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I. INTRODUCTION

This guidance provides recommendations to applicants on submitting analytical procedures, validation data, and
samples to support the documentation of the identity, strength, quality, purity, and potency of drug substances and drug
products.

L. %%

AFEHE 5 AL S E P, DA B AR AT A 710, TP VR UE BORLRIARE b T T SRR IO 245 R 7R 1 A E
FE, i, AERERRC T ST

This guidance is intended to assist applicants in assembling information, submitting samples, and presenting data to
support analytical methodologies. The recommendations apply to drug substances and drug products covered in new
drug applications (NDAs), abbreviated new drug applications (ANDAS), biologics license applications (BLAS), product
license applications (PLAs), and supplements to these applications.

AR 5 AR D A AR BORL, AT RE M IT TR LS R T ik . IX S IE ] T NDA, ANDA, BLA, PLA
FEATTI AR 78 T BT S TRk 24 A 7 o

The principles also apply to drug substances and drug products covered in Type Il drug master files (DMFs). If a

different approach is chosen, the applicant is encouraged to discuss the matter in advance with the center with product

jurisdiction to prevent the expenditure of resources on preparing a submission that may later be determined to be

unacceptable.

XL [E I T 28 DMF il R i) JsOR 2 AR . an SRATH 7 e v, Sl O & S50 AT FDA 24 0 Y
B O BT IR, DL IR AE DL, IEAUEAE T N5 ) A& R 3 A8 Bk m R AL AN AT T o
The principles of methods validation described in this guidance apply to all types of analytical procedures. However,
the specific recommendations in this guidance may not be applicable to certain unique analytical procedures for
products such as biological, biotechnological, botanical, or radiopharmaceutical drugs.

ASSR P PTIRR ) 3 B T S UE R E T MR B e ik . (B, AR R TR E BT REANE T T
Lep 5 BT RIS IR AT ik, ey, AEIBOR S, R 2 BUBUHE 255

For example, many bioassays are based on animal challenge models, 39

immunogenicity assessments, or other immunoassays that have unique features that should be considered when
submitting analytical procedure and methods validation information.

tenid, W2 AW TS AESI PRI, B VR DA B A A MR R R Y S B B R Y, AR
A3 W T3 BN 3 W T VERAIE BRI 5 7% R 1K Sl i e
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Furthermore, specific recommendations for biological and immunochemical tests that may be necessary for
characterization and quality control of many drug substances and drug products are beyond the scope of this guidance
document.

1ML, VR 22 JsURE 24 A5 K F 5 RS2 6 BT it R ZE AN S B A A A D ANE AT F VB 2 A

Although this guidance does not specifically address the submission of analytical procedures and validation data for raw
materials, intermediates, excipients, container closure components, and other materials used in the production of drug
substances and drug products, validated analytical procedures should be used to analyze these materials.
JUEARIER AL TIRORJEURE, ik, IRTBHR], A BERORE AR 24070 A 7 b T B H e e K 3 4 5 1%
LTI AR GERE AT, A N AZ Y T G0 E R (8 70 A R 2 Ak I T 22 ot

For questions on appropriate validation approaches for analytical procedures or submission of information not
addressed in this guidance, applicants should consult with the appropriate chemistry review staff at FDA.

X TATE R P ARSE SR T IR KA AT G RHR A 5 T ) 8L, 1 ) FDA AR SR A 2 D e N 5

This guidance, when finalized, will replace the FDA guidance for industry on Submitting Samples and Analytical Data
for Methods Validation (February 1987).

AARH, —HER, KU FDA T 1987 4 2 4 KA TAVAR B - 201 7 iR T 7 5 A2 AL A1 73 M B2
Il. BACKGROUND

Each NDA and ANDA must include the analytical procedures necessary to ensure the identity, strength, quality, purity,
and potency of the drug substance and drug product, including bioavailability of the drug product (21 CFR 314.50(d)(1)
and 314.94(a)(9)(i)).

II. 55

£~ NDA F1 ANDA #0675 G145 L6 B 0 75 IR LA DR ISORF S MR R e, i, i, 2BERIRLT), it

TR A= R (21 CFR 314.50(d)(1) A1 314.94(a)(9)(i)) .

Data must be available to establish that the analytical procedures used in testing meet proper standards of accuracy and
reliability (21 CFR 211.165(e) and 211.194(a)(2)).

W AEAT BORMRABUE T F IR 20 W D5 25 A5 6 — 58 AR R LA AT SEVERRER o

Methods validation is the process of demonstrating that analytical procedures are suitable for their intended use. The
methods validation process for analytical procedures begins with the planned and systematic collection by the applicant
of the validation data to support the analytical procedures.

Gy BT TR AR VR S — A 7 vEaE T & R . B R R SR T AR I FRE A T R R G W AR
WA BB LS RS 20T IR TR ) o

The review chemist evaluates the analytical procedures and validation data submitted in the NDA or ANDA.
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PR 22 2K 23500 NDA 50 ANDA H (1) 73 A1 5 B RISk 28 RHEA T PR

On request from FDA, an NDA or ANDA applicant must submit samples of drug product, drug substance,
noncompendial reference standards, and blanks so that the applicant's drug substance and drug product analytical
procedures can be evaluated by FDA laboratories (21 CFR 314.50(e) and 314.94(a)(10)).

—H FDA 723K, ) NDA 5 ANDA [ HITEH IR AChil ], JOR2Y, AR 2y dons IS RS B LT FDA SE5 4
REXT s BT F 20 AT 7 1050EA TV (21 CFR 314.50(e) and 314.94(a)(10))-

The FDA laboratory analysis demonstrates that the analytical procedures are reproducible by laboratory testing. The
review chemists and laboratory analysts determine the suitability of the analytical procedures for regulatory purposes.
FDA 25025 (1) 73 BT 25 IR UEZ 0 A VAR S0 S A2 P LA ER B o o P27 RN 256 3 90 1T 5K o T2 1) 4 E A
SE T T IR I .

FDA investigators inspect the analytical laboratory testing sites to ensure that the analytical procedures used for release
and stability testing comply with current good manufacturing practices (CGMPs) (21 CFR part 211) or good laboratory
practices (GLPs) (21 CFR part 58), as appropriate.

FDA F 2B 250 73 Bt S a8 BEAT R 20l DR F 108U AR S 1k S K 0 AT 945 & BAT i) GMP (21CFR part 211)
F1 GLP (21 CFR part 58).

Each BLA and PLA must include a full description of the manufacturing methods, including analytical procedures, that
demonstrate that the manufactured product meets prescribed standards of safety, purity, and potency (21 CFR 601.2(a)
and 601.2(c)(1)(iv)).

B> BLA H1 PLA O AUEAG VAN A T EHE, Q8RNI BLUEI TR 17 i 15 A e 2 4,

4l 78 F 3 1R UER) (21 CFR 601.2(a) and 601.2(c)(1)(iv))-

Data must be available to establish that the analytical procedures used in testing meet proper standards of accuracy and
reliability (21 CFR 81

211.194(a)(2)). For BLAS, PLAs, and their supplements, the analytical procedures and their validation are submitted as
part of the license application or supplement and are evaluated by the review committee.

W IBEEAT GEORHIE W] BT T ) 20 W D7 VR 2 A 5 — 7 RO MRS BE R ] SEPE 2K ) (21 CFR 81

211.194(a)(2)). X T BLA, PLA J'EMTIAb R, FEFTHEAZ (I VF TR H R A N 2 24T 43 M IV A 7 AR B0 X 5 73
FIBERE, PP Dl 2 S50 IX I 23 BEREIEAT VP

Representative samples of the product must be submitted and summaries of results of tests performed on the lots
represented by the submitted sample must be provided (21 CFR 601.2(a) and 601.2(c)(1)(vi)). The review committee
chair may request analytical testing by CBER laboratory analysts to evaluate the applicant=s analytical procedures and

verify the test results.
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i PR NERE il BAZAE il T AL 5 A I 45 2R 5 4521 CFR 601.2(a) and 601.2(c)(1)(vi)). PFE Z2 b2 1M 2%
R CBER 5230 % A 70 M N BAEAT 0 S 90t WS 2 IR 0 A 5 i A T VR A . T B e i 46
All analytical procedures are of equal importance from a validation perspective. In general, validated analytical
procedures should be used, irrespective of whether they are for in-process, release, acceptance, or stability testing. Each
quantitative analytical procedure should be designed to minimize assay variation.

MIAER A BRI Mo iE A A R S . — ek, NS ZN A S ubd ik, mAR
FORWH TR, AT, ABRREMESER . SRR E BT VR R G B> H A iR 2
Analytical procedures and validation data are submitted in the sections of the application on analytical procedures and
controls. Recommendations on information to be submitted are included in sections Ill through IX and XI of this
guidance. Information on submission of the methods validation package to the NDA or ANDA and samples to the FDA
laboratories is provided in section X.

IR TR AN GG UE BRI A FRAE I R 20 A 7 AT ) B P R A AR R A 1 21 DX TN X ZE 45 T P i
PEZORL T Ao 7] FDA SEE S S AEFE 5 F1I62S NDA Fil ANDA H 1K 20 #7136 UE TR A5 B X &
I1l. TYPES OF ANALYTICAL PROCEDURES
A. Regulatory Analytical Procedure A regulatory analytical procedure is the analytical procedure used to evaluate a
defined characteristic of the drug substance or drug product. The analytical procedures in the U.S.
Pharmacopeia/National Formulary (USP/NF) are those legally recognized under section 501(b) of the Food, Drug, and
Cosmetic Act (the Act) as the regulatory analytical procedures for compendial items. For purposes of determining
compliance with the Act, the regulatory analytical procedure is used.

ITL. S H J5 iE R R
A EEDTTE

8 Gy AT 7 A R A JEORE 247 B 70 (R R 2 M B « USPINF HR R 43 A7 5 0 v 11 T 24 S0t H RS £ 23
Mrorike N THNFTEERL, @ ERIEE .

B. Alternative Analytical Procedure

An alternative analytical procedure is an analytical procedure proposed by the applicant for use instead of the regulatory

analytical procedure. A validated alternative analytical procedure should be submitted only if it is shown to perform
equal to or better than the regulatory analytical procedure.

B. BRI

BAC 7502 g e th T TAUBRE A & ik . R 2 — B AR W 7 ik AR 2 T e T 0 i
JiEIE, AT AN S i AR B T 1

If an alternative analytical procedure is submitted, the applicant should provide a rationale for its inclusion and identify
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its use (e.g., release, stability testing), validation data, and comparative data to the regulatory analytical procedure.
WRARAL TR T, WA G N SRR, JFFRBIILAE (i, U, RUETESEE) , BUETER K
H5SE N IT IR Bk

C. Stability-Indicating Assay

A stability-indicating assay is a validated quantitative analytical procedure that can detect the changes with time in the
pertinent properties of the drug substance and drug product.

C. REMiEmIT

R PEFG 73 70 M 2 BEASIN H DRk 24 sl 771 0 i e e it o N T 1 S it I ) AR AR PR 5 B AT

A stability-indicating assay accurately measures the active ingredients, without interference from degradation products,
process impurities, excipients, or other potential impurities.

RSB PEFR /R W BEANSE B ff ), 2250, W 0 sl FL s W A1 2% S 18 52 i v ot 00 5 G PR P B 7

If an applicant submits a non-stability-indicating analytical procedure for release testing, then an analytical procedure
capable of qualitatively and quantitatively monitoring the impurities, including degradation products, should
complement it. Assay analytical procedures for stability studies should be stability-indicating, unless scientifically
justified.

