus on those characteristics found tobe useful in ensuring the safety and efficacy of the drugsubstance and drug product.
 The quality of drug substances and drug products isdetermined by :
1. their design,
2. development,
3. in-process controls,
4. GMP controls,
5. process validation, and
6. by specifications applied to them throughoutdevelopment and manufacture.
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Definitions
Specific test: A test which is considered to be applicableto particular new drug substances or particular new drugproducts depending on their specific properties and/orintended use.
Universal test: A test which is considered to bepotentially applicable to all new drug substances, or allnew drug products; e.g., appearance, identification,assay, and impurity tests.
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Definitions
New drug substance: The designated therapeutic moiety,which has not previously been registered in a region orMember State (also referred to as a new molecular entityor new chemical entity).
It may be a complex, simple ester, or salt of a previouslyapproved drug substance.
New drug product: A pharmaceutical product type, forexample, tablet, capsule, solution, cream, etc., which hasnot previously been registered in a region or MemberState, and which contains a drug ingredient generally, butnot necessarily, in association with excipients.
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GENERAL CONCEPTS
Periodic or Skip Testing
• Periodic or skip testing is the performance of specifiedtests at release on pre-selected batches and / or atpredetermined intervals, rather than on a batch-to-batch basis with the understanding that those batchesnot being tested still must meet all acceptance criteriaestablished for that product.
• This represents a less than full schedule of testing andshould therefore be justified and presented to andapproved by the regulatory authority prior toimplementation.
• This concept may be applicable to, for example, residualsolvents and microbiological testing for solid oral dosageforms.
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GENERAL CONCEPTS
Periodic or Skip Testing
• This concept should generally be implemented post-approval.
• When tested, any failure to meet acceptance criteriaestablished for the periodic test should be handled byproper notification of the appropriate regulatoryauthority(ies).
• If these data demonstrate a need to restore routinetesting, then batch by batch release testing should bereinstated.
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GENERAL CONCEPTS
Release Acceptance Criteria vs. Shelf-life AcceptanceCriteria
• The concept of different acceptance criteria for releasevs. shelf-life specifications applies to drug products only.
• It pertains to the establishment of more restrictivecriteria for the release of a drug product than areapplied to the shelf-life.
• Examples where this may be applicable include assayand impurity (degradation product) levels.
•
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GENERAL CONCEPTS
Release Acceptance Criteria vs. Shelf-life AcceptanceCriteria
• In Japan and the United States, this concept may only beapplicable to in-house criteria, and not to the regulatoryrelease criteria.
• However, an applicant may choose to have tighter in-house limits at the time of release to provide increasedassurance to the applicant that the product will remainwithin the regulatory acceptance criterion throughoutits shelf-life.
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GENERAL CONCEPTS
In-process Tests
• In-process tests, are tests which may beperformed during the manufacture ofeither the drug substance or drugproduct, rather than as part of theformal series of tests which areconducted prior to release.
In-process tests which are only used forthe purpose of adjusting processparameters within an operating range,e.g., hardness and friability of tabletcores which will be coated and individualtablet weights, are not included in thespecification.
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GENERAL CONCEPTS
In-process Tests
• Certain tests conducted during the manufacturingprocess, where the acceptance criterion is identical toor tighter than the release requirement, (e.g., pH of asolution) may be sufficient to satisfy specificationrequirements when the test is included in thespecification.
• However, this approach should be validated to showthat test results or product performancecharacteristics do not change from the in-processstage to finished product.
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GENERAL CONCEPTS
Limited Data Available atFiling
• It is recognized that only alimited amount of data maybe available at the time offiling, which can influencethe process of settingacceptance criteria.
• As a result it may benecessary to propose revisedacceptance criteria asadditional experience isgained with the manufactureof a particular drugsubstance or drug product(example: acceptance limitsfor a specific impurity).
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GENERAL CONCEPTS
Limited Data Available at Filing
• When only limited data are available, the initiallyapproved tests and acceptance criteria should bereviewed as more information is collected, with aview towards possible modification.
• This could involve loosening, as well as tightening,acceptance criteria as appropriate.
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GENERAL CONCEPTS
Parametric Release
• Parametric release can be used as an operationalalternative to routine release testing for the drug productin certain cases when approved by the regulatoryauthority.
• Sterility testing for terminally sterilized drug products isone example. In this case, the release of each batch isbased on satisfactory results from monitoring specificparameters, e.g., temperature, pressure, and time duringthe terminal sterilization phase(s) of drug productmanufacturing.
• These parameters can generally be more accuratelycontrolled and measured, so that they are more reliablein predicting sterility assurance than is end-productsterility testing. 18



