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process stage to finished prm{uct.

2.4 Design and Development Considerations

>¢ Specifications-20251030_085006-Meeting Recording.m The experience and data accumulated during the development of a new drug

Thursday, 8:50 AM substance or product should form the basis for the setting of specifications. It may be

Q5A - Q5E Quality of Biotechnological Products possible to propose excluding or replacing certain tests on this basis. Some examples
are:

3 Q64- Q6B Spacifications « microbiological testing for drug substances and solid dosage forms which have
Specificatidns : Test Procedures and Acceptance Criteria for New Drug Sul been shown during development not to support microbial viability or growth
-_  — g
(see Decision Trees #6 and #8);

> QeA

> QeB cations : Test Procedures and Acceptance Criteria for Biotechnolog

e extractables from product containers where it has been reprodueibly shown
> Q6(R1) EWG Revision of the Specifications Guidelines that either no extractables are found in the drug product or the levels meet
accepted standards for safety;

Q7 Good Manufacturing Practice e particle size testing may fall into this category, may be performed as an in-
process test, or may be performed as a release test, depending on its relevance
Q8 Pharmaceutical Development to product performance;
« dissolution testing for immediate release solid oral drug products made from
Q2 Quality Risk Management highly water soluble drug substances may be replaced by disintegration
testing, if these products have been demonstrated during development to
Q10 Pharmaceutical Quality System have consistently rapid drug release characteristics (see Decision Trees #7(1)
through #7(2)).

QN Dewvelopment and Manufacture of Drug Substances

@12 Lifecycle Management
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Specifications: test procedures
and acceptance criteria for new
drug substances and new drug
products: chemical substances

ICH Guidelines Q6A (www.ich.org)

Dr. Isra Dmour
Credit: Prof. Dr. Nizar Al-Zoubi
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Definitions and general concepts
Specifications and acceptance criteria

Specification: A list of «ests, «eferencesto--analytical
procedures, and appropriate acceptance criteria.

It establishes the set of criteria to which acdrug substance-or

drug product should conform to be considered acceptable for
its intended use.

wangesy or other
suitable meml
procedures.

»Example:
> terian00-140%
»110.5%--—> pass or fail??
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Specifications and acceptance criteria

Example: Drug product specifications

Attribute Acceptance Criteria | Analytical Procedure
(typical values) (for example)
[dentity Matches Standard IR or HPLC/UV
Appearance Color, Imprint Visual
Assay 90-110% HPLC
Dose Uniformity Statistical Criterion HPLC or Weight
(USP)

Release from 80% in 15 or 30 Stirred Aqueous Vessel
Dosage Form minutes

Impurities
(Related Substances)

<1% to few %

HPLC

Microbial Limits
Or
Sterility

# of total aerobes and
fungi per gram
Pathogen (-)

Growth in special
media

Water Content

Few %

Chemical or wgt. loss

Preservative Content

NLT 75% of Initial

HPLC Create
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Specifications and acceptance criteria

Example: Drug product specifications

Table 2: Example of solid oral drug product specifications for early development.

Test Name Test Method Acceptance Criteria
Description
Shape Visual Product specific shape and colour
Colour
|dentity by HPLC HPLC Consistent with reference*
Identity by UV HPLC-PDA Consistent with reference*
Assay by HPLC (% label claim) | HPLC 90.0-110.0%"
Degradation products by HPLC
Individual unspecified HPLC <1.0%"
Total <5.0%"
Dissolution HPLC or UV Report®
Disintegration USP<701> <15 min
Uniformity of dosage units HPLC. ol Corresponds to USP<Q05>*
variation é CI relatew-th .




Specifications and acceptance criteria

»"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.
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Specifications and acceptance criteria

» Specifications should focus on those characteristics found to
be useful in ensuring the safety and efficacy of the drug
substance and drug product.

» The quality of drug substances and drug products is
determined by :

their design,
development,
in-process controls,
GMP controls,

process validation, and

by specifications applied to them throughout
development and manufacture.

