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GUIDANCE FOR INDUSTRY" 47ir55

Investigating Out-of-Specification (OOS) Test Results for

Pharmaceutical Production

ZYET P A ERNHE

This guidance represents the Food and Drug Administration's (FDA's) current thinking on this topic. It does not
create or confer any rights for or on any person and does not operate to bind FDA or the public. You can use an
alternative approach if the approach satisfies the requirements of the applicable statutes and regulations. If you
want to discuss an alternative approach, contact the FDA staff responsible for implementing this guidance. If you
cannot identify the appropriate FDA staff, call the appropriate number listed on the title page of this guidance.
AFE AR FDAN AL BT AL . B %A AT N B IS S0 IR T AR T ABCR], iy HA A2 Rl
FDA ERAARHIERAE . WA BARH I VA BRI L IR B 25K, AR AT DA T — MR 57 i 2R AR
WIR— MR T, R A TTE AT M FDA TAEN o AR R RIS M FDA T/EA
B, WERAT AT R 1 B IS 2 LT

I. INTRODUCTION 48

This guidance for industry provides the Agency’s current thinking on how to evaluate out-of-specification (OOS)
test results. For purposes of this document, the term OOS results includes all test results that fall outside the
specifications or acceptance criteria established in drug applications, drug master files (DMFs), official
compendia, or by the manufacturer. The term also applies to all in-process laboratory tests that are outside of

2
established specifications. A4 R 15 7E30A 1 Ja % Wl PEMT OOS L I B Al . AL O0SE, ax A

ARVEAFE A ATFE AL, B0 H1 255 il . DMESCRE. B 77 2 3005 AR 7 1 s S 1R o] e S p v 1)
R Ko XAREBIEH T ARG AR sh e = a1 .

This guidance applies to chemistry-based laboratory testing of drugs regulated by CDER. It is directed toward
traditional drug testing and release methods. These laboratory tests are performed on active pharmaceutical
ingredients, excipients and other components, in-process materials, and finished drug products® to the extent that
current good manufacturing practice (CGMP) regulations (21 CFR parts 210 and 211) and the Federal Food,

! This guidance has been prepared by the Office of Compliance/Division of Manufacturing and Product Quality in the
Center for Drug Evaluation and Research (CDER). A ¥ [ 24 i VP85 HH 0y CDER B 7= R i i i 20 V5 AT 45 7
NG,

2 In certain instances, in-process testing is done solely for purposes of triggering real time equipment or system
adjustments to prevent process drift. This guidance does not address these situations. 7E%FE 5506 T, F il i H
FRIANAS IR i R SIS 152 4 FAAR ZR R 15 AR 1R T 2 22 o ANFE F AN IE I A B o

% Chemistry-based laboratory testing of biotechnology products that are under the jurisdiction of CDER are within the
scope of this guidance. However, this guidance is not intended to address biological assays (e.g., in vivo,

immunoassays). 1 CDER 33 [ E A i (K146 2245 N 300 H AEAS R PV Y o (RASH R g AN 2B 35 A
I A S A D .
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Drug, and Cosmetic Act (the Act) (section 501(a)(2)(B)) apply. The principles in this guidance also apply to
in-house testing of drug product components that are purchased by a firm. This guidance can also be used by
contract firms performing production and/or laboratory testing responsibilities. Specifically, the guidance
discusses how to investigate OOS test results, including the responsibilities of laboratory personnel, the
laboratory phase of the investigation, additional testing that may be necessary, when to expand the investigation
outside the laboratory, and the final evaluation of all test results. A<$§ g% ] T~ CDERE B 245 1 2 5] 4k
SRR . B E A AL SR 2 ST T ke IR SIS SR I T H RSP R R
FeE A, P RRRIF B, X YEEECOMPIEIE (21CFR210%FE 7> FI21155 73 ) A £ 5l 245 fi Ak
Mednikge (501(a)(2)(B)) FTdi TG o AT 1 1 23 ) SR R TS 700 B ot R AR AE 28w ORI . A

R RE ] TR E A P A s B A S R A ], JEHGR, FEm iR W T ATOOSE I, i sLi:
ENERTT, IR AR B ATRETE ZE I, AT O A A = 2 Ak, R R A R )
BATET

The Agency, in accordance with its August 2002 “Pharmaceutical CGMPs for the 21st Century” initiative,
encourages modern approaches to manufacturing, monitoring, and control to enhance process predictability and
efficiency. Process Analytical Technology (PAT) takes a different approach to quality assurance by using
process controls and in-process data as the release specification instead of relying on single laboratory
determinations to make batch acceptability decisions. This guidance is not intended to address PAT approaches,
as routine in-process use of these methods might include other considerations. For information on timely
in-process testing, see the CGMP guidance entitled PAT — A Framework for Innovative Pharmaceutical
Development, Manufacturing, and Quality Assurance. & 7 LI, 1%M20024:8 H “21tH4024 5 CGMPS” &
SR, SR B G . IR AR = T2l Pl AR . AT EOR (PAT) R T A
[ R BT DR UE 7V, RIR ] L 2 ) R R 5 4 DA A T b v TR AN AN T 5 PR 36 S A R A L ik
JBATHRGE o BT IR LTV T BRI A] Reil A e 5 8, TR HER N PAT iR AT 30 o O T
IHEFEASIN, 2 WCGMPIETRE PAT-—-Zdd i A, A/ AL (R e

FDA's guidance documents, including this guidance, do not establish legally enforceable responsibilities. Instead,
guidances describe the Agency's current thinking on a topic and should be viewed only as recommendations,
unless specific regulatory or statutory requirements are cited. The use of the word should in Agency guidances
means that something is suggested or recommended, but not required. FDAR¥5 5 A4, WA, HAR
VBRI o Fi7 R DU T T8 2R H BN S R BB, B2 E - RERERCR AN, BRAREIL
5 TR E REMUEK . 7R i farE, SHOULDZR /R g EHERE 1) vk, JFAR .

II. BACKGROUND EH&

Laboratory testing, which is required by the CGMP regulations (88 211.160 and 211.165), is necessary to
confirm that components, containers and closures, in-process materials, and finished products conform to
specifications, including stability specifications. cCGMPE I (21175251603 7r FI211 % 5516558 73 ) EERALLG
XLy AR SRR S R BT, A DR Pk B BEE AORRAE SR, AR AR E P AR

Testing also supports analytical and process validation efforts.* General CGMP regulations covering laboratory

* Specifications must be scientifically sound and appropriate (§ 211.160(b)), test procedures must be validated
as to their accuracy, sensitivity, specificity, and reproducibility (§ 211.165(¢)), and the suitability of the test
procedures under actual conditions of use must be documented (8§ 211.194(a)(2)). For products that are the
subjects of new drug applications (NDAs), abbreviated new drug applications (ANDAS), or investigational new
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operations can be found in part 211, subparts | (Laboratory Controls) and J (Records and Reports). These
regulations provide for the establishment of scientifically sound and appropriate specifications, standards, and
test procedures that are designed to ensure that components, containers and closures, in-process materials, and
finished drug products conform to the established standards. Section 211.165(f) of the CGMP regulations
specifies that finished drug products that fail to meet established standards, specifications, or other relevant
quality control criteria will be rejected. 54678 32 47 5 L 50 UFFN T 250 UF 38 H CGMPRITE .45 fh. 46 = 45
YE, LE210FE5r =1 | ((B & 45 H0) A GO ) AT DAA B 3 o SRR T SRk 5 BN 24 1)
FTE RIS  ARUERIRT I T, T ORUEALA: . 2528 F025 PRI AE | P 2RI 700 Jle it 7575 BE S A . CGMIP
2117953165 (F) 45 H IR it ANRE 5 BE 2 ARviE RIS B R RV 5 4 T bR I A 48 J5A T