GENERAL CONCEPTS
Parametric Release
• Appropriate laboratory tests (e.g., chemical or physicalindicator) may be included in the parametric releaseprogram.
• It is important to note that the sterilization processshould be adequately validated before parametricrelease is proposed and maintenance of a validated stateshould be demonstrated by revalidation at establishedintervals.
• When parametric release is performed, the attributewhich is indirectly controlled (e.g., sterility), togetherwith a reference to the associated test procedure, stillshould be included in the specifications.
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GENERAL CONCEPTS
Alternative Procedures
• Alternative procedures are those which may be used tomeasure an attribute when such procedures control thequality of the drug substance or drug product to anextent that is comparable or superior to the officialprocedure.Example:
• For tablets that have been shown not to degrade duringmanufacture, it may be permissible to use aspectrophotometric procedure for release as opposed tothe official procedure, which is chromatographic.
• However, the chromatographic procedure should still beused to demonstrate compliance with the acceptancecriteria during the shelf-life of the product.
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GENERAL CONCEPTS
Pharmacopoeial Tests and Acceptance Criteria
• References to certain procedures are found inpharmacopoeias in each region. Wherever they areappropriate, pharmacopoeial procedures should beutilized.
Evolving Technologies
• New analytical technologies, and modifications toexisting technology, are continually being developed.Such technologies should be used when they areconsidered to offer additional assurance of quality, or areotherwise justified.
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GENERAL CONCEPTS
Impact of Drug Substance on Drug Product Specifications
• In general, it should not be necessary to test the drugproduct for quality attributes uniquely associated withthe drug substance.
Example:
• It is normally not considered necessary to test the drugproduct for synthesis impurities which are controlled inthe drug substance and are not degradation products.
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GENERAL CONCEPTS
Reference Standard
• A reference standard, or reference material, is asubstance prepared for use as the standard in an assay,identification, or purity test.
• It should have a quality appropriate to its use.
• It is often characterized and evaluated for its intendedpurpose by additional procedures other than those usedin routine testing.
• For new drug substance reference standards intended foruse in assays, the impurities should be adequatelyidentified and / or controlled, and purity should bemeasured by a quantitative procedure.
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Guidelines
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Specifications
• A specification may list, in addition to release testsin-process tests and periodic (skip) tests,.
• In such cases the applicant should specify whichtests are routinely conducted batch-by-batch, andwhich tests are not, with an indication andjustification of the actual testing frequency.
• In this situation, the drug substance and / or drugproduct should meet the acceptance criteria iftested.
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Justification of Specifications
• When a specification is first proposed, justificationshould be presented for each procedure and eachacceptance criterion included.
• The justification should refer, as appropriate, to:
• relevant development data,
• pharmacopoeial standards,
• test data for drug substances and drug products usedin toxicology and clinical studies,
• results from accelerated and long term stabilitystudies.
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Justification of Specifications
• Test results from stability and scale-up / validationbatches, with emphasis on the primary stability batches,should be considered in setting and justifyingspecifications.
• It should be noted that changes in the specification afterapproval of the application may need prior approval bythe regulatory authority.
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Universal Tests / Criteria : New Drug Substances &Products
a) Description:
For drug substance: a qualitative statement about the state(e.g. solid, liquid) and color of the new drug substance.
For drug product: A qualitative description of the dosageform should be provided (e.g., size, shape, and color).
If any of these characteristics change during storage, thischange should be investigated and appropriate actiontaken.
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Universal Tests / Criteria : New Drug Substances &products
b) Identification
• Identification testing should optimally be able todiscriminate between compounds of closelyrelated structure which are likely to be present.
• Identification tests should be specific for the newdrug substance, e.g., infrared spectroscopy.
• Identification solely by a single chromatographicretention time, for example, is not regarded asbeing specific.
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Universal Tests / Criteria : New Drug Substances
b) Identification
• However, the use of two chromatographicprocedures, where the separation is based ondifferent principles or a combination of tests intoa single procedure, such as HPLC/UV diode array,HPLC/MS, or GC/MS is generally acceptable.
• If the new drug substance is a salt, identificationtesting should be specific for the individual ions.An identification test that is specific for the saltitself should suffice.