QAR A AT T AT R I A AR RS E MRS 2 M, N A e e MR AT E R R T, AR R
Y, B3 T IER LA T AN 78 o RSE P IR0 B 5 B W 5 R N 2 EA RE PRI R R BE ), BRAFA R PR
1 BEIE I & B

IV. REFERENCE STANDARDS

A. Types of Standards

A reference standard (i.e., primary standard) may be obtained from the USP/NF or other official sources (e.g., CBER,
21 CFR 610.20). If there are questions on whether a source of a standard would be considered by FDA to be an official
source, applicants should contact the appropriate chemistry review staff. When there is no official source, a reference
standard should be of the highest possible purity and be fully characterized.

IV FnAEd

A. FREmEIREY

AT LA USPINF absl e Fr )7 (Lb e, CBER, 21CFR 610.20)3KA4niEdh (k& — ekt fih) . W SRASREAf
—hR A AU AT 2 i FDA N2 B 5 2K, FHE 2 0 224 2 1] 3 22 A 2 PP o N B M0 o 0 R R 7 RV
VI SRAE A A i PR ) B0 . 2 A S PT RE R R0 82, R A3 78 70 S

A working standard (i.e., in-house or secondary standard) is a standard that is qualified against and used instead of the

reference standard.
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AT R (@E)EEW HFRPRAE S B —Egé&*]ﬂ{ﬁﬂﬂ)ﬂi*ﬁﬁ TR ARE 1, I RARE — 2 B 1

B. Certificate of Analysis

A certificate of analysis (COA) for reference standards from non-official sources should be submitted in the section of
the application on analytical procedures and controls. For standards from official sources, the user should ensure the
suitability of the reference standard. The standard should be stored correctly and used within the established use
interval.

B. TG

XFTARE AR A, A8 O R 3 AT R Y R N R A2 ARAE S TR e R NE SR R
HERL T R 2 S DR S RO T o I TE A A b A il I A S 5 AR IS 1) B o 3 ] bt

C. Characterization of a Reference Standard

Reference standards from USP/NF and other official sources do not require further characterization. A reference
standard that is not obtained from an official source should be of the highest purity that can be obtained by reasonable
effort, and it should be thoroughly characterized to ensure its identity, strength, quality, purity, and potency.

C. #rifEm KIS 2

M USPINF B L8 B 7 RUSSRAGF AR AE SR AN D BRI ARE T i S R T e w4, JF AT
SO HLFE LI IR IG5, R, o, AR .

The qualitative and quantitative analytical procedures used to characterize a reference standard are expected to be
different from, and more extensive than, those used to control the identity, strength, quality, purity, and potency of the
drug substance or the drug product. Analytical procedures used to Draft — Not for Implementation characterize a
reference standard should not rely solely on comparison testing to a previously designated reference standard.

F T 558 Bl it (80 58 PN 5 B 23 M R Y 2 AN [R] 1 T2 SOt 2 sl n i g Ay, i, i, AR
ML, BELCEATERAN . HITHeviE bl B2 M I AN A5G T R 95 72 vt b 2B A T LU S
Generally, this characterization information should include:

A brief description of the manufacture of the reference standard, if the manufacturing process differs from that of the
drug substance. Any additional purification procedures used in the preparation of the reference standard should be
described.

—ROR YL, FE BURHY 2 AL

Bl il ) ] B 2, R IL AR T 2R A T A I 0 JsURE 24 8 o = R ) 2 AR AE it IS BT P A 4D 7 RS
R .

Legible reproductions of the relevant spectra, chromatograms, thin-layer chromatogram (TLC) photographs or

reproductions, and other appropriate instrumental recordings. Data establishing purity. The data should be obtained by
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using appropriate tests, such as TLC, gas chromatography (GC), high-pressure liquid chromatography (HPLC), phase

solubility analysis, appropriate thermometric analytical procedures, and others as necessary.
HZOGIE, @ik, TLC M A L e A o e i by S e
JESTALFE R BORE . N BN I 2 AR I T VA SRR X 2E Bk, teaniit TLC, GC, HPLC, AHWEARIMHT, @4
FR R RT3 00 S b R 3 T 5
Appropriate chemical attribute information, such as structural formula, empirical formula, and molecular weight.
Information to substantiate the proof of structure should include appropriate analytical tests, such as elemental analysis,
infrared spectrophotometry (IR), ultraviolet spectrophotometry (UV), nuclear magnetic resonance spectroscopy (NMR),
and mass spectrometry (MS), as well as applicable functional group analysis. Detailed interpretation of the test data in
support of the claimed structure should be provided.

WA BT RE, g, A5 A ZiARIE TORNY, 2 BRI U K 2K, e
JLEHT, IR, UVNMR MIMS, A 3i I BE Ao 31N 24 EEGEALEARR G50 il AT B o
A physical description of the material, including its color and physical form. Appropriate physical constants such as
melting range, boiling range, refractive index, dissociation constants (pK values), and optical rotation. A detailed
description of the analytical procedures used to characterize the reference standard.

7B L N EE (/b R DR i) TGV IEZ/BEIF 275

PR, A BUERE, WhEE, ST, AR (pK () MBGRE .

P T FR5E bR E i (R 20 AT R PR PR AN AR
For biotechnological/biological product reference standards, the recommendations on characterization information
above may apply and should be considered. However, additional and/or different tests would be important to assess
physicochemical characteristics, structural characteristics, biological activity, and/or immunochemical activity.
BT BRI bR, N 2S5 8 BRI, WIREWT AN . AR, B E WAL A, A
R, R R G P A P PR A 7 G I L A I 2 A
Physicochemical determinations may include isoform, electrophoretic, and liquid chromatographic patterns, as well as
spectroscopic profiles. Structural characterization may include a determination of amino acid sequence, amino acid
composition, peptide map, and carbohydrate structure. Biological and/or immunochemical activity should be assessed
using the same analytical procedures used to determine product potency.
YA Ve B RLAE SR, R BKONIBAR (384T SO PR RS o G50 FUE T Re R R 81, IR AL A,
i s IR P MR K S5 K6 o 6 2 AR 0 R 8 B B A 3 P PR 0 W 3 12 1 224 R A 5 7 i 280 ) 3 B T3 0 —F
These can include animal-based, cell culture-based, biochemical, or ligand/receptor-binding assays. While these tests

may be needed for complete characterization of certain reference standards, specific recommendations for validation of
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biological and immunochemical tests are not contained in this guidance document.

X MR AR TE I, ARG IR, A S I B A AR S AR B S IR AT U ik A ARG S e N
it 0T HELEhR e S O FE s AR G B 2 Rl £ 23 AT VR Bk 7 T ARy R e DO ANE AT 9 BB L 22 A

V. METHODS VALIDATION FOR INDs

For an investigational new drug, sufficient information is required in each phase of an investigation to ensure proper

identification, quality, purity, strength, and/or potency. The amount of information on analytical procedures and

methods validation necessary will vary with the phase of the investigation (21 CFR 312.23(a)(7)).
V. INDHEIS AT i IR R

X IND 55, B BRI EAA L BB A R S G g, B, 4, AR . Tl
¥ 73 A1 3 VAR T VAR T T ) B R 2 B B BER A (21 CFR - 312.23(a)(7))-

For general guidance on analytical procedures and methods validation information to be submitted for phase 1 studies,
sponsors should refer to the FDA guidance for industry on Content and Format of Investigational New Drug
Applications (INDs) for Phase 1 Studies of Drugs, Including Well- Characterized, Therapeutic, Biotechnology-Derived
Products (November 1995).

RTAESR 1B BOFIUIT A5 558 M 2 M E MBS AR BERT ISR, AR AT AZ2% FDA [fEH: 250 (4
TREHRIER), BTN, EDEAR D 5 1EBTFER IND Hg g A A% (1995 4 11 J1)

General guidance regarding analytical procedures and methods validation information to be submitted for phase 2 or
phase 3 studies will be provided in the FDA guidance for industry INDs for Phase 2 and 3 Studies of Drugs, Including
Specified Therapeutic Biotechnology-Derived Products, Chemistry, Manufacturing, and Controls Content and Format,
when finalized (draft guidance published April 1999).

RTAERTAES 2 PG 3 By BT 52 S IR 20 A VA RO RS SR T T 4R B, Aok NF T BLZ % FDA )
Tar: 2yl (CWIREMEER, AR, AR D 5 1 HrBiisie IND i CMC MR (B
%, 1999 44 J) .

All analytical procedures should be fully developed and validation completed when the NDA, ANDA, BLA, or PLA is
submitted.

FE3$2C NDA, ANDA, BLA B PLA I, AT (0 T J5 i8N 24 E T A ok, IF13 SIS T

VI. CONTENT AND FORMAT OF ANALYTICAL PROCEDURES FOR NDAs, 230

ANDAs, BLAs, AND PLAs

Any analytical procedure submitted in an NDA, ANDA, BLA, or PLA should be described in sufficient detail to allow a
competent analyst to reproduce the necessary conditions and obtain results comparable to the applicant=s. Aspects of

the analytical procedure that require special attention should be described.
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VI. NDA, ANDA, BLAFIPLAFR4: 75 0 A BRHE R
NDA, ANDA, BLA Fl PLA A2 AT — 0 Bt 1880 2 B P Rk, DTG A% 100 A N R e E B0 L
T RS S E T HRAT AN i 2 A 2 ) S 45 T o 4 BERGA S BT 7 90 mp 5 BRE R R i M )

If the analytical procedure used is in the current revision of the USP/NF or other FDA recognized standard references

(e.g., AOAC International Book Of Methods) and the referenced analytical procedure is not modified, a statement

indicating the analytical procedure and reference may be provided rather than a description of the method (21 CFR
211.194).
R 20 M U552 USPINF BHE FDA AT 226 SCHR (A1, <<AOAC HBrJrikiCgi>>) H Hr 2 %17 i
THERZ B SHE, WRSAHZ I NTINEN S5, ATRBEZ M7 %148 (21 CFR 211.194) .
A description of analytical procedures from any other published sources should be provided, because the referenced
sources may not be readily accessible to the reviewer.
T HE A TR LM SCHER EIRAFI 37500, NS B AT UK, PR PR B R] RE I AN RRAR 7 (8 (R 3R 431X
LB
XTI rh A AR ) S N A PR
A. Principle
A statement of the principle of the analytical procedure should be included. For example, separation is based on
isocratic reversed phase HPLC with detection by UV.
B. Sampling  The number of samples (e.g., vials, tablets) selected, how they are used (i.e., as individual or composite
samples), and the number of replicate analyses per sample should be described.
A. BARTTE
I B o3 B T IR B ATk . EE i 2 T A5A7 S A HPLC BEAT 20 B, Rl &l UV Rl %
B. HUff
WTEROR AT Prikkem il e, i, 5, AR TR (BatE, PR RARER), B
ANKE: b 23 AT R R U
C.Equipment and Equipment Parameters

A listing of all equipment (e.g., instrument type, detector, column type,
dimensions) should be included, as well as a list of equipment parameters (e.g., flow rate, temperatures, run time,
wavelength settings). A drawing representing the experimental configuration (e.g., illustrating positions for a spray
pattern analytical procedure) should be provided, when appropriate.
C. BB/ SH
TERURMAT: AR CLotn, (XERAY, fds, FE72R8, RO A28 (e, Jl, W,
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IBATI TR MIBOE WACATE ) o AR EE AN, EE R AESLIG S MR B Cbetn, B s b 5 i AL ED o

D. Reagents

A list of reagents and their grades (e.g., USP/NF, American Chemical Society (ACS)

Analytical Reagent) should be included. If in-house or modified commercial reagents

are used, directions for their preparation should be included. Unstable or

potentially hazardous reagents should be identified, and storage conditions,

directions for safe use, and usable shelf life for these reagents should be specified.