Both finished pharmaceuticals and active pharmaceutical ingredients (APIs) are to be manufactured in
accordance with current good manufacturing practice under section 555 A EUR 2 (APIS) B F= 34 W A &
IATGMPXT 453K N I LK

501(a)(2)(B) of the Act. Current good manufacturing practice for APIs includes the performance of scientifically
sound raw material testing, in-process monitoring, release and stability testing, process validation, and adequate
investigations of any OOS result obtained from such testing. All citations to part 211 in this document pertain to
finished pharmaceuticals, but these referenced regulatory requirements are also consistent with Agency guidance
on CGMPs for APIs with respect to laboratory controls, which include out-of-specification investigations. See
FDA'’s guidance for industry Q7A Good Manufacturing Practice Guidance for Active Pharmaceutical
Ingredients (ICH Q7A) for specific recommendations.® 7£Z (#1501 (a) (2)(B) 1525 (AP HICGMP4L
FERF G B ORI R BT AR E MR 2 UE AR R B TX LE A ) O0S 45 A
(B8 3 (IR A o A S BT AT CFR21LE 1) 5 | I Sl i, AR X S SCVE sk Al 1 24 R0 B ) 24
S T 2R — 2, HrpdRo0Sti A . 2 WFDAITIVIR RS : QTATE LW L It B AE ™ B
fird (ICH Q7A) ey,

The responsibility of a contract testing laboratory in meeting these requirements is equivalent to that of a
manufacturing firm. X &[R4 5 5 1B R 5500 28 7= 0w I A 56 3 2 Sk AR )

1. IDENTIFYING AND ASSESSING OOS TEST RESULTSREFIEMOOSH IS 45 R —
PHASE I: LABORATORY INVESTIGATION$—%: {4{W=iFZE

FDA regulations require that an investigation be conducted whenever an OOS test result is obtained (8
211.192).° The purpose of the investigation is to determine the cause of the OOS result. The source of the OOS
result should be identified either as an aberration of the measurement process or an aberration of the

drug applications (INDs), specifications are contained in the application or DMF. Specifications for
nonapplication products may be found in official compendia or established by the manufacturer. 3T fAzRHER £}
EMIHE Y (211F 516058 70) , AT Bir, BN ORGSR . R, TR AEEM (2117165855
), TN P R Gead P P Bt A il sk (211551948 7ra (2) ) o XF TR ZiHE (NDA) 1l 24 /il CANDA)
MG B 25 HE (INDD B2y,  HOBT AR N AL 46 75 R SO ERDMFSCA b o Al HIR 3T AR 245t PR B AR v O 8 T8
FRAEE AR A AR

® We update guidances periodically. To make sure you have the most recent version of a guidance, check the CDER guidance page
at http:/iwww.fda.gov/cder/guidance/index.ntm. FRATEIIE BT F6 0« A BRI T AR A IR, EE

http://www.fda.gov/cder/quidance/index.htm /7 ] CDER¥E g T .

& Although the subject of this document is OOS results, much of the guidance may be useful for examining results that are out of
trend. HURASCH T /8UE OOS 450, i W VFZ B0 TR 2 i 2 ke #4545 SRR 5
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manufacturing process. Even if a batch is rejected based on an OOS result, the investigation is necessary to
determine if the result is associated with other batches of the same drug product or other products. Batch
rejection does not negate the need to perform the investigation. The regulations require that a written record of
the investigation be made, including the conclusions and follow-up (§ 211.192). FDAJZ: I ZE 5k 24 K BLO0S 4
IS BRI TT R AT o I 7 A A2 A 2 5 12 OOSHI T Al o N s A A e R ) S WY I 2 A 7 T2 3
FIO0SL . HMEIOOSE HE T AE AL, ATh oA T P2 LLA 52 12 45 AL 15 57 W 21 [ e ™ i
Fgt o a8 dLe i, — AR EARET E WA L2 . PO(§ 211.192) BR AT P A 1 il %, £
558 45 10 FH R4 it o

To be meaningful, the investigation should be thorough, timely, unbiased, well-documented, and scientifically
sound. The first phase of such an investigation should include an initial assessment of the accuracy of the
laboratory's data. Whenever possible, this should be done before test preparations (including the composite or the
homogenous source of the aliquot tested) are discarded. This way, hypotheses regarding laboratory error or
instrument malfunctions can be tested using the same test preparations. If this initial assessment indicates that no
meaningful errors were made in the analytical method used to arrive at the data, a full-scale OOS investigation
should be conducted. For contract laboratories, the laboratory should convey its data, findings, and supporting
documentation to the manufacturing firm’s quality control unit (QCU), who should then initiate the full-scale
OOS investigation. & TAF A S, AANZMIEK, KN, BA R, B8 IFEa Ry
e P02 — B BN B0 S50 5 a2 DR . ISR nTRE,  IXNAE B iR s (B
FEREDRE T 2 A B R BT RYR D ZRTREAT o IXRE, e A& S 3 A iR a AN R, m DA R D
JE o WERAI VRN oA e 43 B2 1 70 Bl R v AT AR i, VR T 2 i O0S & . WilRO0S4E;
A SR =, AR S N . I AT AR SRR SR AT A B I ST ], DS R IR 42 1HI 1)
OOSi .

A. Responsibility of the Analyst 4436 G ERTT

The first responsibility for achieving accurate laboratory testing results lies with the analyst who is performing
the test. The analyst should be aware of potential problems that could occur during the testing process and should
watch for problems that could create inaccurate results. 75 ZIDkE ff (14050 45 W (1) DT B 58S AE MU 56 1 AL 56
S e AGEG 5N B AR R T AT RE S AR R R L, T e T BN 5 D 1R RN )

In accordance with the CGMP regulations in § 211.160 (b)(4), the analyst should ensure that only those
instruments meeting established performance specifications are used and that all instruments are properly
calibrated. fKfA5211% 160 5> (b)  (4) HHcGMPIEER, A6 DL A A IR LefF & PERe 2Lk IF &
R ERRE A -

Certain analytical methods have system suitability requirements, and systems not meeting these requirements
should not be used. For example, in chromatographic systems, reference standard solutions may be injected at
intervals throughout chromatographic runs to measure drift, noise, and repeatability. If reference standard
responses indicate that the system is not functioning properly, all of the data collected during the suspect time
period should be properly identified and should not be used. The cause of the malfunction should be identified
and, if possible, corrected before a decision is made whether to use any data prior to the suspect period. % & )
IITITEAT REENEESK, IR REAFT S X ZORNAGE R Tz . flan, el Rged, X
WORT REAE (R IS AT I AR P R DL LIRS o M RS AT o SRk Rt ey B Sl s R G DR ANE T,
A LE R BE I (] BEUSCAR A0 RO 2 S ) AN RER ] o MRt Jl DR S i A o, JF HLWUR T Re (%, fEde 2
0 K AT 558 I [ B2 T 1A A B0 iy R Y T it
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Analysts should check the data for compliance with test specifications before discarding test preparations or
standard preparations. When unexpected results are obtained and no obvious explanation exists, test preparations
should be retained, if stable, and the analyst should inform the supervisor. An assessment of the accuracy of the
results should be started immediately. 7347 03 75 2 S ARFERBRAERE T, SR 2 40 2 75 757 A R D AR 74
WA EE RACETUN,  HBAT W W iRe,  an RO E ITE N R B, 20T DL DZal N 4
X G AR HEARR I B PP AL Y 7RI TTFA6 o