e.g. to distinguish between diclofenac sodiumand diclofenac potassium
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Universal Tests / Criteria : New Drug Substances
b) Identification
• New drug substances which are optically activemay also need specific identification testing orperformance of a chiral assay.
Examples:L-Dopa (D-dopa is inactive)Levofloxacin is the active optical isomer of ofloxacinLevocetirizine is the active enantiomer of cetirizine
Identification testing for drug product shouldestablish the identity of the new drug substance(s)in the new drug product 32



Universal Tests / Criteria : New Drug Substances andproductsc) Assay
A specific, stability-indicating procedure shouldbe included to determine the content of the drugin new drug substance and new drug products.
In many cases it is possible to employ the sameprocedure (e.g., HPLC) for both assay of the newdrug substance/product and quantitation ofimpurities.

Results of content uniformity testing for new drugproducts can be used for quantitation of drugproduct strength, if the methods used for contentuniformity are also appropriate as assays.
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Universal Tests / Criteria : New Drug Substances andproductsc) Assay
In cases where use of a non-specific assay isjustified, other supporting analytical proceduresshould be used to achieve overall specificity.
For example, where titration is adopted to assaythe drug substance, the combination of the assayand a suitable test for impurities should be used.

A specific procedure should be used when thereis evidence of excipient interference with the non-specific assay.
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Universal Tests / Criteria : New Drug Substancesd) Impurities:Impurities in new drug subsances can be classifiedinto the following categories (ICH Q3A):1. Organic impurities
• Starting materials
• By-products
• Intermediates
• Degradation products
• Reagents, ligands and catalysts2. Inorganic impurities
• Reagents, ligands and catalysts
• Heavy metals or other residual metals
• Inorganic salts
• Other materials (e.g., filter aids, charcoal)
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Universal Tests / Criteria : New Drug Substances
d) Impurities:3. Residual solventsClass 1 solvents: Solvents to be avoided
• Known human carcinogens, strongly suspected human carcinogens,and environmental hazards.
• E.g. Benzene, CCl4Class 2 solvents: Solvents to be limited
• Non-genotoxic animal carcinogens or possible causative agents ofother irreversible toxicity such as neurotoxicity or teratogenicity.
• Solvents suspected of other significant but reversible toxicities.
• E.g. Acetonitrile, Chloroform, Methanol, Dichloromethane, hexaneClass 3 solvents: Solvents with low toxic potential
• Solvents with low toxic potential to man; no health-based exposurelimit is needed. Class 3 solvents have permitted daily exposure(PDE)s of 50 mg or more per day.
• E.g. Acetic acid, Ethanol, Ethyl acetate, Dimethyl sulfoxide, Acetone
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Universal Tests / Criteria : New Drug products
d) impurities:
• Organic and inorganic impurities (degradation products)and residual solvents are included in this category.
• Organic impurities arising from degradation of the newdrug substance and impurities that arise during themanufacturing process for the drug product should bemonitored in the new drug product.
• Process impurities from the new drug substance synthesisare normally controlled during drug substance testing,and therefore are not included in the total impuritieslimit.
• However, when a synthesis impurity is also a degradationproduct, its level should be monitored and included in thetotal degradation product limit.
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Universal Tests / Criteria : New Drug products
d) impurities:
• Acceptance limits should be stated for individual specifieddegradation products, which may include both identifiedand unidentified degradation products as appropriate,and total degradation products.
• When it has been conclusively demonstrated viaappropriate analytical methodology, that the drugsubstance does not degrade in the specific formulation,and under the specific storage conditions proposed in thenew drug application:
- degradation product testing may be reduced oreliminated upon approval by the regulatory authorities.
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Specific Tests / Criteria : New Drug Substances
The following tests may be considered on a case by case basisfor drug substances.
a) Physicochemical properties:

e.g. pH of an aqueous solution, melting point / range, andrefractive index.
b) Particle size:

For some new drug substances intended for use in solid orsuspension drug products, particle size can have a significanteffect on dissolution rates, bioavailability, and / or stability.
In such instances, procedure for testing of size distributionand acceptance criteria should be provided.
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Specific Tests / Criteria : New Drug Substances
c) Polymorphic forms:
In cases where different crystal forms exist which havebeen shown to affect drug product performance,bioavailability or stability, then the appropriate solidstate should be specified.