D. A

TERURIAT : WFIHIR AN RS (Lhln: USPINF, SEELL2:4E (ACS) ZpmilkAD. nSAd 2 H
TRt 8 S SO R R AT, DR 2 AT 6 T e W T AR I BT Y FESE RS R, bR W) HL A7 A1
22 A P RS T 9 34

E. System Suitability Testing

System suitability test parameters and acceptance criteria are based on the concept that the equipment, electronics,
analytical operations, and samples to be analyzed constitute an integrated system. System suitability testing ensures that
the system is working properly at the time of analysis. Appropriate system suitability criteria should be defined and
included in the analytical procedure.

E. RGN LR

ARGUIE NAE S S BN GRS IR S RS XS, T IoE, AT ERAE ARSI AN AT 2 A
FGUIE NN UG DR AR GEAERE S AT A I BEAR S IS AT o AE 0T E TP N2 A 0 2 ) R G I 1 B A
ko

All chromatographic analytical procedures should include system suitability testing and criteria. Parameters typically

used in system suitability evaluations are defined and discussed in the CDER reviewer guidance on Validation of
Chromatographic Methods (November 1994).

BT B (% 3 BT 07 R0 2 A AR G0 N S A I ) S ks Fn e . CDER PR B 4 B <<t il 20 A VR IS UE
>> (1994 4 11 ) X T PPN 2R Geal W A i S S 80k 4T 17 5 U ig .

System suitability testing is recommended as a component of any analytical procedure, not just those that involve
chromatographic techniques. Regardless of the type of analytical procedure, testing should be used to confirm that the
system will function correctly independent of the environmental conditions. For example, titration analytical procedures
should always include the evaluation of a blank (commonly referred to as a blank titration).

IR GUIE AT S0 NN BT 3T AR — e, AR a5 ik . et ik, #EX
FH S5 SRAIE 52 1% R Gt e AN 2 R B 4 A1 (R s W I I E A OB AT o LG, 9 58 V2 — MR U 7 B AT 28 (1 526
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F. Preparation of Standards

Procedures for the preparation of all standard solutions (e.g., stock, working standard solutions, internal standards)
should be included.

F. AriE e K&

AP bAEMEIR CHean, A AR IR, B R D IR

G. Preparation of Samples

Sample preparation for individual tests should be clearly described. Specific details should be provided for unusual

sample preparations (e.g., solid-phase extraction, derivatization).

G. FF A AER ARG PR RF i E 2 W H IR 175 A, AN T AR RE i 28 W B G TR PR 5 1

H. Procedure

A step-by-step description of the procedure should be provided. The description should include, where appropriate,
equilibration times, injection sampling sequence, and system suitability or start-up parameters. Unusual hazards should
be identified.

H. #EdE

I 2 AR AE D B AR R AT B D RUR . RO N M EOE AU M E R AT, AR S HERE G A AR 4t
N EUR BB AN WG .

I.Calculations

Representative calculations, with a tabulation defining all symbols and numerical factors, and specific instructions for
the calculation of degradation products and impurities should be included. Any mathematical transformations or
formulas used in data analysis should be described in detail. These may include logarithmic transformations used to
obtain a linear relationship from exponential data, or the use of multiple order regression analyses.

J. WHH

P ERARER T A, JFESIR VI FF 5 FECE R St SRR = R 2% R R kA FH BT . B
A7 T 25040 3 A (0 B e Al o SO VR AN A o XK 80, 500 B e IR A3 H8 B I MG &R, 5 JemlH )
B A -

K. Reporting of Results

K. &5 3R_ i

1. General

The format used to report results (e.g., percent label claim, weight/weight, weight/volume, parts per million (ppm))
including the specific number of significant figures to be reported should be provided.

1. @
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REZBLE S S IT IHCFIL CBI, B3 RIROET MG, WIW, WL, ppm )

2. Impurities Analytical Procedures

The name and location/identifier (e.g., retention time (RT), relative retention time (RRT)) of impurities and the type of
impurity (e.g., process, degradant, excipient degradant) should be included in the analytical procedures for impurities in
the drug substance and drug product. The detection limit (DL) or quantitation limit (QL) should be stated, as appropriate.
The DL or QL can be set using the drug substance's detection response.

2. FRBr MR

TEA LGP I A7 i R 2 R R AR s B2 BR800 A4 BRI A /RS (B, RBFINFIR) RT, A fR
BINE] RRTD, LARZRBRIANSRE CRUan T2 =4, WOUBAIRERE =)D, WAl Re, e iR DL =2
€ BIR QLo Bnf AR e s far i+ i DL AT QL.

Reporting of organic impurities should cover (1) specified identified impurities by name, (2) specified unidentified
impurities by location/identifier, (3) any unspecified impurities, and (4) total impurities. The total organic impurities for
the drug product or drug substance is the sum of all impurities equal to or greater than their individual QL.

See recommendations regarding appropriate QLs in FDA impurities guidances (see references). Inorganic impurities
and residual solvents should also be addressed.

AU, NS 1 AL E C e AR B A R 2. AicBERZE S Gl
filbri&ss 3¢ FTAMIBCHICEBIIA, Bl 4y B2 AN BUR IR T IA 2 sl I0 A 5 IR 4%
B R R . FEIRXHATLLZ % FDA JRiR M CE A R HAE E R IRERINE CBIRHENZ%) . NIRRT
Rk, BN IZPEHE R

For the drug product, drug substance process impurities may be excluded from reporting if an acceptable rationale is
provided in the sections on analytical procedures and controls. Drug product impurities from the drug product
manufacturing process, packaging, and labeling should be addressed.

X i AR G o3 1) 2R e ] AANELEE AR B v BRAR AR R IR 5 R Sl A T — AN AT DL %%
M, A, AE dhilE A e R CRARIGAED 7 AR 2% U Z R 2 .

The above reporting information may not be strictly applicable to all products (e.g., biological, biotechnological,
botanical, radiopharmaceutical drugs), but any significant process and product-related impurities should be determined
and reported.

AP (Lo, AR AW 200 R R IR AR # Z s F L R BT
WARS, (HR DT SBT3 LK ™ A DR R 27% SIS A A AR 35

VII. METHODS VALIDATION FOR NDAs, ANDAs, BLAs, AND PLAs

A. Noncompendial Analytical Procedures
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In an NDA, ANDA, BLA, or PLA, data must be submitted to establish that the analytical procedures used in testing

meet proper standards of accuracy and reliability (21 CFR 211.194(a)(2)). Methods validation is the process of
demonstrating that analytical procedures are suitable for their intended use. At the time of submission, the NDA, ANDA,
BLA, or PLA should contain methods validation information to support the adequacy of the analytical procedures.
VII.NDA, ANDA, BLAFAPLAH 4375 ELBAE

A. JEZRTITEE

7£ NDA, ANDA, BLA = PLA ", [ 25 S35 A8 BEORE UGG BRI o B P FRD 20 B 77 325 A A 38 =24 A I B2 T 5
PEER (21 CFR 211.194()92)). 77 7745 il A Ve i 73 A Jr i 3G M+ HAUE R@ Mt A . AEIE A BERHN
NDA, ANDA, BLA =% PLA "N E40 5 oA 5 iR 08 UE SR AR 0 M 5 V5 M HE R L

The International Conference on Harmonisation (ICH) guidance Q2A Text on Validation of Analytical Procedures
(March 1995) and Q2B Validation of Analytical Procedures: Methodology (November 1996) provide recommendations
on validation of analytical procedures. Analytical procedures outside the scope of the ICH guidances should still be
validated.

ICH #5350 Q2A: /MM Jjikih il (1999 4E 3 H) M1 Q2B: MM jikibil: Jivke¥ (1996 4F 11 H) 43H T 4%
B PRS0 TR ICH $i3-5 Js YR Bl 4 23 At 7 vkt e 75 IR )

Validation Characteristics

Applicants should submit information on the validation characteristics of their

proposed analytical procedures (see ICH Q2A and ICH Q2B). Although not all of the validation characteristics are
needed for all types of tests (see section VII1.A.3), typical validation characteristics are:

1) R H

HA 2 I 2 IR A LT AUL S 20 W O 5 OB UE T H 7 AR B (UL ICH - Q2A AT ICH Q2B). JRVEANEXT T T H
KAL) 73 W 5 VE AR G EEREAT P ARG AET H - (ISR VILAZ 55, HIA A MR UG IETI H Q-

Accuracy

Precision (repeatability and intermediate precision)

Specificity

Detection limit

Quantitation limit

Linearity

Range

Robustnes

THER 2
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WL RSP PRS2 )
g
el B
€ 2 R

i
. Other Methods Validation Information

Methods validation information should also include:

Data to demonstrate the stability of all analytical sample preparations through the time required to complete the
analysis.
2) e T BRI R
TN T IR UE BERHE Y 24 B
VEHI BT 20 M7 2 A b £ 56 J 20 BT BT s (R I ] A AR RS R AR W e
Legible reproductions of representative instrument output or recordings (e.g.,
chromatograms) and raw data output (e.g., integrated areas), as appropriate.
Instrument output for placebo, standard, and sample should also be provided (see section VII.A.2.c).
T BT T B A AR M R sk Bk Can il 8D FRUR ORI (R IAR Do 22 JRERI, 0] BRI St PR A%
st AR T SR A (ILEE VILAL2.c %),
Representative calculations using submitted raw data, to show how the impurities in drug substance are
calculated. Information from stress studies (see section VII.A.2.b). Impurities labeled with their names and location
identifiers (e.g., RRT for chromatographic data) for the impurity analytical procedure.
- AR A, DRI OB 2 R i 2% U SR o S
- GRPEARSEEG TR (WLEE VILA2D ).
ST T IT IR, SRR B AL BRI EAR AT (i, (0 5% v AR DR B IR ) RRTD.
For drug substances:
A discussion of the possible formation and control of polymorphic and enantiomeric substances.

Identification and characterization of each organic impurity, as appropriate. This information may not be needed for all

products (e.g., botanicals). Other impurities (e.g., inorganics, residual solvents) should be addressed and quantitated.
- 0T R
LB P e o TE UK A AR T T e S A AR R 42
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XFREAN LI BT I A AR R B8 o AN i (A, A 2y) RGBS BORH o 0 TR g2
TR, FREEHD, N AT R E R
Recommendations on submitting information on impurities is provided in various FDA guidances such as the ICH
guidance Q3A Impurities in New Drug Substances (January 1996).