If errors are obvious, such as the spilling of a sample solution or the incomplete transfer of a sample composite,
the analyst should immediately document what happened. Analysts should not knowingly continue an analysis
they expect to invalidate at a later time for an assignable cause (i.e., analyses should not be completed for the
sole purpose of seeing what results can be obtained when obvious errors are known). 1 SAE S W 1, il
BE RO R RE SR R R e 4, T BN ST S B R ZE S o 20 b DR I X SR R R AT
N ANAREEI TR, A S R S RS 1T VA 4 Y S A E e R CRIn SRAT B AN WA IR A AR,
ANAZAD TR B LR AR MARLARD .

B. Responsibilities of the Laboratory Supervisorft.3; = ¥ & H 5

Once an OOS result has been identified, the supervisor's assessment should be objective and timely. There should
be no preconceived assumptions as to the cause of the OOS result. Data should be assessed promptly to ascertain
if the results might be attributed to laboratory error, or whether the results could indicate problems in the
manufacturing process. An immediate assessment could include re-examination of the actual solutions, test units,
and glassware used in the original measurements and preparations, which might provide more credibility for
laboratory error hypotheses. % OOS 5 FiEATHATA, T 0T BE MY SR RLEAT 20 LA I (R DAL, AN T2 A1
008 Fi kI W IR PR Hetls LU 2 S5 R R O sei s AR, e R T LA M. H%
(RIPPAl AT ARG T H T, A I SR, See I B AN A AT (R B A L G . I W] RE SR AN SIS
A RABUE 3 2 il 5 1.

The following steps should be taken as part of the supervisor's assessment: =% [ PFA5 N AL G PA T 20 5%

1. Discuss the test method with the analyst; confirm analyst knowledge of and performance of the correct
procedure. S5ALEG SIS ATES i, MIAALEG DL 50 RTRE LA 4 FH 7 v v g

2. Examine the raw data obtained in the analysis, including chromatograms and spectra, and identify
anomalous or suspect information. 1 £ J5 4G 7> M th A B d %, B4R RIS, A 0 F ] Bt

(EASY

3. Verify that the calculations used to convert raw data values into a final test result are scientifically sound,
appropriate, and correct; also determine if unauthorized or unvalidated changes have been made to
automated calculation methods. A A AGECHE THR T R RS S B . 1R S ERERYE, B H 3D
VS ITE R HAE A )

4.  Confirm the performance of the instruments. 5 Zx #5174 it ;
5. Determine that appropriate reference standards, solvents, reagents, and other solutions were used and that

they met quality control specifications. ¥ Arbrifkdt. AR EFIAILE FH B, N L iR
TR EE SR o
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6. Evaluate the performance of the test method to ensure that it is performing according to the standard
expected based on method validation data and historical data. X646 J7 9% (6 GEREAT PR LLARAIE 2L
RERT T 55 T 7 V250 A B R g S0 Hctha iy 31 SR A9 B (R

7. Fully document and preserve records of this laboratory assessment. {#7F1ZALI 5 PEA (1K) BTG ORI
FKo

The assignment of a cause for OOS results will be greatly facilitated if the retained sample preparations are
examined promptly. Hypotheses regarding what might have happened (e.g. dilution error, instrument
malfunction) should be tested. Examination of the retained solutions should be performed as part of the
laboratory investigation. 41 54 & A E O/ B (AR, S EO0SL: IR N IMRIA R 15 2, ISk ] ge &2k
FHRBE CTRRE R e . BRSOk B VAR N A g SR & PR AT 1) — B o0 -

Examples: 121

Solutions can be re-injected as part of an investigation where a transient equipment malfunction is
suspected. Such hypotheses are difficult to prove. However, reinjections can provide strong evidence
that the problem should be attributed to the instrument, rather than the sample or its preparation. 15
PRSESEIGEIN (A AR e, VR —&B 2, ATDAHECHTErE . ARMEUE WX Se (Al . S ks,
FROCHERESRAT ) IR ] T S AN 0 Jir DR T AN S A A 2 i 6 1) Dt P

For release rate testing of certain specialized dosage form drugs that are not destroyed during testing,
where possible, examination of the original dosage unit tested might determine whether it was
damaged during laboratory handling in a way that affected its performance. Such damage would
provide evidence to invalidate the OOS test result, and a retest would be indicated. X J-4F & 71| %L 1)
254, AR AT BIR R TROE AR KRG, AR AT RE, O B AR S R R A R A, R RE
T8 &R A AE S A AL B LASE I M RE A sCBIR T o IXFERI IR RE IS IE B OOSH 4 45 R

Further extraction of a dosage unit, where possible, can be performed to determine whether it was fully
extracted during the original analysis. Incomplete extraction could invalidate the test results and
should lead to questions regarding validation of the test method. @ %l g, *f— A& A g2
WG DAE R Bl T R A 3R I e 42 . AN S8 4 O] BEAE R S0 45 RG] 257
TETCARI )

It is important that each step in the investigation be fully documented. Laboratory management should ascertain
not only the reliability of the individual value obtained, but also the significance these OOS results represent to
the laboratory quality assurance program. Laboratory management should be especially alert to developing
trends. As part of an effective quality system, a firm’s upper management should appropriately monitor these
trends and ensure that any problematic areas are addressed. i 7 ({5 — 0 B A AFAY (R B2, SIG = 14
PERE, A IEAE R AT FENE, X E500SE5 RAARTE 70 S8 5 T ORAE IR P I B R . SE8 =
TR AT R . RN ARURER R85y, — Al 1) E 28 NS Y ) I X e,
TR TR AT ) R T

Laboratory error should be relatively rare. Frequent errors suggest a problem that might be due to inadequate
training of analysts, poorly maintained or improperly calibrated equipment, or careless work. \Whenever
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laboratory error is identified, the firm should determine the source of that error and take corrective action to
prevent recurrence. To ensure full compliance with the CGMP regulations, the manufacturer also should
maintain adequate documentation of the corrective action. S5 =45 R A XS KA K22, $HE KR R~ —
AN, AR RN Ty, WS YR IR IR A E B A B ERIAL T, BRI EE E 2
SEEG AT, w) A E AR ORIE,  JERISUE S ARG R . o TR 58 2575 CGMP, i1t f
IS RFAT S It 4 A A8 1 SO