Example: Part of Chloramphenicol monograph in USP
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Specific Tests / Criteria : New Drug Substances
d) Tests for chiral new drug substances:
For a drug substance developed as a single enantiomer:
1. The identity test(s) should be capable ofdistinguishing both enantiomers and the racemicmixture.
2. An enantioselective determination of the drugsubstance should be part of the specification.
3. Control of the other enantiomer should beconsidered in the same manner as for other impurities.
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Specific Tests / Criteria : New Drug Substances
e) Water content: This test is important in cases wherethe new drug substance is known to be:

1. hygroscopic
2. degraded by moisture
3. is a hydrate.
The acceptance criteria may be justified with data onthe effects of hydration or moisture absorption.
In some cases, a Loss on Drying procedure may beconsidered adequate; however, a detection procedurethat is specific for water (e.g., Karl Fischer titration) ispreferred.
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Specific Tests / Criteria : New Drug Substances
f) Inorganic impurities:
The need for inclusion of tests and acceptance criteriafor inorganic impurities (e.g., catalysts) should bestudied during development and based on knowledge ofthe manufacturing process.
Procedures and acceptance criteria for:

A. sulfated ash / residue on ignition should followpharmacopoeial precedents;
B. other inorganic impurities may be determined byother appropriate procedures, e.g., atomic absorptionspectroscopy.
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Specific Tests / Criteria : New Drug Substancesg) Microbial limits: There may be a need to specify:
• the total count of aerobic microorganisms
• the total count of yeasts and molds
• the absence of specific objectionable bacteria (e.g.,Staphylococcus aureus, Escherichia coli, Salmonella,Pseudomonas aeruginosa). These should be suitably determined using pharmacopoeialprocedures. The type of microbial test(s) and acceptance criteria shouldbe based on the1. nature of the drug substance,2. method of manufacture,3. the intended use of the drug product:
• sterility testing may be appropriate for drug substancesmanufactured as sterile
• endotoxin testing may be appropriate for drug substancesused to formulate an injectable drug product. 44



Specific Tests / Criteria : New Drug products
• Additional tests and acceptance criteria generally shouldbe included for particular new drug products.
• The ICH guidelines in Q6A presents a representativesample of both the drug products and the types of testsand acceptance criteria which may be appropriate.
• The specific dosage forms addressed include solid oraldrug products, liquid oral drug products, and parenterals(small and large volume).
• Application of the concepts in this guideline to otherdosage forms is encouraged.
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Specific Tests / Criteria :New Drug products
Solid oral drug products:
a) Dissolution:
• The specification for solid oral dosage forms normallyincludes a test to measure release of drug substance fromthe drug product.
• immediate-release dosage forms → normally Single-pointmeasurements
• extended-release dosage forms → multiple time pointsampling should be performed
• delayed-release dosage forms → two-stage testing (usingdifferent media in succession or in parallel, asappropriate). E.g pH: 1.2, 6.8
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Specific Tests / Criteria : New Drug products
Solid oral drug products:
a) Dissolution:
• For immediate-release drug products where changes indissolution rate have been demonstrated to significantlyaffect bioavailability, it is desirable to develop test conditionswhich can distinguish batches with unacceptablebioavailability.
• If changes in formulation or process variables significantlyaffect dissolution and such changes are not controlled byanother aspect of the specification, it may also be appropriateto adopt dissolution test conditions which can distinguishthese changes.
• Where dissolution significantly affects bioavailability, theacceptance criteria should be set to reject batches withunacceptable bioavailability. Otherwise, test conditions andacceptance criteria should be established which pass clinicallyacceptable batches 47