A list of known impurities, with structure if available, including process
impurities, degradants, and possible isomers.
LIBAS AT R R 2510 % FDA 4R 3 301F, Witk ICH 35 5500 Q3A T ATHLZ5 1111944 /7 (1996 71 /7).
2.0 AR, AR T 2%, BEAR AT RER) S AR . IR AE SR 3G, B ft.
For drug products:
A degradation pathway for the drug substance in the dosage form, 419
where possible. Data demonstrating recovery from the sample matrix as illustrated
by the accuracy studies. Data demonstrating that neither the freshly prepared nor
the degraded placebo interferes with the quantitation of the active ingredient. ICH
Q2A and Q2B address almost all of the validation parameters. Areas that should be
provided in more detail are described below.
- XAl
L J5URF 2 AE ) AT BE AR PR A
2,30 T RS B2 SRR UE (R it [ B
3.2 BERHR UGV A2 B 1) 22 R I A2 3 17 (R 22 SRR AN 2 S e s M e o R 2 2 0
ICH Q2A #1ICH Q2B JLT-X B HMAES AR HEAT Tk . N iR 3 (2 IR S i 2 S0 VR4 M AT 1838 1Y
Ji T o
a. Robustness
Robustness, a measure of the analytical procedure's capability to remain unaffected by small but deliberate variations, is
described in ICH Q2A and Q2B. Such testing should be performed during development of the analytical procedure and
the data discussed and/or submitted. In cases where an effect is observed, representative instrument output (e.g.,
chromatograms) should be submitted.
a. it 1
ICH Q2A A1 ICH Q2B Xt PE2 AR, EM BN IR AL N A EWIRE S . XK
R AR 3 BT T VE T RO RE TP AT IR, 0 S 36 45 BT DR R/ E AT . W RSB 50, TR de ACR A S
v Cnto gD,

b. Stress Studies
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Degradation information obtained from stress studies (e.g., products of acid and base hydrolysis, thermal degradation,

photolysis, oxidation) for the drug substance and for the active ingredient in the drug product should be provided to
demonstrate the specificity of the assay and analytical procedures for impurities. The stress studies should demonstrate
that impurities and degradants from the active ingredient and drug product excipients do not interfere with the
quantitation of the active ingredient. Stress studies are described in various FDA guidances relating to the stability of
drug products (see references). The design of the stress studies and the results should be submitted to the stability
section of the application. Representative instrument output (e.g., chromatograms) and/or other appropriate data (e.g.,
degradation information obtained from stress studies) should be submitted in the sections on analytical procedures and
controls.

b. SRR SL I

O 24 S A 0] U 24 0 R o R 1 B BEAT DR PR AR S CRET, MR KR FIBRIE KR, IR, Do i
AEACHERD S RIRBEMAE R, DORIE S BN AT T B AT AN G JE . s P e g 28R 2 i
P8 o3 MR A7) P R 70 0 B 2% ORI At = ) AN 2 s M 1 o3 R 7 B 0 Hr P A5 TPt FDAVIR 2250 T 24 R g ik
AR 3 i DUIHORT oif At S B0 AT T 838 .

FEHIE AR E VE— R N 2 SR AL BORME . SRR SEIG BT R SEIG S IR . AR PR st (lur: (il D
G TR OB AR S50 b DTS I BEAR A5 B NS SR A i) — 5.

c. Instrument Output/Raw Data

i. Organic Impurities

Representative data should be submitted to support an assessment of the organic impurities. Representative data for
residual solvents are generally not needed. Instrument output and the raw numerical values (e.g., peak area) with
appropriate identification and labeling (e.g., RT for chromatographic peaks, chemical shift (d) and coupling constant (J)
for NMR) should be provided. The impurity profile should be assessed at the quantitation limit and the instrument
output provided. Additional information should be provided to confirm that the impurity profile is adequately
characterized. For example, a representative chromatogram using detection at a low wavelength, such as 205 nm, and
double the proposed total run time could be submitted to support the specificity of the analytical procedure.

c. (a4t / R Bk

i AP

B B PACR M TR ISR A LR I VAL . BOR UG, AN Bk B R A AR BRI . A0 AR
SREUE CHbdn, WeAD MG ERAR AR CRean, (i Or B I TR, R RELR A AL A A RS 5 D
HON 2 B MR BT AR OH 1 E R SRORIAS 2  HEOS 2R BUS DU EA T DAty o 3 4 R L & SR A IS T DL
3BT ARMFE . Lyl Beanit, ACHRMERREE T AR K2 205nm, U] DLRHELE RIS AT IN TR S8 K 42
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P LLSCRE T 5 1 & e

For quantitation purposes, the response factor of the drug substance may be

used for impurities without a reference standard. In cases where the response factors are not close, this practice may still
be acceptable, provided a correction factor is applied or the impurities are, in fact, being overestimated. Acceptance
criteria and analytical procedures used to estimate identified or unidentified impurities often are based on analytical
assumptions (e.g., equivalent detector response). Assumptions should be discussed and justified.

FESE R HTIN, - JSUREZ AR e B D) 1] T 3 A 0 SRR A 2% T 2 SRy B2 R AN ., BN T TR
DA BB % TS b R At RS, SRR nTAT . T VRN i 0 2% OR339 T A A VAN 20 A
THEZ TSI T B CEEtun, A ORI M D o N 24 00 X SR AT W 1 AN A B B

ii. Drug Substance

Data should be submitted showing the separation and detection of impurities using

spiked or stress samples. Complete impurity profiles as graphic output (e.g.,

chromatograms) and raw data (e.g, integrated peak areas) of representative batches

should be submitted in the sections on analytical procedures and controls for the

drug substance. For ANDAs and related submissions, appropriate information for the

batches used in the biobatch or

submission batch should be provided. All responses (e.g., peaks) should be

labeled. The analytical procedure used should be capable of differentiating changes,

if any, between past and present batches. The quantitation limit and the type of

organic impurity (e.g., degradant, process impurity) should be stated. The analytical

procedure number, batch number, manufacturing date and site, and date of analysis

should be provided.

J5Ukt 2y

O 24 SR AN 23 b GERLRT 5 A A s 3 A DR LR 2% 5 1R 23 BRTASEI » A8 JsORL 21K o M v Az il — 5,
I Z AR A B CRedn: (i &) SR AR IR S 58 BRI 28 B DU sl da il (Eetm, AR TR
Xt ANDA ISR IEAS, AR BEREEIIAEIR (biobatch) B $RACHEIR (submission batch) fRIAH5%
ORI MRt A pgme Y CEetn, (aikid) HON BT AR .

It B0 73 BT 530 8 24 A e 0 DX 23 S Tt R A T e R 2 B (A4, A RA X SRR R G . W2 B I PR
A HLZRTIRAY CRutm: B, T 22850 . TR NIER S, fs, A7 HAA ik o4 H
.

iii. Drug Product
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Information such as instrument output (e.g., chromatograms) and raw data (e.g., integrated peak areas) from

representative batches under long-term and accelerated stability conditions, and stressed samples should be submitted in
the sections on analytical procedures and controls of the drug product. For ANDAs and related submissions, appropriate
information for the biobatch or submission batch should be provided. References to the raw data (e.g., chromatograms)
should be included in the stability section of the application.

il

FEFIFN R AT IE RS — R, N AR AR BORME . ARSRIEE 5 72 IR AR P S50 45 AF 1 o B i
SCUG A PE N A ER s (L D st BeRl (gD 0T ANDA RIATSGIEAT, W4 ZEE A= )R ]
JE S R B AR BTG 2 BERE . A5 HE FRARGE I 5 o N 2 G R SRk Chedm: ).

At a minimum, the submission should include instrument output and raw data for release testing and at the latest
available time point for the same batch. All responses (e.g., peaks) should be labeled and identified. In addition, the
analytical procedure number, batch number of the drug product, manufacturing date, date of analysis, source and batch
number of drug substance, manufacturing site, and container/closure information should be provided. The analytical
procedures used should be capable of differentiating changes, if any, between past and present batches. The quantitation
limit and the type (e.g., degradant, leachables from packaging) should be reported. Multiple methodologies can be used.
R/, AR N 2 AL SR T A (Release testing) (A A8 i H AN AR Bk}, bRy T I W A 5 Can (i
W), peAb, B, Mg, WIS, BT EL e I, JORRZY BRSBTS, A K
R RGE B WE AR IAIR Z WAFAE 22 1 TE, B A i 2 S e D IX 7 ik W24
PR SRR AR Can, B, B s D .

3.Recommended Validation Characteristics for Types of Tests

Table 1 is a summary of the validation characteristics that should be addressed

during validation of different types of analytical procedures. The same methodology can be used for several purposes.
The validation information should support the intended purpose of the test. For example, if Raman spectroscopy is the
methodology selected to quantitate polymorphic forms as impurities, or chiral HPLC for enantiomeric impurities, the
recommended validation characteristics in Table 1 under quantitative testing for impurities would apply. However, if
Raman spectroscopy or chiral HPLC are used for the purpose of identification or as specific tests, the recommended
validation characteristics listed for those types of tests would apply.

3) - JAr I A HEAE K iE TR H

® 1 MR TAEAF 73 M 75 2 S e A b I i S BRI H o W T 2 A i RAEBORN 2E6E
SCRAZ T ERIUE ik Lo, dRir2oeil il T a2 28 i, sk HPLC HF 20 e i 4
Aept, WEN IR 1 b 2200 H 7 DTSRI H o SR, AR Ay 8O0 T HPLC BT T4 5l
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FAAESEIR L, W EENV IR 1 A By (I SE SRR A e I H
R L AFISAURI FHHEAE K T H

Pyt Rl RN WHE (AT
2 | BE B, SEHM

PR —
kT —H A

N 85 8 — v ()R 2
gtk

A0 PR

R

P

SIEA

TR /% E TR H

Signifies that this characteristic is not normally evaluated.

+ Signifies that this characteristic is normally evaluated.

1 In cases where reproducibility has been performed, intermediate precision is not needed.

2 Lack of specificity for an analytical procedure may be compensated for by the addition of a second
analytical procedure.

3 May be needed in some cases.

4 May not be needed in some cases.

5 Lack of specificity for an assay for release may be compensated for by impurities testing.

A
—: RN AT BRI H .
+: RNl E HRUERIUH .
s RICAIRE 7RI, TG E AR UE TP R .
o QORI TR D LR LS, W2 MR T A
3: HULHIL MR EM.
4: AGUEHLL T AT
Identification
Identification analytical procedures may include tests such as IR, differential
scanning calorimetry (DSC), X-ray diffraction (XRD), UV, and HPLC retention time.