In summary, when clear evidence of laboratory error exists, laboratory testing results should be invalidated.
When evidence of laboratory error remains unclear, a full-scale OOS investigation should be conducted by the
manufacturing firm to determine what caused the unexpected results. It should not be assumed that OOS test
results are attributable to analytical error without performing and documenting an investigation. Both the initial
laboratory assessment and the following OOS investigation should be documented fully. &2, 24747 5256 = 45%
M DR N, SR S A I 45 RN TC R o 2 SR AR I UE I AN Iy, AT 28 ™ 2 w) kAT 42 1
FOOSHifr, LAfiE 2t A5l T EAMNIEIR . (A AT A FAF RIS OL T, AN AR E OOSK 5K 45
RAEM T HrE R B IS5 = P A LU IRIOOS T A #8 Y. 4 A7 A o

IV. INVESTIGATING OOS TEST RESULTS #OOSZ R IALE—
PHASE II: FULL-SCALE OOS INVESTIGATION #£=%#: £HOO0SALE

When the initial assessment does not determine that laboratory error caused the OOS result and testing results
appear to be accurate, a full-scale OOS investigation using a predefined procedure should be conducted. This
investigation may consist of a production process review and/or additional laboratory work. The objective of
such an investigation should be to identify the root cause of the OOS result and take appropriate corrective and
preventative action.” A full-scale investigation should include a review of production and sampling procedures,
and will often include additional laboratory testing. Such investigations should be given the highest priority.
Among the elements of this phase is evaluation of the impact of OOS result(s) on already distributed batches. 1
R VAL AL S5 S AR DR T R O0SEE R, SR U IERIINTE, SiZii Sf e e AL e R AT A2 1HI
FIOOSH AL . AT AJ e A4 A2 T 2 MIBURT / s BhHIn Ay S 46 55 A . A i) B B 0 B 24 E 5142008
45 L AORRAS i PR IR 24 (0 SO M TSt A4 1T 2 SR A6 RBURERE P ) [, L
LW TR I I SEIG AR . KRR A A e UL e EIX B BURI AT, R PFE00SE RN &
B LR 52 o

A. Review of Production 4= L& %

The investigation should be conducted by the QCU and should involve all other departments that could be
implicated, including manufacturing, process development, maintenance, and engineering. In cases where
manufacturing occurs off-site (i.e., performed by a contract manufacturer or at multiple manufacturing sites), all
sites potentially involved should be included in the investigation. Other potential problems should be identified
and investigated. 7Y SRR BLES I I0AT, NALFEEITA W AT, AERAE, 2R, dEFORL
Feo ARAEPSANIE A (gt AR 2R B A2 alE 2 AN A 7D A N A 45 T A R R A A

7 Please note that § 211.192 requires a thorough investigation of any discrepancy, including documentation of
conclusions and follow-up. Implicit in this requirement for investigation is the need to implement corrective and
preventative actions. Corrective and preventive action is consistent with the FDA’s requirements under 21 CFR part
820, subpart J, pertaining to medical devices, as well as the 2004 draft guidance entitled Quality Systems Approach to
Pharmaceutical Current Good Manufacturing Practice Regulations, which, when finalized, will represent the
Agency’s current thinking on this topic. 1%7E=EE 211.192 ZLR A ANFFAREE — MR L, 462510 R ERER 1) id %
A SRR F R AR S E S TR i, XL IE 5 TR S FDA 75 21CFR 820 #4r#15 J i K 3
By S ERO2 — S0, [RIIN 2004 SERE S IR R, 4404 25t CGMP JURAR R 51k, SR KA 1 R et i i
S HT AR .



Contains Nonbinding Recommendations

FLE T BE A Ir) LA E A A 2™ T2 s A SO N AR A A — i, DA E 5 12 O0S 45 AR )

The records and documentation of the manufacturing process should be fully reviewed to determine the possible
cause of the OOS result(s). SV AR =1 35 FH A4 1T 7R e A% LA A T BEFOOS i A o

A full-scale OOS investigation should consist of a timely, thorough, and well-documented review. A written
record of the review should include the following information. —>4> T f{JOOS I 7 W A 56 & i )« 1S ) A
R TEHER R o AL Tl S B AR R IR (5 L

1. A clear statement of the reason for the investigation. HH i3 HH 18 5 i) L 1A

2. A summary of the aspects of the manufacturing process that may have caused the problem. XJ 1] i &
B R A R AR T A TR B

3. The results of a documentation review, with the assignment of actual or probable cause. X {4 FIH
RZaE R, AT S B B DRRT ] R B DT () U 46

4. The results of a review made to determine if the problem has occurred previously. [FlJEi A FjAE =
ST R AH ] i) R ) 5 2R

5. A description of corrective actions taken. % H A HBSCH jiti o

If this part of the OOS investigation confirms the OOS result and is successful in identifying its root cause, the
OOS investigation may be terminated and the product rejected. However, a failure investigation that extends to
other batches or products that may have been associated with the specific failure must be completed ( §

211.192). If any material was reprocessed after additional testing, the investigation should include comments and
the signatures of appropriate production and quality control personnel. 13- £EATT 7 O0S i £ 1, O0S4LE: H4k
ik, HARARJRF O, WOOSTHE R E o, ZALUO™ i N E A Gt (HAZ, § R
P AN GRS P A A IAREE e, ™ b RT R 1 45 AT OG (8 211.192) A RAT W RHE B s 46
ZIERAEINT, AN 2 ) S B R R e 54

OOS results may indicate a flaw in product or process design. For example, a lack of robustness in product
formulation, inadequate raw material characterization or control, substantial variation introduced by one or more
unit operations of the manufacturing process, or a combination of these factors can be the cause of inconsistent
product quality. In such cases, it is essential that redesign of the product or process be undertaken to ensure
reproducible product quality.® QOS%E A BETR T 7 fhEl T &Vt ik . botmn, P2 Sk A, AR
WEMEGIAG, B L2 AR MRER T NS Z AR, BUXEERERNS G, XL R
P PR ANEE IR R o AR LGB, A BT R i 2 LA R R

B. Additional Laboratory Testing B infb 5% =i

A full-scale OOS investigation may include additional laboratory testing. A number of practices are used during
the laboratory phase of an investigation. These include (1) retesting a portion of the original sample and (2)

& 0O0S results might also be the result of the objectionable practice of making unauthorized or unvalidated changes to
the manufacturing process.
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resampling. — M4 f{OOS T £ 1] HECLFE MY N S8 =R 06 . AT A A0S =0 Be,  EUH 2R 2 Ve
REALRE C1) X AR A (2) HORTIURE.