SR A o o
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Definitions sefun— aas g

*ESPECIfictestoA test which is considered to be applicable
to particular new drug substances or particular new drug
products depending on-their specific properties.and/or

intended use. TP I VX V- S

+*% URIVEFSAITESE: A test which is considered to be potentially
applicable to all new drug substances, or all new drug
products; e.g., appearance, identification,assay, and

Impurity tests.
sl Slocuadll ST e Slg w0 products J lglasy spacefic Ll aad Jix Ve |

. solution uasw pH goo9a «6¥ iy La pH for tablets Bgal g Mza
solution uw (e 43 Y universe s isotonicity § 9290 Jo b
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) M) strength, impurity, description, identity
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Definitions ot L
New drug substance: The designated therapeutic moiety,
which has not previously been registered in a region or

Member State (also referred to as a new molecular entity
or new chemical entity).

> It may be a complex, simple ester, or salt of a previously
approved drug substance.

New drug product: A pharmaceutical product type, for
example, tablet, capsule, solution, cream, etc., which has
not previously been registered in a region or Member
State, and which contains a drug ingredient generally, but
not necessarily, in association with excipients.
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2010 Recognition of
Monograph and Reference
Material Donors

USP acknowledges and appreciates the support of the fol-

lowing companies that participated in the USP standards-
setting Pmcess by providing information for the develop-
ment of new monographs or by donating reference stan-
dard candidate materials. The companies listed are those
that either provided monographs that were published as
proposals in 2010 or donated reference material candidates
that were released as USP Reference Standards in 2010.

Abbott Laboratories

Actavis

Ajinomoto Aminoscience LLC

Akzo Nobel Chemicals

Alcon Laboratories

Alza Corporation

Amsa & Cosma S.p.A.

Apotex, Inc.

Asahi Kasei Finechem Co., Ltd.

Astellas Pharma US, Inc.

AstraZeneca Inc.

Aurobindo Pharma, Ltd.

Avera Chemicals, Inc.

Fine Chemicals Corp.

Forest Pharmaceuticals, Inc.
Fuji Chemical Industries (USA) Inc.
Gadea Pharmaceutical Group, 5.L.
Galaxy Surfactants, Ltd.
Cattefosse Corporation SAS

GE Healthcare Bio-Sciences
GlaxoSmithKline

Glenmark Generics Ltd.

Guilin Pharmaceutical Co., Ltd.
Hoffman-LaRoche, Inc.

Hospira, Inc.

Hovione Farmaciencia S.A.
Impax Laboratories, Inc.
Indena S.p.A.

International Specialty Products
Ipca Laboratories Ltd.

Johnson & Johnson

JRS Pharma

Laboratori Alchemia S.R.L.
Lancaster Laboratories, Inc.
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GENERAL CONCEPTS

Periodic or Skip Testing

* Periodic or skip testing is the performance of specified
tests at release on pre-selected batches and / or at
predetermined intervals, rather than on a batch-to-
batch basis with the understanding that those batches
not being tested still must meet all acceptance criteria
established for that product.

* This represents a less than full schedule of testing and
should therefore be justified and presented to and
approved by the regulatory authority prior to
implementation.

* This concept may be applicable to, for example, residual
solvents and microbiological testing for solid oral dosage
forms.
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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 criteria
established for the periodic test should be handled by
proper notification of the appropriate regulatory
authority(ies).

e If these data demonstrate a need to restore routine
testing, then batch by batch release testing should be
reinstated.
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GENERAL CONCEPTS

Release Acceptance Criteria 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.
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GENERAL CONCEPTS

Release Acceptance Criteria vs. Shelf-life Acceptance
Criteria

* InJapan and the United States, this concept may only be
applicable to in-house criteria, and not to the regulatory
release criteria.

* 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.
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GENERAL CONCEPTS

In-process Tests

* In-process tests, are tests which may be”
performed during the manufacture of elsesswasimsss
either the drug substance or drugs: oan L
product, rather than as part of the formaf

to release.