A specific identification test should be included for the active ingredient whenever
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possible. In cases where a nonspecific identification analytical procedure is
proposed for the active ingredient, two independent analytical procedures are
generally sufficient, if justified. For other identification tests (e.g., a chiral

HPLC retention time as confirmation for the presence of an enantiomer, chloride test
for a counterion) a single test is acceptable. This concept of the number of

identification tests is applicable to both the drug substance and drug product.

a. %

SEVEDMT I EAT: LAMIR), Z- v HT(DSC), X-GHEATH (XRD)AT HPLC ORI IR) o X J5Ukk 2y, S n] g2
AL @R ) ) S5y, WU AR 2 JE VAN SR IR 8 PR 3 BT U7, T R SR U Az FH S AN BT IR 43 AT 5 VR R 2
SRRSO VA, T HPLC A4 B I 18] T A A5 A2 (e S, P8 3 7 i AL
Prses), wh— M FTRAT o 8 PR SR AL H RS RS T T Rk, s TR

b. Impurities
The validation characteristics under quantitative testing for impurities, as
described in Table 1, apply, regardless of which methodology is used to quantitate
impurities. If the same analytical procedure is proposed as a limit test, validation
characteristics under limit testing for impurities will apply.
b. 2%t
TR BUE BT, ORI A T5 R 2 ), RN EEIGAER 1 vh RN M PR BT A N 5
T H o i B RIFE 7538 FAROE PEAS I R 40 AT D5 kiK1, XS 36 1 vh 2800 HEr P00 T S8 eIt H EAT 56
ks
c. Assay
Assay includes the content of the active ingredient, preservative (if used), and
measurement of content in dissolution and content uniformity samples.
c. &
B AT AR R R R, T B R AR e, A R R ) B AR U i ) R E
d. Specific Tests
Specific tests to control the drug substance, excipient, or drug product can include tests such as particle size analysis,
droplet distribution, spray pattern, dissolution (excludes measurement), optical rotation, and methodologies such as
DSC, XRD, and Raman spectroscopy. The validation characteristics may differ for the various analytical procedures.
For example, accuracy, repeatability, intermediate precision and robustness should be evaluated for molecular size

distribution gel permeation chromatography (GPC).
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d.HFE S
T JsURkgy, s sl s 2 ) i s s A A kLA e i, Z5 RS, Wi, OGS LI DSC, XRD A fi
ZOCIEAETTVE . AR T VE T SRR H AN SA R . Ben i, ) TREisiE (1% (GPC), % %4t
AR, FAINE, P IaDRE s AN A .
e. Compendial Analytical Procedures
The suitability of a compendial analytical procedure must be verified under actual conditions of use
(21 CFR 211.194(a)(2)). Information to demonstrate that USP/NF analytical procedures are suitable for th
e drug product or drug substance should be included in the submission. Information on the specificity, in
termediate precision, and stability of the sample solution should be included. Compendial assay analytical

procedures may not be stability-indicating, and this should be considered when developing the specificat
ion (see section I11.C). For compendial items, additional analytical procedures, such as impurities or osm
olality, may be

requested to support the quality of the drug product or drug substance. These additional analytical

procedures should be validated (see section VII.A).

B. 2584 T3k

s ARSI o A5 P 2 A DA 24 B3 BT 77 925 00 3 P 1 (21CFR 211.194(3)(2)) - 5 IR Hh B BEER AL 24 8 43 7 7 vk 3
T BUSUR AT KB IE TR . BNV AZ BRI R R L, TPIaDR S, ARSI AR e VE T TR I B k). 24 i
BT TR RE R A RE MBS R AR RE 1K), DR T A T At (R I R DA 24 5% 8 XA (LS 111.CL3E) e X
TSI, W RE BN TRk, LR B IE R, R EEHIHIF SRR 25 (iR IX SN T AR T R

RO VILAE).

VIII. STATISTICAL ANALYSIS
A. General
Methods validation includes an assessment of the adequacy of the analytical procedure. Statistical analysis (e.g., linear
regression analysis, relative standard deviation) of methods validation data is often used to demonstrate the validity of
the method. The statistical procedures for the analysis of the validation data should be determined prior to the start of
any validation study. The procedure followed, including the amount of data to collect and the criteria used in
determining the acceptability of the analytical procedure, should be specified.

The raw methods validation data and statistical procedures used to analyze the raw data should be provided and

discussed in the sections on analytical procedures and controls. All statistical procedures used in the analysis of the data
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should be based on sound principles and be suitable for evaluating the dataset.
VIIL. G347
A. BRI
I INERAE AR DT IR TS PRI DAL o W0 AT R R BORBEA T e v A (Lt e Bl 3 AT, AT
Pt 22) LA W7 VR E RV . AETFAR 0 AT VESRUE 2 /Y, Y 2 S E T T IRAIE SR T Ge vt T ik 1B
B E P BRI RE A B R AR A B AN E T A Sl TR S AR AR
N 24 L 3 B T A ) T v R ARG 20 A R R SR AR SRR T - G vt 7k . I Tl 2 i il 42
THREF RN 2o B 1, IR T P B A 1 o
B. Comparative Studies
Comparative studies are performed to evaluate intermediate precision (e.g., different equipment, analysts, days). Compa
rative studies are also used to evaluate between laboratory variability (i.e., reproducibility) when an analytical
procedure is

used in more than one laboratory or to compare and evaluate the precision and accuracy of two analytical procedures
(e.
g., regulatory analytical procedure and an alternative analytical procedure). When comparative studies are performed,
homo
geneous samples from the same batch should be used, if feasible. Comparative results should be statistically analyzed
and
discussed and any bias explained.
B. Xf LEHF ST
TF XS HERIE T ADEA P IRDRS 25 B2 (B, AR B, AR AT 51, AFIREE) . 24— 5 i AE 2 A S8 S N T
S LGPPSR (H s 358 0 AT T AR AR 23 M 5 1%) AR 4 PR R A P2 I, -t 2 0BT 0 EE AT 9 A
PIAG S50 4 IR (0 22 (2, FEILPE) . AEHEAT X LEWTFEmT, A BT e A P [R)— 3t 5 RS SO RE o 75000
A TT I 45 AT et o B ishig, TR 2= EAT ke
C. Statistics
For information on statistical techniques used in making comparisons, as well as other general information on the
interpretation and treatment of analytical data, appropriate literature or texts should be consulted (see references) .
C. gt
KT X LA M I Gevt- B TERE, R0 20 b 508 Ak AN ATT (1) L e FEAC R), 1) 2 DLAH S 1A SCHR (WL 2 25 S
k)

IX. REVALIDATION
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When sponsors make changes in the analytical procedure, drug substance (e.g., route of synthesis), or drug product (e.g.,

composition), the changes may necessitate revalidation of the analytical procedures. Revalidation should be performed
to

ensure that the analytical procedure maintains its characteristics (e.g., specificity) and to demonstrate that the
analytical procedure continues to ensure the identity, strength, quality, purity, and potency of the drug substance and
drug product, and the bioavailability of the drug product. The degree of revalidation depends on the nature of the change.
When a different regulatory analytical procedure is substituted (e.g., HPLC for titration), the new procedure should be
validated (see section VII).

IX. FHRIE

HIGERAR I T708, EORG(bet, A Repg£k), sElRI(Eetn, o0 ME T SRR, W S A VAT
WA BEATEEIUEE A T # R T AR RS IR PR (e, L @), B UE B W% B 5 AT AR BE i O i
BRI, REEGRR, eR, 2RI, Kbl A A R . SR AR P B %A B AR L
o AT S — ANk R G (Lo, O HPLC A8 T e ), WM oA it 228 uE (LA v
).

If during each use an analytical procedure can meet the established system suitability requirements only with repeated
adjustments to the operating conditions stated in the analytical procedure, the analytical procedure should be
reevaluated, amended, and revalidated, as appropriate.

FDA intends to provide guidance in the future on postapproval changes in analytical procedures.
WRAERE AL I, AL ZRUENS 73 W7 T T I B 2 R HEAT I, A e AT & R GEIE A R I,
VUl 73 At 5k i Bl S AT FOR A, B IEAEGAE .

FDA T SAERE A B G 73 Mt 5 Ve A2 5 5 ThT 4R e
X. METHODS VALIDATION PACKAGE: CONTENTS AND PROCESSING

Part of the methods validation process may include FDA laboratory analysis to demonstrate that an analytical procedur
e is reproducible by laboratory testing. A methods validation package (see X.A) and samples (see X.B) will be needed
for

this process.
A. Methods Validation Package
The methods validation package will usually include information copied from pertinent sections of the application. To
aid the review chemist, these copies should retain the original pagination of the application sections. For ANDA and
NDA

products, the archival copy and extra copies of the methods validation packages should be submitted with the
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application.

For ANDAs and related supplemental applications, one archival copy and two extra copies of the methods validation
pac
kage should be submitted. For NDAs and related supplemental applications, one archival copy and three extra copies
shoul
d be submitted. For BLAs and PLAs, a separate methods validation package need not be submitted. Information similar
to

that specified here should be included in the BLA or PLA submission.
X. SHITERAESRl: AR EE b B
YER I3 B A UE I RR I P80, 7T AE T 2 FDA SRS A9 70 A LR UE W WA RS — 20 A VA S BE R IR AEIX A
TR AR 25 5 S0 B J7 R BAIE BB XA)FIEE il (I X.B).
A. ST EERAE SR
I M7 A BORKE 2 A A TP ARG T o O TAE T URAAL A K AT PR, IXSEBORIAY 24 S AR ok
Hig 4, AR AARTEA
XTI R 24 FAR Tl SR s AE FRR R Y 23 R AT 40 70 B 5 B UE BRI A7 R I S (archival copy)
AR EIAS . 0T 25 g AT AT SC IO #h 78 B, /g BE4RAT 0 0 i T iR SR UE BRI A7 A4 I A (archival copy)

RS AN EIA o XT3 25 Wil S AR SR e Wi, 75 BEERAS — 0 4 W 5 iR SRR WK AP A4 B A (archival copy)
FFAN = EIA . XFF BLA FTPLA, WA TG B GE AT 0 My 7 VRIS Pkt AL PR 45 7E BLA FI1 PLA
HE o

The methods validation package should include:

1. Tabular List of All Samples to Be Submitted

The list should include the lot number, identity (with chemical name and structure

where required for clarity), package type and size, date of manufacture, and quantity of the samples.

2. Analytical Procedures

A detailed description of each of the analytical procedures listed in the specifications should be submitted. The
description should be sufficient to allow the FDA laboratory analysts to perform the analytical procedure (see section
VI).

3. Validation Data

Appropriate validation data to support the analytical procedures should be submitted. Individual values as well as
summary tables should be provided. Representative instrument output and raw data and information regarding stress

studies should be included (see section VII).
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4. Results

The results obtained by the applicant for the submitted samples should be provided. Alternatively, COAs could be
submitted. The dates of analysis should be stated.

5. Composition

The components and composition of the drug product should be provided.

6. Specifications

The specifications for the drug substance and the drug product should be included.

7. Material Safety Data Sheets

The applicant should include material safety data sheets (MSDSs) for all samples, standards, and reagents (29 CFR
1910.1200(g)). As appropriate, MSDSs should be provided for other materials used in the analytical procedures listed in
the methods validation package. In the case of toxic or hazardous materials, MSDSs should be posted on the outside of
the package to facilitate safe handling.