1. Retesting &/

Part of the investigation may involve retesting of a portion of the original sample. The sample used for
the retesting should be taken from the same homogeneous material that was originally collected from the
lot, tested, and yielded the OOS results. For a liquid, it may be from the original unit liquid product or
composite of the liquid product; for a solid, it may be an additional weighing from the same sample
composite prepared for the original test. 73 2 i] BE AL 45— 70 S AE I 56 o FH T 556 (PR i Y 1%
SR AR I L ILOOSE AR FKIAE i B SR — 870 o I R4, T DU AR HG T 1R 5
5 PR BRSO VR B AR FEIAA, AT RO 3 AT D35 % RO R VR 45 0 R RO D O B

Situations where retesting is indicated include investigating testing instrument malfunctions or to
identify a possible sample handling problem, for example, a suspected dilution error. Decisions to retest
should be based on the objectives of the testing and sound scientific judgment. It is often important for
the predefined retesting plan to include retests performed by an analyst other than the one who
performed the original test. A second analyst performing a retest should be at least as experienced and
qualified in the method as the original analyst. Ji#F 42 5 15 75 1 2oAS I 15 2% i sl ff o 5 b A B
A REATAE R i) (L, A5 T P S8 AR R B 1R A8 o e S I I A 30 PR 2 W 55 B AR R 2 . 2
VHRIAEH T — R AR IR AU ) — 2 e AT, AN B i o i DA AT . S AN
AT D3 2R RIS — A3 AT AT BRI e A

The CGMP regulations require the establishment of specifications, standards, sampling plans, test
procedures, and other laboratory control mechanisms (§ 211.160). CGMPZESR & v/ i iE, Frvfk, HUFE
TR, AR R e SE G = AR AT (8 211.160)

FDA inspections have revealed that some firms use a strategy of repeated testing until a passing result is
obtained, then disregarding the OOS results without scientific justification. This practice of “testing into
compliance” is unscientific and objectionable under CGMPs. The maximum number of retests to be
performed on a sample should be specified in advance in a written standard operating procedure (SOP).
The number may vary depending upon the variability of the particular test method employed, but should
be based on scientifically sound principles. The number of retests should not be adjusted depending on
the results obtained. The firm's predetermined retesting procedures should contain a point at which the
additional testing ends and the batch is evaluated. If the results are unsatisfactory at this point, the batch
is suspect and must be rejected or held pending further investigation (§ 211.165(f)). Any deviation
from this SOP should be rare and done in accordance with § 211.160(a), which states that any
deviations from written specifications, sampling plans, test procedures, or other laboratory control
mechanisms shall be recorded and justified. In such cases, before starting additional retesting, a protocol
should be prepared (subject to approval by the QCU) that describes the additional testing to be
performed and specifies the scientific and/or technical handling of the data. FDAKS 2r i 7s, A48 /8 7] 8
SRR B2 R AR, ARG BIBRBEAT R AR FIO0SE B . 14 CGMPskL I 2 & 4% & AR}
FHRATVFI . — i S50 (1) 85 20 BN 56 AESOP I E o AN [R] FRIARL 36 7 25 SRV B2 56 1R
HOTREAN], H RSP REA A BRI o S0 IRECN REAR IS 25 S . 24w I TR e 1 R e
PALSE—A i, AR SIS 2O E AT OV o WA XA RS IR AR, WIMEEL, fitAS
s Ak — 4 1 A (8 211.165(F)). 141§ 211.160(a) A% 15 BSOP, § 211.160(@) 5, AT 75 55
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MRE, BORETHRI, AR e ol L e 2t 5 2 i B 0 1 10 S MR 2 1 24 10 . ERX RSB R,
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In the case of a clearly identified laboratory error, the retest results would substitute for the original test
result. All original data should be retained, however, and an explanation recorded. This record should be
initialed and dated by the involved persons and include a discussion of the error and supervisory
comments. (See section I11 of this guidance for more details on a laboratory investigation.) £ A #fi#fi &
TR EMHRIEOY, ARG, MR RIA IS5 R . N IR T G
Bl , BN A RERETE A IC K NI OR B B0 45 R W E 45 R 6%, EOOST i sk BN AT A
KNGS HIARIAREE, N ARG T e R0 8 R o (P WATR I 56 =2 1N S8
L)

If no laboratory or calculation errors are identified in the first test, there is no scientific basis for
invalidating initial OOS results in favor of passing retest results. All test results, both passing and
suspect, should be reported ° and considered in batch release decisions. 5 kY B I 25 BEAT 5256 25 41
BREGETH TR A, BB BEE IR IR I OOSZs S Tusk, iR 4 At . g ks 45K,
MR FIATBER), HRNAIR Y, (EMBATH SR

2. Resampling #Z % #

While retesting refers to analysis of the original, homogenous sample material, resampling involves
analyzing a specimen from any additional units collected as part of the original sampling procedure or
from a new sample collected from the batch, should that be necessary. FH HUFEFEXS O I IIAS & 45 45
RHIRESS, HE BVDURERURE DA IF)—Jb 5 R il oh F08T S U 268 —4RE s, Bt 53 AN AL B A6 1
P2 Y A A ) BE AT 75 1 7] 7

The original sample from a batch should be sufficiently large to accommodate additional testing in the
event an OOS result is obtained. In some situations, however, it may be appropriate to collect a new
sample from the batch. Control mechanisms for examination of additional specimens should be in
accordance with predetermined procedures and sampling strategies (§ 211.165(c)). [r]—k ) R 4G HIEE
an NEAT R IR, 7 — HHILOOSES AL LLAE K IR 56 . AHAT IR0, ml BA A — b fiedi
HTOAE St o B IR PR RS 36428 1 N 4 R S 5 AR e RIBURE 77 725(8 211.165(c) o

When all data have been evaluated, an investigation might conclude that the original sample was
prepared improperly and was therefore not representative of the batch quality (§ 211.160(b)(3)).
Improper sample preparation might be indicated, for example, by widely varied results obtained from
several aliquots of an original composite (after determining there was no error in the performance of the
analysis). Resampling should be performed by the same qualified, validated methods that were used for
the initial sample. However, if the investigation determines that the initial sampling method was
inherently inadequate, a new accurate sampling method must be developed, documented, and reviewed
and approved by the QCU (88§ 211.160 and 211.165(c)). *f Frf A TEAL, A 1458 T BE 2 ok

% In other words, all data are reported in, for example, quality control reports, batch records, Certificates of
Analysis, in accordance with §8 211.188 and 211.192. #uifi 5 2, Fra#dadist, st s, e,
IR N 521155188 1211 721921 TR .
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(RE LR Y, BT DA B R AR 1k (8 211.160(b)(3). X nI 2 FiE A, anxd JELks
AN HEATAS I, 25 SRRV EN (e T E A R JG ) o TR ORI 4 JRURS I i R
R IR T EEAT o AR E T SR I EURE VAN IERf, 20T — AN B e ik, i
QCUHLHEMIA 5L )it . (88 211.160H1211.165(c))

C. Reporting Testing Results 3§75 A 45 £

Practices used in reporting and interpretation of test results include (1) averaging and (2) outlier tests. X 546 45

SRTRIHR 7 R A 5 P K (B R S 5 45 RAS
1. Averaging &1

There are both appropriate and inappropriate uses of averaging test data during original testing and
during an OOS investigation: 7£ UG AIOOSTH A, “FIME Al e W ERIIE, g S wiiR
o

a. Appropriate uses iF fifi i ]

Averaging data can be a valid approach, but its use depends upon the sample and its purpose. For
example, in an optical rotation test, several discrete measurements are averaged to determine the optical
rotation for a sample, and this average is reported as the test result. If the sample can be assumed to be
homogeneous, (i.e., an individual sample preparation designed to be homogenous), using averages can
provide a more accurate result. In the case of microbiological assays, the U.S. Pharmacopeia (USP)
prefers the use of averages because of the innate variability of the biological test system. H(F-34){E 7] G
e M7, AR AL H . B, AEECERA I, LR ST RS AT 2 P Ecds
WP BMEAE A — eI . I R S BOE 22—, (R i — DAL & A
BE S — 1)) WO BIE T AR — A SEAER I 45 R . AR B b, 56 [ 24 i 1) TR
WOPSEME, A ER I R A 5 AT AT E M.