» In=process=tests=which are only used for

the purpose of adjusting process
parameters withi '
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GENERAL CONCEPTS

In-process Tests

* Certain tests conducted during the manufacturing
process, where the acceptance criterion is identical to
or-tighterthan 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.
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*«IERAL CONCEPTS

Limited Data Available at

Filing

* |t is recognized that only a
limited amount of data may
be available at the time of
filing, which can influence

the process of setting
acceptance criteria.

e As a result it may be
necessary to propose rewvised
a
a
gained with the manufacture
of a particular  drug
substance or drug product

example:“acceptancelimits™

Authorized USP Pending Monograph
Version 1

1 —
BritrinG

Levofioxacin Tablets. This monograph has been posted on
the USP Pending Monograph Web page for review and public
comments for at least 90 days. No comments were received.
The SM1 Expert C has app the graph as an
Authorized USP Pending Monograph

The chromatographic procedure in the Assay is based on analyses

performed with an Ace C18 brand of L1 column. The typical
retention time for levofioxacin is about 1.9 min. The liquid
chromatographic procedure in the test for Organic Impurities is
based on analyses performed with the Hypersil BDS C18 brand
of L1 column. The typical retention time for levofloxacin is
about 17 min.

(SM1: B. Davani, M. Marques,)
Correspondence Number—C88216

Levofloxacin Tablets
v.1 Authorized May 1, 2011

DEFINITION
Levofloxacin Tablets contain NLT 90.0% and NMT 110.0% of the
labeled amount of levofloxacin (€, HxFN,0.)

IDENTIFICATION
* A UutravioLer Assomrrion (197U)
d sols and Sample sol Prepare as directed
in the test for Dissolution.
« B. The retention time of the major peak of the Sample solution
corresponds to that of the Standard solution, as obtained in
the Assay.

ASSAY
* LevorLoxaan
Buffer: Dissolve 4 g of monobasic sodium phosphate
dihydrate in 500 mL of water. Add 5 mL of triethylamine, and
adjust with phosphoric acid to a pH of 5.9. Dilute with water
tollL
Diluent: Acetonitrile and Buffer (50:50)
Mobile phase: Methanol and Buffer (40:
Standard solution: 0.05 mg/mL of USP
Diluent. Pass through a suitable filter,
Sample stock solution: 2.0 mg/mL of |
from NLT 20 powdered Tablets. Pass through a suitable filer.
Sonicate for 30 min with intermediate shaking to aid in
dissolution.
Sample solution: 0.04 mg/mL of levofloxacin in Diluent from
the Sample stock solution
Chromatographic system
(See Chromatography (621), System Suitability.)
Mode: LC
Detector: UV 294 nm
Column: 4.6-mm x 5-cm; 3-um packing L1
Column temperature: 40°
Flow rate: 1 mL/min
Injection size: 5 uL
Run time: 2 times the retention time of levofloxacin
System suitability
Sample: Standard solution
Suitability requirements
Tailing factor: NMT 2.0
Relative standard deviation: NMT 2.0%
Analysis
Samples: Standard solution and Sample solution
Calculate the percentage of the labeled amount of levoflox-
acin (CsHxFN.O,) in the portion of Tablets taken:

Result = (ru/r:) x (C/C) x 100

n = peak response from the Sample solution
n = peak response from the Standard solution

Levofloxacin / 1

G = concentration of USP Levolloxacin RS in the Stan-
dard solution (ma/mL)
G = nominal concentration of levofloxacin in the

Sample solution (mg/mL)
Acceptance criteria: 90%-110%

PERFORMANCE TESTS
+ DissoLumion (711
Medium: 0.1 N hydrochloric acid; 900 mL
Apparatus 1: 100 rpm
Time: 30 min
Detector: UV 293 nm
Standard stock solution: 0.57 mg/mL of USP Levofloxacin RS
in Medium
Standard solution: Dilute the Standard stock solution with Me-
dium to obtain solutions with final concentrations as given in
Table 1.