Specific Tests / Criteria : New Drug products
Solid oral drug products:
a) Dissolution:
• For extended-release drug products, in vitro / in vivocorrelation (IVIVC) may be used to establish acceptancecriteria when human bioavailability data are available forformulations exhibiting different release rates.
• Where such data are not available, and drug release cannotbe shown to be independent of in vitro test conditions, thenacceptance criteria should be established on the basis ofavailable batch data.
• Normally, the permitted variability in mean release rate at anygiven time point should not exceed a total numericaldifference of +/-10% of the labeled content of drug substance(i.e., a total variability of 20%: a requirement of 50 +/- 10%thus means an acceptable range from 40% to 60%), unless awider range is supported by a bioequivalency study. 48



Specific Tests / Criteria : New Drug products
Solid oral drug products:b) Disintegration:
• For rapidly dissolving (dissolution >80% in 15minutes at pH 1.2, 4.0 and 6.8) products containingdrugs which are highly soluble throughout thephysiological range (dose/solubility volume < 250 mLfrom pH 1.2 to 6.8), disintegration may besubstituted for dissolution.
• Disintegration testing is most appropriate when arelationship to dissolution has been established orwhen disintegration is shown to be morediscriminating than dissolution.
• In such cases dissolution testing may not benecessary.
• It is expected that development information will beprovided to support the robustness of theformulation and manufacturing process with respectto the selection of dissolution vs. disintegrationtesting. 49



Specific Tests / Criteria : New Drug products
Solid oral drug products:
c) Hardness/friability:
• It is normally appropriate to performhardness and/or friability testing asan in-process control → normally notnecessary to include these attributesin the specification.
• If the characteristics of hardness andfriability have a critical impact on drugproduct quality (e.g., chewabletablets), acceptance criteria should beincluded in the specification.
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Specific Tests / Criteria : New Drug products
Solid oral drug products:
d) Uniformity of dosage units:
• This term includes
• the mass of the dosage form
• the content of the active substance in the dosage form

• A pharmacopoeial procedure should be used.
• In general, the specification should include one or theother but not both.
• If appropriate, these tests may be performed in-process;however, the acceptance criteria should be included inthe specification.
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Specific Tests / Criteria : New Drug products
Solid oral drugproducts:
d) Uniformity ofdosage units:
<905> UNIFORMITY OFDOSAGE UNITS (USPmonograph)
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Specific Tests / Criteria : New Drug products
Solid oral drug products:
e) Water content:
• A test for water content should be included whenappropriate.
• The acceptance criteria may be justified with data on theeffects of hydration or water absorption on the drugproduct.
• A detection procedure which is specific for water (e.g.,Karl Fischer titration) is preferred.
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Specific Tests / Criteria : New Drug products
Solid oral drug products:
f) Microbial limits:
• Acceptance criteria should be set for:

• the total count of aerobic microorganisms,
• the total count of yeasts and molds,
• the absence of specific objectionable bacteria (e.g., Staphylococcusaureus, Escherichia coli, Salmonella, Pseudomonas aeruginosa).

• These should be determined using pharmacopoeialprocedures, and at a sampling frequency or time point inmanufacture which is justified by data and experience.
 The type of microbial test(s) and acceptance criteria shouldbe based on the

1. nature of the drug substance,
2. method of manufacture,
3. the intended use of the drug product: 54



Specific Tests / Criteria : New Drug products
Solid oral drug products:
f) Microbial limits:
• In general, it is advisable to test the drug product unless:1. its components are tested before manufacture and2. the manufacturing process is known, through validationstudies, not to carry a significant risk of microbialcontamination or proliferation.
 With acceptable scientific justification, it should be possibleto propose no microbial limit testing for solid oral dosageforms. Why???
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Specific Tests / Criteria : New Drug products
USP 2012
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Specific Tests / Criteria : New Drug products
Oral liquids:
One or more of the following specific tests will normally beapplicable to oral liquids and to powders intended forreconstitution as oral liquids.
a) pH: Acceptance criteria for pH should be provided whereapplicable and the proposed range justified.
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Specific Tests / Criteria : New Drug products
Oral liquids:b) Uniformity of dosage unitsIn general, the specification should includeweight variation or content uniformity test butnot both.If dispensing equipment (such as medicinedroppers or dropper tips for bottles) is anintegral part of the packaging, this equipmentshould be used to measure the dose.Otherwise, a standard volume measure shouldbe used.If appropriate, tests may be performed in-process; however, the acceptance criteriashould be included in the specification.For powders for reconstitution, uniformity ofmass testing is generally consideredacceptable.
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Specific Tests / Criteria : New Drug products
Oral liquids:
c) Microbial limits
• Skip testing may be an appropriate approach wherepermissible.
• With acceptable scientific justification, it may be possibleto propose no microbial limit testing for powdersintended for reconstitution as oral liquids.
• Acceptance criteria should be set for:

1. the total count of aerobic microorganisms,2. the total count of yeasts and molds,3. the absence of specific objectionable bacteria (e.g.,Staphylococcus aureus, Escherichia coli, Salmonella,Pseudomonas aeruginosa).
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Specific Tests / Criteria : New Drug products
Oral liquids:
d) Antimicrobial preservative content:
Acceptance criteria for preservative content should beestablished for oral liquids needing an antimicrobialpreservative.
The lowest specified concentration of antimicrobialpreservative should be demonstrated to be effective incontrolling microorganisms by using a pharmacopoeialantimicrobial preservative effectiveness test.

60



Specific Tests / Criteria : New Drug products
Oral liquids:
d) Antimicrobial preservative content:
• normally performed at release → Under certaincircumstances, in-process instead of release testing →however, the acceptance criteria should remain part ofthe specification.
• Antimicrobial preservative effectiveness should bedemonstrated:
• during development,
• during scale up, and
• throughout the shelf-life.
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Specific Tests / Criteria : New Drug products
Oral liquids:
e) Antioxidant preservative content:
• Release testing for antioxidant content should normallybe performed.
• Under certain circumstances, where justified bydevelopmental and stability data,
• shelf-life testing may be unnecessary,
• in-process testing instead of release testing → theacceptance criteria should remain part of the specification.
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Specific Tests / Criteria : New Drug productsOral liquids:
f) Extractables:
• Tests and acceptance criteria for extractables from thecontainer/closure system components (e.g., rubberstopper, cap liner, plastic bottle, etc.) are consideredappropriate for oral solutions packaged in:
• non-glass systems
• glass containers with non-glass closures.
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Specific Tests / Criteria : New Drug products
Oral liquids:
f) Extractables:
• Generally, where development and stability data showevidence that extractables are consistently belowacceptable and safe levels, elimination of this test cannormally be accepted.
• This should be reinvestigated if the container/closuresystem or formulation changes.

64



Specific Tests / Criteria : New Drug products
Oral liquids:
g) Alcohol content:
• Where it is declared quantitatively on the label inaccordance with pertinent regulations, the alcoholcontent should be specified.
• It may be assayed or calculated.
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Specific Tests / Criteria : New Drug productsOral liquids:
h) Dissolution:
• In addition to the attributes recommended immediatelyabove, it may be appropriate (e.g., insoluble drugsubstance) to include dissolution testing and acceptancecriteria for:
• oral suspensions
• dry powder products for resuspension.