It should be noted that a test might consist of a specific number of replicates to arrive at a result. For
instance, an HPLC assay result may be determined by averaging the peak responses from a number of
consecutive, replicate injections from the same preparation (usually 2 or 3). The assay result would be
calculated using the peak response average. This determination is considered one test and one result.
This is a distinct difference from the analysis of different portions from a lot, intended to determine
variability within the lot, and from multiple full analyses of the same homogenous sample. The use of
replicates to arrive at a single reportable” result, and the specific number of replicates used, should be
specified in the written, approved test method. Acceptance limits for variability among the replicates
should also be specified in the method. Unexpected variation in replicate determinations should trigger
remedial action as required by § 211.160(b)(4). If acceptance limits for replicate variability are not met,
the test results should not be used. 1% HL A%y S 102, — K56 o gt — & AT E 73 31— 46
Ro Hotun, HPLCAISS 45 A& th 7)) — 4D LE), ~PATIEERE (A P15k 1) GEH 22
BE3) o IXPPIE E —ARE AN EE R X AN ERR 2 1 A AN R, Al R B8 R
2 e AT AN o SPATINE LA BB 2 45 0, FPAT IS (R 8, A 5 T ) 28 SE oA e 26

1 The term reportable result as used in this document means a final analytical result. This result is appropriately
defined in the written approved test method and derived from one full execution of that method, starting from the

original sample AR “HIHRE ISR Y TACHE, KR —DNEREDITEE R %85 RN ZR—ATRIERE
TR A2 B TS THT AL (PS50 7 VR AT S8 B AR 36 T v 5 T 15 1 45
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JHEFYILE o AT I 2 ARV FBl e AR VA I E - 148 211.160(b)(4) 25K, ~HATIIE
RN A EER IO IR R . CRAT S PATIE R, g R ANGE

In some cases, a series of complete tests (full run-throughs of the test procedure), such as assays, are
part of the test method. It may be appropriate to specify in the test method that the average of these
multiple assays is considered one test and represents one reportable result. In this case, limits on
acceptable variability among the individual assay results should be based on the known variability of the
method and should also be specified in the test methodology. A set of assay results not meeting these
limits should not be used. A}, 4 5k n] Re a4 T o0 s MBI H , W, B X
ARSI 75 b W U8 W] A A 56 2 SR P B E ) — M B 45 R . XN, & AR AN fu vy
AR BPE AL TVE TP IR IR . R — R A5 BA A BNZ R NA NI

These appropriate uses of averaging test data should be used during an OOS investigation only if they
were used during the original testing that produced the OOS result. 14X 247E 7= 00S 45 Bt J5i 4k
5 AT I, 1% PIMEA S EOOSTH A Hh R FH

b. Inappropriate uses A~ IEAf{ii JT]

Reliance on averaging has the disadvantage of hiding variability among individual test results. For this
reason, all individual test results should normally be reported as separate values. Where averaging of
separate tests is appropriately specified by the test method, a single averaged result can be reported as
the final test result. In some cases, a statistical treatment of the variability of results is reported. For
example, in a test for dosage form content uniformity, the standard deviation (or relative standard
deviation) is reported with the individual unit dose test results. JT~F 1417545 H ik SN B 22 57 1) 3
T IXAN SR DAL, AT AN B 2 Sl N SRR o AR AR D7 VA T WA E VA, SR EE R
ATLMECO RS 45 0. 75281500 T, ISR RIS A B flhn, e85 w85 LA
orp, RS PRAEZE ORI 22D AR (A 46 5 2R

Averaging can also conceal variations in different portions of a batch, or within a sample. For example,
the use of averages is inappropriate when performing powder blend/mixture uniformity or dosage form
content uniformity determinations. In these cases, testing is intended to measure variability within the
product, and individual results provide the information for such an evaluation. ~F-34J{5 7] G2 # 55 [F) —
i R VA R ST S 191 A3 ey SO 71 T PR V07 N 3 e S =1 4 = 0 et G Y G R D
PHAT PR RAGIE N o XA LT, AR H 0o 200 St iR S8 A BT, A A I 25
RA T LA IEFE PPN S5 R

In the context of additional testing performed during an OOS investigation, averaging the result(s) of the
original test that prompted the investigation and additional retest or resample results obtained during the
OOS investigation is not appropriate because it hides variability among the individual results. Relying
on averages of such data can be particularly misleading when some of the results are OOS and others are
within specifications. It is critical that the laboratory provide all individual results for evaluation and
consideration by the QCU, which is responsible for approving or rejecting, e.g., drug products,
in-process materials (§ 211.22) {EOOSYAA MBS 4, PRI 2R, ik fie
B A3 B EH ISR, AT, BB T SR ZER . S48 2008
S5 R H T A RIS e I, IR SR K U H S I iR . SIS SR AT AN A R AR
AL, KGR TQCUTHAE I &, QCUM Tilk#isl e, wzhdh, fEiilih(§ 211.22).
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For example, in an assay of a finished drug with a specification of 90 to 110 percent, an initial OOS
result of 89 percent followed by additional retest results of 90 percent and 91 percent would produce an
average of 90 percent. While this average would meet specifications,™ the additional test results also
tend to confirm the original OOS result. However, in another situation with the same specifications, an
initial OOS result of 80 percent followed by additional test results of 85 percent and 105 percent would
also produce an average of 90 percent, but present a much different picture. These results do not confirm
the original OOS result but show high variability and may not be reliable. In both examples, the
individual results, not the average, should be used to evaluate the quality of the product. %1, J:7Hl51
(R AR 90-110%, HIZGO0SES K h89%, AT HY Ay S M 45 K A90%, 91%, EAI—=F K
B A90% ., HARIZA - EE LT S bRAE, B SE RIR T T 1 2 HI4R O0SEE A, {H
RAEA A P FEARERSE OU T, WI4H00SE K h80%, Bt il i 25 4 485%F1105%, [FIFf215%190%
RPIME, XN 2RI e AN RIS . XL I RE E E IR 00SEE AL, 1M ks Hh i B2 1)
SYHCEE, ATRETEANAIEE . A5 LIRPAME) i, R BRI S5 AL, AN P07 i 1) o e
TP

2. Outlier Tests 771 (HEFE)D 74

The CGMP regulations require that statistically valid quality control criteria include appropriate
acceptance and/or rejection levels (§ 211.165(d)). On rare occasions, a value may be obtained that is
markedly different from the others in a series obtained using a validated method. Such a value may
qualify as a statistical outlier. An outlier may result from a deviation from prescribed test methods, or it
may be the result of variability in the sample. It should never be assumed that the reason for an outlier is
error in the testing procedure, rather than inherent variability in the sample being tested. CGMP(8
211.165(d)) 2K Ge vt AT R ot A28 T AR N L5024 (2 A e A . (ERRADAS DL, AT
b i T VE R A3 B A HAR A B WA R U . AR gevt R . — AR
BRI H B SE A6 J7 VR P i 22 v 7 A R R BN IR N SR AN DA Ryt Y B R R A R R T A
ST RSy 560 I [ A7 PR 5