IINT T IR DR 2 EA 4

L. Fridrdd s Fmm 991206 4

RPN ALY, SR A NG R ), WRSRBLRIN, B H L, R

2. ik

SR ARHET PRI 73 M E VR A o« TERIR N 2 EAR 787y, T LAk FDA SE56 = 0 A A SUAR AR A 41
WHATHRAE. (W2 VI %)

N B TSR T AR RAE BEORE . N BEERACREAS 70 M Kt ABEIR o 3 BRI SR (R {2 Y BOREAN
SREEMTICTR. (LA VI EE)

4. 4

O 24 LR A A 20 SR BERE S T A T R AT SR, B SR BT S R i B R U AT 30

5. 4%

it Ut W TR 2 23 R 2

6. WAt

it A SO 24 R 75 P S5 e b A

7. ZRHHE

IR 7 N B LT AR i, At S R K 22 4 5 22 (MSDS) (29CFR 1910.1200(g)) » 38 E25&E 32 (i 737 52
Bk b B 41 4 3 B 7 T I S R 2 2 H i R (MSDS) . W A g s e R B E R MR, TSNS b
Jiti b MSDS, LAME T2 4= 4bBH .
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B. Selection and Shipment of Samples
On request from CDER, an NDA or ANDA applicant must submit samples of drug product, drug substance, noncomp
endial reference standards, and blanks, so that the suitability of the applicant=s drug substance and drug product
analytical

procedures can be evaluated by FDA laboratories (21 CFR 314.50(e) and 314.94(a)(10)). For BLAs and PLAs,
representat

ive samples of the product must be submitted, and summaries of the results of tests performed on the lots represented by

the submitted sample must be provided (21 CFR 601.2(a) and  601.2(c)(1)(vi)).
B. F: fh I FEAIIZ 0
NDA 5 ANDA FHi5 5 25 AR 24 ity P 5 R 5 0 (CDER) I ZESK BB AZ I, J5URE 24, AF 24 BRSO R 1
DU FDA 5256 % a] LAPEAL FRIE 2 BT F SRR BORE 25 23 A 5 ik (rad 7 (21CFR 314.50(e) #i1 314.94(a)(10)) . X
T BLA R PLA, T #2487 i AR MERE i, FF2 (LT3 A8 #F i AR A I 45 5L - (21CFR601.2(a) #11 601.2(c) (1) (vi)).

For CDER products, the number of sets of samples that should be submitted for methods validation will be identified in
the instructions forwarded to the applicant by the FDA laboratory. In general, the quantity of samples in each set should
be double the amount needed to carry out the testing as performed by the applicant. Along with the drug substance and
the drug product samples, the applicant should submit internal standards, non-USP reference standards, samples of
impurities, degradation products, and unusual reagents. A set of samples will be shipped to each assigned laboratory.
XtT- CDER 7 #h, FDA S 340 15 I ITE& P AR A A B e RO UG, BRSNS g R W . B
T EBAT SR AN FRE S 22 Ak, FREE I Y 2 AT N R T, ARSETE 2 ORI, AR BTRE A, BRI AR
W 2 B RN E SR A I R IR

For biological products, CBER should be consulted on the submission of samples and supporting materials.

Unless specified differently by the reviewer, samples from any batch, preferably samples from an aged batch, may be
selected for NDAs and NDA supplemental applications. The submitted drug product samples should be from a batch
made with the proposed market formulation. For ANDAs and appropriate supplements, a sample of the finished product
from a batch being used to support approval of the submission should be used. If a sample is selected from a batch not
described in the application, an amendment containing a copy of the batch record and certificate of analysis should be
provided to the ANDA. For supplements that do not require submission and review of an exhibit batch record and
associated data, any commercial batch may be submitted. For biological products, samples from several consecutively
manufactured batches should be submitted.

FT A, N B ) CBER &) 0C T-FF i A SCRE PRI AL

BRAEVES B A U, AT LIRSS, B R, HRT DU T B 2 W B AN A R o T AT R
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T 2B AR A AU (0 LT RC 7 25 1 o R T 2 R A AR ORI AN 78, N2 R AT T T S s b v Fe )
LR IFE Ao A0 AR 2R H T — F T RS SRR B35, TIAE ANDA Had B4 S 78— 3 b ic s A 23
R RS EIA o 0T AT S35 A8 FI AIAN 7 22 6 Pt e SAH R BRI Ab 78, PR ATAT— R ML AL IR
X LEY N, N EERAT S LA AL P SRR AT: i o
The drug product should be supplied in its original packaging. Bulk substances (e.g., drug substances, impurities,
excipients) should be stored in opagque nonreactive containers. To prevent breakage during shipping, the samples should
be adequately packaged in a sturdy container. Samples shipped from outside the United States should contain the
appropriate customs forms to reduce delay in delivery.
If special storage precautions (e.g., freezing, use of an inert gas blanket) are required to protect sample integrity,

arrangements should be made in advance with the validating laboratory for scheduled direct delivery. If a sample is

toxic or potentially hazardous, the container should be prominently labeled with an appropriate warning and

precautionary handling instructions.

JO7 2 B DL AP AR o TBSURL S, JR 5, BRSNS ZRAFAEAE IS IR RS . AT
By ik AEis il R it e, R i Y 2 AT ] 2 2 o G SR S [l R A O AE ot D V7 214 S5 3 244 ) U O R 4
LAy Do o

WRAE il ol B IR UM A7 A PRI, R, TEPE SR ORDT), RS R0 AR S 40 5 IBCR DA HF L% . Wk

SEREERE A G R S WU A 1 00 25 7 B W s b 7 N 4 e

C. Responsibilities of the various Parties

1. Applicant

In the sections of the application on analytical procedures and controls, the applicant should provide a name, address,
telephone number, and facsimile number so that samples can be requested. If this information is not provided, the
contact person and address listed in the NDA, ANDA, BLA, or PLA submission will be used.

The methods validation packages should be compiled and submitted with the NDA or ANDA submission. For BLAs
and PLAs, a separate methods validation package need not be submitted. When an FDA laboratory contacts the
applicant for samples, the applicant should provide FDA laboratories with the samples within 10 working days. With the
exception of sample delivery arrangements, all communications concerning validation at the FDA laboratories should
be made through or with the knowledge of the review chemist for CDER applications, or the BLA/PLA committee chair
for CBER applications.

C. &TIRT

1. HiFA

75 HE A o BT i R ) — 2, R NN AL RR, A s S A AL I0 5 i DUE FDA 7] BA )
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FORGRPEATRE SR 2R . WERBAT TR AKX LU (5 L 0iE, WIS NDA, ANDA, BLA =X PLA Hii i 5t ik A
PR N BEATHCR -

G AT B E R 2 ZE AT NDA 5 ANDA BER—ifd g S AHAZ . X T BLA Rl PLA, AN B AT

LR i PA g I WIRPA AT AS S

— . FDA SZI6 = 2R HE NFACHEA TS, ARG AN 2 BEHE 10 AN TTAE FDRFE S i 4y FDA SE56 3. R T FE
IBIBZ AN, BT 55 148 FDA S206 S BT IR UE A ACUR TAT#2E 2 21 CDER IR AOAL 27 D1 o B 41138, W 2 CBER
HIT, ML BLA/PLA 2% 614 L S .
2. Review Chemist
The review chemist will review the application to determine that the analytical
procedures are adequate to ensure the identity, strength, quality, purity, and potency of the drug substance and/or drug
product. Any changes in the methods resulting from the review of the application may require resubmission of the
methods validation package. The review chemist, in coordination with the appropriate FDA laboratories, will decide
which analytical procedures are to be validated. Comments from the FDA laboratories, if any, will be forwarded by the

review chemist to the applicant on completion of the studies by the laboratories.

2. 1LF IV H

H
A PP B SO R AT VP AT, LA E 1200 M 5 V2 15 BE 78 70 IR O R 28 AN B ) R)— 1, IR

I, i, ARSI W FRTEEAT VR S, SO A AR S T, S SR A A AT VR
UEBERL . A E PP E S MIAHSR FDA SEIG ST I8, W8 W5 SN WA 7 M T VEREAT IO AIE . A2 VP B 2
FDA S50 =00 T AU 778 ) WL 45 s N

3. FDA Laboratory

An FDA laboratory will contact applicants with instructions on the submission of

samples and the addresses to which samples should be mailed. The laboratory will test the samples according to the
submitted analytical procedures to determine whether the analytical procedures are acceptable for quality control and
suitable for regulatory purposes. Results and comments will be forwarded to the review chemist on completion of the
studies.

4. Investigator

The investigator inspects the analytical laboratory testing sites where the release and stability testing are performed to
ensure that the analytical procedures are performed in compliance with CGMP/GLP.

FDA 840 %

FDA SEB S 5 F RIS F IR, 2 AN s AR P M SR s IS R 23 ik o FDA SB35 T i S 11 73
FEITERFE AT RN, DA g i 0 i 5 e a1 pei i), R R AR . R8It Ja, FDA SE
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B Gl R I AL VP

T B 2R AT AT AL ARG SE 1k S5 ) 3 M S 30 S HEAT A A8, LARA CR DT A 20 M R BE 75 75 CGMIP/IGLP.,
Xl. METHODOLOGY

Sections 11 through IX provide general information on the submission of analytical procedures and methods validation
information, including validation characteristics. Additional information on certain methodologies is provided below.
XI. ik

MBI ZE RS IX TSR T 0 M5 A 3 A R RAIE SR 5 T A FEAS B, ARG IET H o T S0 SE BAR S
Fe T U

A. High-Pressure Liquid Chromatography (HPLC)

The widespread use of HPLC analytical procedures and the multitude of commercial sources of columns and packings
frequently have created problems in assessing comparability. Many of the following points may also apply to other
chromatographic analytical procedures.

1. Column

The following characteristics are useful for defining a particular column and, if known, should be included in the
analytical procedure description. If method development has indicated that columns from only one commercial source
are suitable, this information should be included as part of the analytical procedure. If more than one column is suitable,
a listing of columns found to be equivalent should be included.

A. = ROBAE 4,3 (HPLC)

HPLC 73572 2 N B 0 R A E MR E T 78 RO AR 22 SRR 28 W 2 45 m EEPE DA A R AR 22 ) e R I B 8
T, ARZHGE ] T I A A,

1. G55

FESE SO — (AL, W N IXSEPEBUR R A A, BN S AR AL T iRk e AR TR TT AR WA
AR R AU B AT G T, MR A 5 9 B 2 AR IR S Bk . A 2 M i A A & T AR 13T
YU 7 24 AL R A R (B W AR A 3R

a. Column Parameters

I Material: glass, stainless steel, plastic

I Dimensions: length, inner diameter

I Frit size

I Filter type

I Precolumn and/or guard column type, if used

% WiE EE.
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b. Packing Material

I Particle type: size, shape, pore diameter

I Surface modification (e.g., bonded surface type, surface coverage, percent
carbon, additional silylation)

I Recommended pH range for column use

a kS

B B, A, Bk

J&F KEE, AR

Frit size

OB/

TR s PR A

b. iR

BURIZER: R, AR, fLA

RMAEE (. BEERMIM, RimEd, BILY, FREAEH])
& pH Yo

2. System Suitability Testing

Each analytical procedure submitted should include an appropriate number of system suitability tests defining the critic
al characteristics of that system. Criteria for all system suitability testing should be provided. The system suitability tests
I

isted below are defined in CDER=s reviewer guidance on Validation of Chromatographic Methods (November 1994).

I Tailing factor

I Relative retention

I Resolution

I Relative standard deviation (RSD)

I Capacity factor

I Number of theoretical plates

2. RELGMIEWT

XSRS FITBAS B T 7 i, RN M B4R Y B R GEE NPT ST, DA E 12 R G SR . I 2RI &
GUE NS S AR HE. CDER MV B4R 237 7740952 11994 47 11 /7) "X an R IX 48 5 G i v 1t S
RrdbAT 158 e

- HREKNT
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FHX R B

IR

AR bt O 22

wENT
S8 E3 TR
The RSD is normally performed at the beginning of the run. However, for assays with lengthy run times or as otherwise
justified by the applicant, the reported average may be taken from injections at the beginning and end of the run, or at
the beginning, middle, and end of the run.

If an internal standard is used, the minimum acceptable resolution between the
internal standard and one or more active ingredients should be specified. If the

analytical procedure is used to control the level of impurities, the minimum resolution between the active ingredient and

the closest eluting impurity, or the two peaks eluting closest to each other, should be given.