Table 1
Tablet Strength Final Concentration
(mg) (ug/mb)
250 5.7
500 5.7
750 86

Sample solution: Pass a 10-mL portion through a filter of
0.45-pum pore size, and dilute with Medium to a concentration
that is similar to the appropriate Standard sokution

Pathlength: 1 cm

Blank: Medium

Analysis
Samples: Standard solution and Sample solution
Calculate the percentage of levofloxacin (CisH:FN.O.)

dissolved:

Result = (AA) x G x D x V x (100/L)

= absorbance of the Sample solution
= absorbance of the Standard solution
concentration of the Standard solution (mg/mL)
dilution factor for the Sample solution
volume of Medium, 900 mL
= label claim (mg/Tablet)
Tolerances: NLT 80% (Q) of the labeled amount of levofiox-
acin (CysHxFN,O,) is dissolved
« UnirormitY of Dosace Unirs (905): Meet the requirements

~<Oon2>

Buffer: Dissolve 4 g of ammonium acetate and 7 g of sodium
perchlorate in 1 L of water. Add 2 mL of triethylamine. Adjust
with phosphoric acid to a pH of 6.6.

Diluent: Acetonitrile and Buffer (20:80)

Solution A: Acetonitrile and Buffer (2:98)

Solution B: Acetonitrile and water (90:10)

Mobile phase: See Jable 2.

Table 2

Time Solution A Solution B
(min) (%) (%)
0 % 10
2 %0 10
15 85 15
35 70 30
40 [T 40
45 30 30
46 9% 10
55 9 10

Standard solution: 3 pg/ml of USP Levofloxacin RS and 2 pg
/mL each of USP L in Related Comp ds A, B, and C
RS in Diluent. Sonicate to aid in dissolution.

Sam, solution: 1.0 mg/mL of levofloxacin in Diluent from
NLT 20 powdered Tablets. Centrifuge a portion of the solution
for about 10 min, Pass a portion through a suitable filter

This monograph has been developed under USP's Pending Monographs Guideline and iy not a USPNF monograph.
hittp: fwwiw.up

©2011 The United States Pharmacopela. All Rights Reserved.

2 / Levofloxacin
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GENERAL CONCEPTS

Limited Data Available at Filing

view towards possible modification.

* This co ' =
acceptance criteria as appropriate.
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GENERAL CONCEPTS

Parametric Release

° Ramameiniempelease can be used as an operational
alternative to routine release testing for the drug product
in certain cases when approved by the regulatory
authority.

e Sterility testing for terminally sterilized drug products is
one example. In this case, the release of each batch is
based on satisfactory results from monitoring specific

tmuct
manufacturing.

* These parameters can generally e fAeremgecurately
controlied=ancdsmeasuredy so that they are moenesseliabile
in predicting sterility assurance than is W
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GENERAL CONCEPTS

Parametric Release

* Appropriate laboratory tests (e.g., chemical or physical
indicator) may be included in the parametric release
program.

* It is important to note that the sterilization process
should be adequately validated before parametric release
is proposed and maintenance of a validated state should
be demonstrated by revalidation at established intervals.

* When parametric release is performed, the attribute
which is indirectly controlled (e.g., sterility), together with
a reference to the associated test procedure, still should
be included in the specifications.
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GENERAL CONCEPTS

* Alternative procedures are those which may be used to
measure an attribute when such procedures control the
quality of the drug substance or drug product to an
extent that is comparable or superior to the official
procedure.

Example:

* For tablets that have been shown not to degrade during
manufacture, it may be permissible to use a
spectrophotometric procedure for release as opposed to
the official procedure, which is chromatographic.

 However, the chromatographic procedure should still be
used to demonstrate compliance with the acceptance
criteria during the shelf-life of the product.
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GENERAL CONCEPTS

Pharmacopoeial Tests and Acceptance Criteria

* References to certain procedures are found in
pharmacopoeias ingeachregion. Wherever=they=are
appropriate, pharmacopoeial procedures should be
utilized.

Evolving Technologies

* Newranalyticaltechnologies, and modifications to existing
technology, are continually being developed. Such
technologies should be used when they are considered to
offer additional assurance of quality, or are otherwise
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 drug
product for quality attributes uniquely associated with
the drug substance.

Example:

* It is normally not considered necessary to test the drug
product for synthesis impurities which are controlled in
the drug substance and are not degradation products.
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GENERAL CONCEPTS

Reference Standard

* A reference standard, or reference material, is a
substance 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 intended
purpose by additional procedures other than those used
In routine testing.

* For new drug substance reference standards intended for
use in assays, the impurities should be adequately
identified and / or controlled, and purity should be
measured by a quantitative procedure.
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