Outlier testing is a statistical procedure for identifying from an array those data that are extreme. The
possible use of outlier tests should be determined in advance. This should be written into SOPs for data
interpretation and be well documented. The SOPs should include the specific outlier test to be applied
with relevant parameters specified in advance. The SOPs should specify the minimum number of results
required to obtain a statistically significant assessment from the specified outlier test. 7 {E K %0 & —
ANGEREF, F DK — S8 BTSN —ZH 8 rh 001 HH oK o 00 S5 ARG 900 2 e PR A8 T S B T R
HAEBHHE R SOPH 5 B I LU a0 5t . SOP M AL FH A K I I VE 4N (1) 7 o ARG 46 5 i, 3F
FAFREA KNS EL . SOPN I E ARG 22 W E VEV 458, EAT e (B A 50 P 75 22 1) de 2>
Bl

For biological assays having a high variability, an outlier test may be an appropriate statistical analysis
to identify those results that are statistically extreme observations. The USP describes outlier tests in the
general chapter on Design and Analysis of Biological Assays <111>.%? In these cases, the outlier

1 When arriving at a batch disposition decision, it is important for a firm to assess whether the low assay value may
project to a subpotency failure before the product’s labeled expiration date. 75 % — AN ™ i VR H AL H vk 2 /T, A —
AR ZEE 28 A A0 AT RO T AR AE T R PP I 35 e 1o SO i A8 800 Y R R BRI AN B

12 The United States Pharmacopeia, 29th Revision, Rockville, MD: The United States Pharmacopeial Convention,
2006. HK[HE 2y, 29 Ji, SE[EIZ b4y, 2006,
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observation is omitted from calculations. The USP also states that “arbitrary rejection or retention of an
apparently aberrant response can be a serious source of bias... the rejection of observations solely on the
basis of their relative magnitudes is a procedure to be used sparingly” (USP <111>). /T 4=4& =
SEA IR T A, IS S W L AR 8 R, PR R R ARG 56 mT BE R 2 R Ge vt 70 M. USP
7tDesign and Analysis of Biological Assays <111>H1#id T i HAEA S . EX Mg T, THERAT
A 36 A1 o USSP RI E s PR 75 7 PR B A WD A8 ) S5 A2 v 22 PR SR U BRI s AT T R AR
X B S AR I (USP<1115>).

For validated chemical tests with relatively small variance, and if the sample being tested can be
considered homogeneous (for example, an assay of a composite of a dosage form drug to determine
strength), an outlier test is only a statistical analysis of the data obtained from testing and retesting. It
will not identify the cause of an extreme observation and, therefore, should not be used to invalidate the
suspect result. Occasionally, an outlier test may be of some value in estimating the probability that the
OOS result is discordant from a data set, and this information can be used in an auxiliary fashion, along
with all other data from the investigation, to evaluate the significance of the result. XFFG %K), FHX}
ARAARAY (A 2 AT, G R AR DUAE o PT LA A A 2 B0 A0 1 e 30 791 e BT 5 1 1 25 PRI B
T ARG S0 A A 0 A 30 A S 56 TP AR (R G vt 0 A . ST e IRME I B R, BRI, AN Z TR
e MBI T /R, — R IER R AL THOOSE: R 5 — it A Bl etk A M, X
Lo 45 5nT DAL — R4 Bh i) O e TR A s — A, RS 4 R R

Outlier tests have no applicability in cases where the variability in the product is what is being assessed,
such as for content uniformity, dissolution, or release rate determinations. In these applications, a value
perceived to be an outlier may in fact be an accurate result of a nonuniform product. &= & PPA% A&
ARIAPERIE LT, AN R AR, WS B, AR BB BOE M E . AR REIR N A
o, AR E L BRI AN A A 25

When using these practices during the additional testing performed in an OOS investigation, the laboratory will
obtain multiple results. It is again critical for the laboratory to provide all test results for evaluation and
consideration by the QCU in its final disposition decision. In addition, when investigation by a contract
laboratory™ does not determine an assignable cause, all test results should be reported to the customer on the
certificate of analysis. 7=OOSTH AT 1) i s 56 Hh 4 FIX LU 5451, S =0 KA 30 2 Mg R S s $2 it fy
g 45 RAEQCUI A AL b PR AN E AR B2, J5h, W RAELY S5 0T I W A A e S I,
A7 A6 25 SRR N AE R IR 5 P R S 4 %

V. CONCLUDING THE INVESTIGATION A&t

To conclude the investigation, the results should be evaluated, the batch quality should be determined, and a
release decision should be made by the QCU. The SOPs should be followed in arriving at this point. Once a
batch has been rejected, there is no limit to further testing to determine the cause of the failure so that a
corrective action can be taken. ZEXF i EAE H RIS, NOGHETA S5 RIEAT VR, XD R I REOT S TR
W BRI A E BT S8 . BLEAT A NARHE A G SOPREAT o — H—MILIRBAIE A G g, A T4k
HANE RS ERL, 0 T BEAH FRIAS I AN 52 BT AT B ), LS o g A I P 8 5t it

3 The Agency also recommends that OOS investigation reports be provided to the customer.fCH R £x % 00S i
BRI R ).
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A. Interpretation of Investigation Results &5 RAFH

The QCU is responsible for interpreting the results of the investigation. An initial OOS result does not
necessarily mean the subject batch fails and must be rejected. The OOS result should be investigated, and the
findings of the investigation, including retest results, should be interpreted to evaluate the batch and reach a
decision regarding release or rejection (8§ 211.165). Jise i ] 3 41 50 A A (1) 45 AT A RE . 912D 1H00S 4
RIFARTRZIIR— € A GAEA T LLUBAT I . MTOOSEs R FEMAT A, WEP IR, WFEIK4
RN AR LS IZHERAE VP, JE 45 BT AN AT I 4518

In those instances where an investigation has revealed a cause, and the suspect result is invalidated, the result
should not be used to evaluate the quality of the batch or lot. Invalidation of a discrete test result may be done
only upon the observation and documentation of a test event that can reasonably be determined to have caused
the OOS result. WAL AR IL T OOSI G A, JF A ] BEEH 2 TRk as AR, Az 3o 2 AN N FH Tt
R BTE VP . AR LR 5 SR W] 2 7 200845 Ritk, A A HlE —A 5 He i
ANFE B A TC AR

In those cases where the investigation indicates an OOS result is caused by a factor affecting the batch quality
(i.e., an OOS result is confirmed), the result should be used in evaluating the quality of the batch or lot. A
confirmed OOS result indicates that the batch does not meet established standards or specifications and should
result in the batch's rejection, in accordance with § 211.165(f), and proper disposition. For inconclusive
investigations — in cases where an investigation (1) does not reveal a cause for the OOS test result and (2) does
not confirm the OOS result — the OOS result should be given full consideration in the batch or lot disposition
decision. A WmO0SE: A s ML BT 1K — AN R IR (W2 BL00S S RAIESE 17O , N
SE R NZ R VP A LB 2 HE I i . 4% 1168 211.165(F)— /MRl 5 1 O0SE: B3 B IX fib i s AN FF &
U e bR AE BRI, 45 RNV AS I FEIEATI UL . S ARBI SR AE— (1 %A HEO0O0SH i
DAL (2) A UESEO0SZ: SR—00SE RAE A 3 T 224 v i vh B 7853 7% 16