—RORYL, AEAXESTTIRISATIN, BTN R RS, VRS I AR 2 . AR, R TS AT I TRNAR
Ko, BHIEE A B ], W AFESAT T AR AN A RN, BRI AT AT AR, e RS RN 26, R
EE S S LI

AR E] T AR, N4 BRI AR S i 0 (RS B AN) 2 T R 20 1 S R AR T #2320 o R i s

PO TR TR (0, 0 24 S0 P e o R e SR A% ST 5, B P AR S 2L 23 PR 7 18 8 /N W] 2 AR
3. Operating Parameters

The sequence of injection of blanks, system suitability standards, other standards, and samples should be defined. Flow
rates, temperatures, and gradients should be described.

Complete details should be provided for the preparation of the mobile phase,

including the order of addition of the reagents and the methods of degassing and

filtration. The effect of adjustments in mobile phase composition on retention times should be included in the analytical
procedure. The rationale for the use of

precolumns and/or guard columns should be provided and justified. Any special

requirements, such as the use of inert tubing or injection valves, should be specified.

3.1 =4

IO B A L, AR GEIE MR SIS P AR RV, s S VRSB RE S B R ERE > o 4 R
UL FIRE FEDE A T Hif 3

ity VEAH U WIS AT I RE ], R A >, 25 A g I 5. 0 M D5 mb 24 0 W sl AR AL RS i
HECONOR BN TR PP AR R SR o AP T ORE AN s R AP A o, WA T Ul W 4R 45t 5 PR RS . AT
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T sk, il T M (inert tubing) S RE I (injection valve), #5524 Bk HEAT W .

B. Gas Chromatography (GC)

At a minimum, the following parameters should be included in the description of a GC procedure. Additional paramet
ers should be specified if required by the analytical procedure. If method development has indicated that columns from
on

ly one commercial source are suitable, this information should be included as part of the analytical procedure. If more
tha

n one column is suitable, a listing of columns found to be equivalent should be included.

B. S AR (GC)

£ GC /MM jvhftiid v, BB NN A Wt ikt 2 TR 228, 0 et b AT i W .
R B T30 AW A R R (i AT R TG TR, WAE A 7k i N 2 AR I Ee B k. iR £
RNENGLE e el N ) VA S D AT Gt R e

1. Column

I Column dimensions: length, internal diameter, external diameter

I Stationary phase

I Column material (e.g., silica, glass, stainless steel)

I Column conditioning procedure

2. Operating Parameters

I Gases: purity, flow rate, pressure

I Temperatures: column, injector, detector (including temperature program, if

used)

I Injection (e.g., split, splitless, on-column)

I Detector

I Typical retention time and total run time

1. %7

I K, WAME

fit] 5 AH

MB(ketn: wEfg, B, AEIN)

FEW R

2IFIFZH

B AR, R, KT)
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W K7, SERESS, RS (EIE TR, ara HEIH)E)

HEFE(LLn: 3R, AN, kiR (On-column injection)

Rl

SUAY LR B N [R] MR B AT IR

3. System Suitability Testing

Appropriate system suitability criteria should be defined and included in all analytical procedures.

If an internal standard is used, the minimum acceptable resolution between the internal standard and one or more active
ingredient should be specified. If the analytical procedure is used to control the level of impurities, the minimum
resolution between the active ingredient and the closest eluting impurity, or the two peaks eluting closest to each other,
should be given.

The RSD is normally performed at the beginning of the run. However, for assays with lengthy run times or as otherwise

justified by the applicant, the reported average may be taken from injections at the beginning and end of the run, or

beginning, middle, and end of the run.

3. R SR

FEFTA ) 53 T 7 125 R N 224 A 3 4 PR AR I I R

AR IR T AR, IR 4 SR W AR5 i 820 (RN B AN) Z 18] 1) 73 2 B IR R AT 4 3 A . ARz A s

PR TR TR (0, 0 24 S P e o R e SRS A% ST 5, s P AR G2 73 R 7 18 e /N T 2 AR
KU, AEAXASITARBAT N, AT HERERG S L SCE,  TH AR AR AR 22 . SR, X T s AT N AR
Kb, BRHEHE A B, WA AAESAT AT AR AN AR, sRAEISATHITT IR, IR I G A 3EaE, AR
JrAR 35 HAF A
C. Spectrophotometry, Spectroscopy, Spectrometry and Related Physical
Methodologies

These analytical procedures include, but are not limited to, IR spectrophotometry, near IR spectrophotometry
(NIR), UV/visible spectrophotometry (UV/Vis), atomic emission and atomic absorption, NMR, Raman spectroscopy,
MS, and XRD.
Spectrometric analytical procedures may not be stability-indicating. The bias of the analytical procedure should be
evaluated by comparing it with a chromatographic procedure, where appropriate. When manually operated equipment is
used, the description of the analytical procedure should include an acceptance criterion for the amount of time that may
elapse between sampling and reading. Appropriate system suitability and/or calibration testing is
recommended. Validation criteria should include specificity (demonstrating no interference of placebo), linearity,

repeatability, intermediate precision, and robustness.
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C. 4R BREVE, ek AAR R BB 77 1

R IHEAFREAR R TAAMEE(R), ELADETNIR), A0 WOLHE(UVIVES), Jg 3RS G 5 71
PO, EILRINMR), hr2obik, ik (MS)HI X-H A7 (XRD).

G IE T REBCHAE MEIR A BE ) o TR, W] REIE I 5 1 Ty v ) B R PP AR G 1S 3 BT O VR A 2
IR N R T T A BT, W3 M5 v v 24 S HURE (sampling) A2 2 (reading) 2 1] I 1) 2 R AT 4 52 A
VA FH I8 25 1) R G N S R B HE S0 o e AR v b N 2 SR T R (W AT 2 BT, Gk, &
S, TP A

D. Capillary Electrophoresis (CE)

At a minimum, the parameters listed below should be specified for a capillary electrophoretic analytical procedure.

Additional parameters may be included as required by the procedure.

If method development has indicated that capillaries from only one commercial source are suitable, this information
should be included as part of the analytical procedure. If more than one capillary is suitable, a listing of capillaries
found to be equivalent should be included.

1. Capillary

I Capillary dimensions: length, length to detector, internal diameter, external

diameter

I Capillary material

I Capillary internal coating (if any)

D. 41 Bk (CE)

XA BAE KT Tk, BRI N RS H W T ET E R, SRR IES . HITIEITR
WFFER I A R R MRS A B & T RE,  WAE M I VAR T R %05 B W R A 2 Fh B0 A 40
AEIE I, W SR B T 5 B A AT

1. BHEF

B|HE R KE, Z2RMSKE, Wi, SMe

B IR

BAE N R 2 (AR AT 1E)

2. Operating Parameters

I Capillary preparation procedure: procedure to be followed before the first

use, before the first run of the day, before each run (e.g., flush with 100

millimolar sodium hydroxide, flush with running buffer)

I Running buffer: composition, including a detailed preparation procedure with
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the order of addition of the components

I Injection: mode (e.g., electrokinetic, hydrodynamic), parameters (e.g.,

voltage, pressure, time)

I Detector

I Typical migration time and total run time

I Model of CE equipment used

I'\oltage (if constant voltage)

I Current (if constant current)

I Polarity (e.g., polarity of electrode by detector)

2. BIFZH

BAE R B AT, B —IKASATHT, BROOSAT TP AR R (e n, F] 100

mmol fIZ AL INTIYE,  BUH IR SR k)

HIVKZE I R  BLHG VEAR 8 R e B 5 400 BRI o

ERE: BB, KIUR)), SE(tetn, W, ), IRAE)

ioRllE

SRS FRIAT RS I [R) MR 32 AT I 1)

T CE (X%

H s (B R 1B R 1E)

R (R 2 TR AL 3T

Qe G A I Rl ERE N3ty SR

3. System Suitability Testing

Each analytical procedure should include the appropriate system suitability tests defining the critical characteristics of
that system. Other parameters may be included at the discretion of the applicant.

If an internal standard is used, the minimum acceptable resolution between the internal standard and one or more active
ingredient should be specified. If the analytical procedure is used to control the level of impurities, the minimum

resolution between the active ingredient and the closest eluting impurity, or the two peaks eluting closest to each other,

should be given. R 45 b M 246

3. RAEIFIAR

BEAS TN M B T R GG N SE I LU X R AN S . RO ESH, KlipigEk
W RN T Wb, AR R R — A B AT L 23 ) 23 B T R BN AT A AR TR T
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PERIAR BRI, 02U B P2 93 R S A U AL 0 TR PR e /N T B2 o0 i 1, ek Y 48341 5 18] ) e /DN T 3

. Optical Rotation

Optical rotation is used for the measurement of stereochemical purity. Visual polarimeters rely on a monochromatic
source, which traditionally was sodium D, but has expanded to virtually any wavelength.
If measurements are to be made at a wavelength other than sodium D, an explanation for selecting the wavelength
should be given, along with a comparison of the specific rotation at sodium D and the wavelength to be used. Circular
dichroism (CD) spectra may suffice for this purpose. In addition to the provisions of USP <781>, procedures for
measurement of specific rotation should include the solvent, concentration, and, for aqueous solutions, the pH to which
the solution should be adjusted. The conditions and equipment should be shown to be suitable to confirm the
stereochemical identity of a racemate or an enantiomer.
The enantiomeric purity can be expressed as enantiomeric excess (e.e.), using the following formula as an example:
E. et %

G EER T T SEARA 2 208 o TR TR T (O, A B D, (HEFES LEy R
AWK

WU E BAA N D 13E, W8S e PR KB, JFZ00 EEAERN D A1 IS R G . 1
P OPEREREIAZIX A H . BT USP<781>H HUHLE 2 4t G REM E L i B S ZEALFRVE A7), IR, JoK
VBT R T 2 pH R B PR AT 45 A R0 BE 1 ) T3 e 8O 2 A A AR IR 5 R i
Je SR AR A B AT AT Sk f il (e o) SRR, 2861400 R
e.e. =100% * {{M} - [m]}{[M] + [m]}
where [M] and [m] are the concentrations of the major and minor enantiomers, respectively. This yields values of zero
for a racemate and 100 percent for a pure enantiomer. An intermediate concentration gives intermediate values; for
example, 97:3 would give an e.e. of 94 percent.
Appropriate system suitability and/or calibration testing is recommended. Validation criteria should include specificity,
and intermediate precision.
e.e. = 100% * {{M}-[m]}M{[M]+[m]}
A
[MIAI[m] 3 AR5 2 G2 SR AR AN D G S R A B e X I B, %A 0, 4
HERRDGE SRR, W 100%. A5 4 HIEREE, PRI R A e, Een, 97: 31 ee y 94%.
HEAFE A T3 2 (R 28 G0 W P S B0 A B R S 6 o BRI N4 B 5 L Je AT TR 3 R

Methodologies Relating to Particle Size Analysis Particle size analysis is an important element for quality control and
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regulatory evaluation of certain drug substances and drug products. The normal concepts of validation may differ for
particle size methodologies as compared to other analytical methodologies such as HPLC. However, a standard mixture
may be used for calibration.
F. RS M AR < A 234 75 ¥
X AT B JEURE 24 R P BT AR R B T VR R U, R BT MR R A 3R
MHE eIk, e HPLC AL, RAR AT 5 i S Ul 2 AN S AR RN IR o R, 7RSS0k B FH BRI IR 54 o
Particle size evaluation can include characteristics of size, morphology, surface, and population of particles. The
following parameters are useful for describing particle size analysis for characterization of drug substances and drug
products.
RLAR Sy M AT AELE RO RAE, TEAS, RINDRL R o G0 R X 252 Honr Tt 0d St 5 JsURk 24 s il 300 T HD KA 43 47 I
TEARA I .
Particle Size Methods
Types of particle size methods include, but are not limited to:
a. Nonfractionation methods that evaluate an entire population of particles
I Microscopy (optical, electron)
I Light scattering (dynamic, photon correlation, laser diffraction)
I Electrozone sensing
I Photozone sensing
b. Fractionation methods that use physical techniques to separate particles on the basis of size
I Sieving
I Cascade impactor
I Sedimentation
I Size exclusion chromatography
1. kAR Tk
WA M OT RS, (AR T
a. VPSR TR AR S RO
i IR AL
i JCHUINE@ENRS, TR, HOLHTH)

iii.  HLPHJE N (Electrozone sensing)

iv.  JtBHEN (Photozone sensing)
AR KL 5~ (0 RST HEAT 43 25 (R ) Bk 43 9 7
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ivix
i B A A
ii.  UikRE
JOFHRER 2 0 Bridk
2. Calibration and Validation Characteristics
To ensure proper instrument operation, the system should be calibrated according to the manufacturer's and/or the
laboratory's specification, as appropriate.