• The testing apparatus, media, and conditions should bepharmacopoeial, if possible, or otherwise justified.
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Specific Tests / Criteria : New Drug products
Oral liquids:
h) Dissolution:
• Single-point measurements are normally consideredsuitable for immediate-release dosage forms.
• Multiple-point sampling, at appropriate intervals, shouldbe performed for modified-release dosage forms.
• Acceptance criteria should take into account thedissolution profiles of the batches that showedacceptable performance in vivo.
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Specific Tests / Criteria : New Drug products
Oral liquids:
i) Particle size distribution:
• Quantitative acceptance criteria and a procedure fordetermination of particle size distribution may beappropriate for oral suspensions.
• performed at release→ in-process test when justified byproduct development data.
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Specific Tests / Criteria : New Drug products
Oral liquids:
i) Particle size distribution:
• If these products have been demonstrated duringdevelopment to have consistently rapid drug releasecharacteristics, exclusion of a particle size distributiontest from the specification may be proposed.
• Particle size distribution testing may also be proposed inplace of dissolution testing; justification should beprovided.
• Developmental data should be considered whendetermining the need for either a dissolution procedureor a particle size distribution procedure.
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Specific Tests / Criteria : New Drug products
Oral liquids:
i) Particle size distribution:
• The acceptance criteria should include acceptable particlesize distribution in terms of the percent of total particlesin given size ranges. The mean, upper, and / or lowerparticle size limits should be well defined.
• The potential for particle growth should be investigatedduring product development; the acceptance criteriashould take the results of these studies into account.
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Specific Tests / Criteria : New Drug products
Oral liquids:
j) Redispersibility:
• For oral suspensions which settle on storage (producesediment), acceptance criteria for redispersibility may beappropriate.
• The procedure (mechanical or manual) should beindicated. Shaking may be an appropriate procedure.
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Specific Tests / Criteria : New Drug products
Oral liquids:k) Rheological properties:
• For relatively viscous solutions or suspensions, it may beappropriate to include rheological properties(viscosity/specific gravity) in the specification.l) Reconstitution time:
• Acceptance criteria for reconstitution time should beprovided for dry powder products which requirereconstitution.m) Water content:
• For oral products requiring reconstitution, a test andacceptance criterion for water content should beproposed when appropriate.
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Specific Tests / Criteria : New Drug products
Parenteral Drug Products :a) Uniformity of dosage unitsb) pH: Acceptance criteria for pH should be provided whereapplicable and the proposed range justified.c) Sterility: All parenteral products should have a testprocedure and acceptance criterion for evaluation ofsterility. Where data generated during development andvalidation justify parametric release, this approach may beproposed for terminally sterilized drug products.d) Endotoxins/Pyrogens: A test procedure and acceptancecriterion for endotoxins, using a procedure such as thelimulus amoebocyte lysate test, should be included in thespecification.
Pyrogenicity testing may be proposed as an alternative toendotoxin testing where justified. 73



Specific Tests / Criteria : New Drug products
Parenteral Drug Products :e) Particulate matter: Parenteral products should haveappropriate acceptance criteria for particulate matter.This will normally include acceptance criteria for:1. visible particulates and / or clarity of solution,2. for sub-visible particulates as appropriate.f) Water content:For non-aqueous parenterals, and for parenteral products forreconstitution, a test procedure and acceptance criterion forwater content should be proposed when appropriate.Loss on drying (LOD) is generally considered sufficient forparenteral products, if the effect of absorbed moisture vs.water of hydration has been adequately characterized duringdevelopment.In certain cases a more specific procedure (e.g., Karl Fischertitration) may be preferred. 74



Specific Tests / Criteria : New Drug products
Parenteral Drug Products :
g) Antimicrobial preservative content:
• For parenteral products needing an antimicrobialpreservative (e.g. multidose vials).
• The lowest specified concentration of antimicrobialpreservative should be demonstrated to be effective incontrolling microorganisms by using a pharmacopoeialantimicrobial preservative effectiveness test.
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Specific Tests / Criteria : New Drug productsParenteral Drug Products :i) Extractables:
• Control of extractables fromcontainer/closure systems isconsidered significantly moreimportant for parenteral productsthan for oral liquids.
• However, where development andstability data show evidence thatextractables are consistently belowthe levels that are demonstrated tobe acceptable and safe, eliminationof this test can normally beaccepted.
• This should be reinvestigated if thecontainer/closure system orformulation changes.
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Specific Tests / Criteria : New Drug products
Parenteral Drug Products :
j) Functionality testing of delivery systems:
• Parenteral formulations packaged in pre-filled syringes,autoinjector cartridges, or the equivalent should havetest procedures and acceptance criteria related to thefunctionality of the delivery system (e.g.inj. volume).
• Under certain circumstances these tests may beperformed in-process.
• Data generated during product development may besufficient to justify skip lot testing or elimination of someor all attributes from the specification.
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Specific Tests / Criteria :New Drug productsParenteral Drug Products :
k) Osmolarity: When the tonicity of a product is declared in itslabeling, appropriate control of its osmolarity should beperformed.
l) Particle size distribution:
Quantitative acceptance criteria and a procedure fordetermination of particle size distribution may be appropriatefor injectable suspensions.
Particle size distribution testing may also be proposed in placeof dissolution testing, when development studies demonstratethat particle size is the primary factor influencing dissolution;justification should be provided.
m) Redispersibility: similarly to oral liquids
n) Reconstitution time: similarly to oral liquids
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