In the first case (OOS confirmed), the investigation changes from an OOS investigation into a batch failure
investigation, which must be extended to other batches or products that may have been associated with the
specific failure (§ 211.192). ZE55—FHENL T (OOSZE Rt &) , Wik 2 A A I — A~ OOS I £ 48 il — A~
ANEASHEP L, DO, A DA S A A LA 5 i AN A R AR DG I HEIR B i (211351923693

In the second case (inconclusive), the QCU might still ultimately decide to release the batch. For example, a firm
might consider release of the product under the following scenario: 7E4 —FHEHL F CRAERHIL) , QCUH[ g
I R YE R HBAT . I, AR R RESSAE N AIBAR N BT

A product has an acceptable composite assay range of 90.0 to 110.0 percent. The initial (OOS) assay result is
89.5 percent. Subsequent sample preparations from the original sample yield the following retest results: 99.0,
98.9, 99.0, 99.1, 98.8, 99.1, and 99.0 percent. A comprehensive laboratory investigation (Phase 1) fails to reveal
any laboratory error. Review of events during production of the batch reveals no aberrations or indication of
unusual process variation.* Review of the manufacturing process and product history demonstrates that the
process is robust. The seven passing retest results are all well within the known limits of variability of the
method used. Batch results from in-process monitoring, content uniformity, dissolution, and other tests are
consistent with the passing retest results. After a thorough investigation, a firm’s QCU might conclude that the

¥ As an example, evaluation of process variation would determine if established equipment, facility, and process
control limits were met. T2 ahfl+, Wik ARG T ¥ 152 bRk 2195 5 PR .
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initial OOS result did not reflect the true quality of the batch. —AN 5 ()& & — > 1] %5235 [£190.0-110.0%.
HIRIRAE00S T 45 A h89.5%, WIUAFEAE T FTHIAE 5133 T 4545 4 99.0%, 98.9%, 99.0%, 99.1%,

98.8%, 99.1%, 99.0%. LR HELEAIIE CB—BrBO JEARKIALI S AR o KA AR 1 R 1) o A% R R IR
S B LA . AR P IR R SO 1 g SR Rl R B 2R AR E . TSN g L A R
FEJTEAT A2 Va2 o A s BN Il = 3 — 0k 7= i 2 B R LA AS I 34 5 42 0
RV G MR RAS, AR TR REAH B IR 5 IRIOOS 45 A B 5L 51 K WUZ At ™ i (1 5

B

It is noteworthy in this scenario that the original, thorough laboratory investigation failed to find any assignable
cause. However, if subsequent investigation nonetheless concludes that the source of the OOS result was a cause
unrelated to the manufacturing process, in response to this atypical failure to detect the laboratory deviation, it is
essential that the investigation include appropriate follow-up and scrutiny to prevent recurrence of the laboratory
error(s) that could have led to the OOS result. {E7573 & K2 B AT — /N arHe, RIZERILA I 56 340 56 5 1 A
H, JERRIAEAT AT A SRR . A, A R OR IR A A3 451800845 R IFAE th 2k~ L ZR 5
L, 0T TIXHFE S ARG = A 22 TR AR LR AR, A3 3 Y SR EURH . ) R e T BT A, DA S AH [
[R5 == A iR T B00S 45 K .

As the above example illustrates, any decision to release a batch, in spite of an initial OOS result that has not
been invalidated, should come only after a full investigation has shown that the OOS result does not reflect the
quality of the batch. In making such a decision, the QCU should always err on the side of caution. 7&_FiA %11
o AR AT AT Z A B e I, RS E R S OOS S R AN TC A, N AZuEAT W (1) 2 LLE
W11 00SE H K RE S WOZ AL ™ mh I BT . AR IXFE I POE I, B 1] AT ] T B RV B %

B. Cautions & IR

In cases where a series of assay results (to produce a single reportable result) are required by the test procedure
and some of the individual results are OOS, some are within specification, and all are within the known
variability of the method, the passing results are no more likely to represent the true value for the sample than the
OOS results. For this reason, a firm should err on the side of caution and treat the reportable average of these
values as an OOS result, even if that average is within specification. This approach is consistent with the
principle outlined in the USP General Notices that an official article shall comply with the compendial standard
any time a compendial test is applied.™ Thus, every individual application of the official test should be expected
to produce a result that meets specifications. 1 A% Fe H 2R G 2B A S B4R (BRI
290, MX A& RE R 45 R 200S, M aURFT G Fiahrdt, JF HT A 45 R a7
PARZETGHIN, AP S5 RIFALLOOSES R REACRFE M IL B . HH TR, 24w I 2 1) - B AR,
HE X LA PE )P PME R 35 W OOSEE R, RIALF-SMEAAF & BT bn vl o XA 757255 USP I I A A3k f Jit )
30 IXRE, B ANE 7 BB INS ] LAAS BIRF G BT AR 45 2R

An assay result that is low, but within specifications, should also raise a concern. One cause of the result could
be that the batch was not formulated properly. Batches must be formulated with the intent to provide not less
than 100 percent of the labeled or established amount of active ingredient (§ 211.101 (a)). This would also be a
situation where the analytical result meets specifications, but caution should be used in the release or reject
decision. WS EAIREAR, (HAESREEP, NMoLEEM. ZXREIRI G Z — A RE 2 At s A
T2, b A EC T B BE S BEAMIT T bR s 5w P A R 9 100% (§ 211.101 (a)) o IXFMELL T,

15 gee USP 29, General Notices, “Test Results, Statistics, and Standards.” W25 [E 248 29, FL5], “KIb&s9. gl
FIFRAE”



Contains Nonbinding Recommendations
oy &5 RAT AT G RE I, ABAEAE BT BAN AT TR E IR Y T 1R

As with all analytical testing conducted to evaluate the quality of a drug, all records pertaining to the OOS test
result should be retained. Records must be kept of complete data derived from all tests performed to ensure
compliance with established specifications and standards (§ 211.194). JUE KM S PEAN — 285 S 1K) i i
T4 5 OOSH 45 HAH I I S BB N A7 o I 53 Db 20U 45 I A7 4 46 1Y) e 28 0t LUORIE 5 A ST bR AH
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C. Field Alert Reports

For those products that are the subject of approved full and abbreviated new drug applications, regulations
require submitting within 3 working days a field alert report (FAR) of information concerning any failure of a
distributed batch to meet any of the specifications established in an application (21 CFR 314.81(b)(1)(ii)). OOS
test results on these products are considered to be one kind of "information concerning any failure” described in
this regulation. Unless the OOS result on the distributed batch is found to be invalid within 3 days, an initial

FAR should be submitted. A follow-up FAR should be submitted when the OOS investigation is completed. %}
CAHAERANDAEINDAF™ iy, IEERAE = AN TAE H WA E R ils (FAR) , iy BB tbikm)
FEATANFE 5 HIE SCfF (21 CFR 314.81(b)(1)(ii)) H (R JFTRERREII T DL X LE7 il (1 OOSK 56 45 R4 A A 2
IUTRER I “ARFIAHDCRIBAE B 1 —Fhe BRIE A AR I00S S RAE = A TAE H WA A A TERL,
W NHEAZHIARFAR . HO0ST A 45N, W Hg AT FARBRER IR 5 o
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