The methods validation usually involves evaluation of intermediate precision and

robustness. Assurance should be provided that the data generated are reproducible and control the product's quality. See

additional information in sections V and VII.

2 AHEFHEG U

N T RS I IE RIS AT, N AR 2 SR B s g R A T A HE
IYNT VR0 UF 280 3 48 v DR 2% 5 AR 2 (robustness) I DAl o Y. >4 2R ORI 45 21 (1 B0 2 rT LY, IR
PR s iR . E2E RS WS VA VI E

G. Dissolution

The equipment used for dissolution is covered by USP <711> or USP <724>. The
dissolution procedure description and validation should include the following.

G. Wi A

£ USP<711>5{ USP<724>ri5t W] ¥4 th 2 5256 T HI A BE % o 8 H P2 SUG 0 AT 7 VAR S 3L AT VRS B 24
(R INNAYER

1. Dissolution Medium

A brief discussion of the reasons for selecting the medium.

2. Procedure

A dissolution test consists of a dissolution procedure and method of analysis
(automated on-line analysis or manual sampling followed by HPLC analysis). The
written procedure should cover the following items:

I Apparatus

I Preparation of standard

I Preparation of sample

I Method of analysis (e.g., UV, HPLC)

I Sampling procedure (e.g., intervals, filtration, handling of samples, dilutions)
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I Calculations
I Acceptance criteria
Regardless of the method of analysis, system suitability criteria should be described.Blank and standard solution spectra
or chromatograms should be included.
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3.Validation Characteristics
Both the dissolution procedure and the method of analysis should be validated.
The time needed for the completion of the sample analysis should be stated in the procedure. Data should be submitted
to support the stability of the dissolution sample during the procedure. If filters are used on-line or during sample
preparation, appropriate recovery studies should be performed and documented and any bias should be addressed.
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H. Other Instrumentation
1. Noncommercial Instrumentation

FDA encourages the development and use of the most appropriate instrumentation. However, the use of rare or exotic
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systems not only places an undue burden on the regulatory laboratory, but also may delay the validation process. When

noncommercial instrumentation is used, the instrumentation should be capable of being constructed from commercially
available components at a reasonable cost, if possible. For unique methodologies or instrumentation requiring contract
fabrication, the applicant's cooperation with the FDA laboratories in helping facilitate duplication of the analytical
procedure is important. In addition to design and equipment specifications, complete performance assessment
procedures should be provided. Such systems may be found suitable for regulatory use.
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2. Automated Analytical Procedures

The use of automated analytical procedures, although desirable for control testing, may lead to delay i

n regulatory methods validation because FDA laboratories have to assemble and validate the system before ru

nning samples. To avoid this delay, applicants should demonstrate the equivalence of a manual procedure to

the automated procedure based on the same principle whenever possible.
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ATTACHMENT A

NDA, ANDA, BLA, AND PLA SUBMISSION CONTENTS

The information relating to analytical procedures and methods validation that should be submitted in

NDAs, ANDAs, BLAs, and PLAs is identified below with a cross-reference to the section of this

guidance that provides recommendations and/or discussion on the topics.

Information that should be included in the analytical procedures and controls sections

I Reference standard information Section IV

+ Analytical procedures Section 111, VI

 Validation data Section V1|

 Stress studies Section VII.A.2.c
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+ Instrument output/raw data for impurities Section VII.A.2.b

+ Statistical analysis Section V11|

« Revalidation, as needed Section 1X
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Information that should be included in the methods validation package5
+ Contents of the MV Package Section XI

+ Representative instrument output/data for stress studies Section VII.A.2.c

I Representative instrument output and raw data for initial

and oldest sample of a batch Section VII.A.2.b
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Information that should be included in the stability section

I Stress study designs and results Section VII.A.2.b

I Reference (volume and page number of submission)

to instrument output and raw data submitted to the section

dedicated to analytical procedures and controls Section VII.LA 2.c
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ATTACHMENT B
METHODS VALIDATION PROBLEMS AND DELAY
Listed below are examples of common problems that can delay successful validation.
I Failure to provide a sample of a critical impurity, degradation product, internal standard, or novel reagent
I Failure to submit well-characterized reference standards for noncompendial drugs
I Failure to provide sufficient detail or use of unacceptable analytical procedures. For example:
Bf3%B A7 AR B i) A E 1R
NI HUE ] T s G R B DB UE ) AL )
RAESRPEOCHEIR T, By, ARG IRAT i o
AR RESR AR 2 ML 2 i) I E AR E A o
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C Use of arbitrary arithmetic corrections
C Failure to provide system suitability tests

C Differing content uniformity and assay analytical procedures without showing

equivalence factors for defining corrections as required by the current USP chapter

<905> - Uniformity of Dosage Units
I Failure to submit complete or legible data. For example:
C Failure to label instrument output to indicate sample identity
C Failure to label the axes
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Inappropriate shipping procedures. For example:

C Failure to properly label samples
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C Failure to package samples in accordance with product storage conditions
C Inadequate shipping forms (e.g., missing customs form for samples from outside the
United States)
I Failure to describe proper storage conditions on shipping containers
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GLOSSARY
Acceptance Criteria: Numerical limits, ranges, or other suitable measures for acceptance of the results
of analytical procedures.

Active moiety: The molecule or ion, excluding those appended portions of the molecule that cause the dr
ug to be an ester, salt (including a salt with hydrogen or coordination bonds), or other noncovalent deriva
tive (such as a complex, chelate, or clathrate) of the molecule, responsible for the physiological or pharm
acological action of the drug substance (21 CFR 314.108(a)). The active
moiety is the entire molecule or ion, not the active site.
Detection Limit: The detection limit of an individual analytical procedure is the lowest amount of analyte
in a sample that can be detected, but not necessarily quantitated as an exact value.
S IR
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Other
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A& brifE (Acceptance criteria): ZMHTE R EEMRE, TWH
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Drug Product: A finished dosage form, for example, a tablet, capsule, or solution that contains a
drug substance, generally, but not necessarily, in association with one or more other ingredients
(21 CFR 314.3(b)).

Drug Substance/Active Ingredient: An active ingredient that 1is intended to furnish
pharmacological activity or other direct effect in the diagnosis, cure, mitigation, treatment, or
prevention of disease or to affect the structure or any function of the human body. The active
ingredient does not include intermediates used in the synthesis of such ingredient. The term includes
those components that may
undergo chemical change in the manufacture of the drug product and be present in the drug product
in a modified form intended to furnish the specified activity or effect (21 CFR 210.3(b) (7) and
314.3(b)).

Hil7 (Drug product) : JlahRL, Lotn, A, BeHE, sRAEIEJURL 2 RO OV, WIS

Hop, HXBAZLA. (21 CFR 314.3 (b)),

JsUBL2h /3% L1 (Drug substance/active ingredient) : BEAESRINMIIEWT, 7 L, S2fif, ALBEETU; hkt £
2y B ] s S B T s, BB BE S A A S5 A4 R D RE R 7)o

JsURE 24 AN ST AR LA E % U2 (1) e R b BT T B TR AR o XA AR TR I R A5 AR L8 A il ) A=

PR R P A AR I AL o8, B LTSRS BT AR AE B ) o DL B — D e sl 11

M4y . (21 CER 210.3(b) (7) #1314.3 (b)) »

Placebo (or Blank): A dosage form that is identical to the drug product except that the drug substance

is absent or replaced by an inert ingredient or a mixture of the drug product excipients quantitatively

equivalent to those found in the drug product dosage form.
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Quantitation Limit: The quantitation limit of an individual analytical procedure is the lowest
amount of analyte in a sample that can be quantitatively determined with suitable precision and
accuracy. The quantitation limit is a parameter of quantitative assays for low levels of compounds
in sample matrices, and is used particularly for the determination of impurities and/or degradation
products.
¥ (Placebo or blank) : FEAETEYERSY, BTSSR TIEMERLSY, 0 H & o 25 3 — i R RE—
ELGHPIEES
€ R (Quantitation limit) : 377V B 2 BRAR AR RE A IR 0 A vl E 3 22 FROKS 85 S RIVE A P2 1
SR S B B A AR AR R AL 0 R E AT NS H Rl T T 2% JBUR/ B AR A D E
Reagent: For analytical procedures, any substance used in a reaction for the purpose of detecting
measuring, examining, or analyzing other substances

Specification: The quality standards (i.e., tests, analytical procedures, and acceptance criteria)
provided in an approved application to confirm the quality of the drug substances, drug products,
intermediates, raw materials, reagents, and other components including container closure systems,
and

in—process materials

Wl (Reagent) : ZEZ AT AN, I, A& s 3L EX I .
WS (specification) : JFUEARIE (g2, AT, Sk ERARIE) , S UEFE CHEWER HE b UL 5Ok
2y, ), PR, R WAL E ALy, IR RS, AR IR R

Spiking: The addition of a small known amount of a known compound to a standard, sample, or placebo,
typically for the purpose of confirming the performance of an analytical procedure or the calibration
of an instrument.

Stability—Indicating Assay: A validated quantitative analytical procedure that can detect the changes
with time in the pertinent properties (e.g., active ingredient, preservative level) of the drug
substance and drug product. A stability—indicating assay accurately measures the active ingredients
without interference from degradation products, process impurities, excipients, or other potential
impurities.

Working Standard: A standard that is qualified against and used instead of the reference standard
(also known as in—house or secondary standard).

INFE (Spiking) « AEARYE, FEGECE AP I OISR T, Rl T B S — 20 07V i 1 RE Bt 4%
ARREAT R HE .
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R MR 0T (Stability-indicating assay) : AT LU M OB AN OAR OGS ok (o, s ie sy, BT Js 711
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TAEXTHh (Working standard) @ AR¥E—ZbrAEMBEATHRIN KR AL, JFHT DO — 20 . (AR A
FHORT i B L)
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