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I. INTRODUCTION

Pursuant to Business and Professions Code section 26011.5, the protection of the public is of the
highest priority for the Bureau of Cannabis Control (Bureau). In keeping with its mandate to protect
the public, the Bureau has adopted thzse recommended uniform guidelines in order to promote
consistency in disciplinary orders for similar offenses on a statewide basis. This document is intended
for use by those involved in the administrative disciplinary process (e.~., Administrative Law Judges
(ALJ), Deputy Attorneys Genera'I (DAG), Bureau }icensees and their legal counsel, and other
interested pairties), and may be revised from time to time, and distributed to interested parties upon
request.

The Bureau requests Chat Che sutrgested disciplinary orders contained in these guidelines be levied
consistently and appropriately, based on the nature and seriousness of the violations) confirmed in
an administrative action. The Bureau recognizes that mitigating or ag~ravatino circumstances, in
addition to other factors, may necessitate departure from these recommended orders and terms of
probaCion. If there are any deviations from the guidelines, the Bureau requesu that the ALJ hearing
the matter include an explanation in the Proposed Decision so that the circumstances can be better
understood and evaluated by the Bureau before final action is taken.

Additionally, these guidelines only apply to formal administrative disciplinary processes, These
guidelines do not apply to other alternatives available to the Bureau, such as administrative citations
and fines, except in cases where an Accusation has been filed against a reeistrant or licensee for
failure to pay an assessed administrative fine and/or comply with an order of abatement issued by the
Bureau.
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II. FACTORS TO BE CONSIDERED IN DETERMINING PENALTIES

[n deternlinino whether revocation. suspension, peobation, fine, or a combination is to be imposed in
a given case, factors such as the fotlowin~ should be considered:

1. Nature and severity of the act(s), offenses, or crimes) under consideration.
2 Actual or potential harm to the public.
3. Actual or potential harm to any patient.
4. Prior disciplinary record.
~. Number andlor variety of current violations.
G. Miti~atin~ evidence.
7. Rehabilitation evidence, including but not limited to, a statement of rehabilitation

containing any evidence that demonstrates fitness for licensure, or a ceRificate of
rehabilitation under Penal Code section 4852AL

8. In case of a criminal conviction, compliance tivith conditions of sentence and/ar court-
ordered probation.

9. Overall criminal record.
10. Time passed since the acts) or offenses) occurred.
1L If applicable, evidence of espungement proceedings pursuanC to Penal Code Section

1203.4.
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III. DISCIPLINARY GUIDELINES

.The Medicinal and Adult-Use Cannabis Regulation and Safety Act (MAUCRSA) specifies the
offenses for which the Bureau may take disciplinary action. Following are samples of the codes and
regulation numbers, titles of the offenses and the associated Bureau determined disciplinary
recommendations. When fil~n~ an accusation, the Bureau or Office of the Attorney General are not
limited to the violations listed herein. They may also cite any and alt additional related statutes and
regulations violated not listed below. The following is not a comprehensive list of potential violations
and in no way, should limit the Bureau or the Attorney General's Office from asserting any relevant
and applicable violation. The Bureau su~~ests that for cases with multiple violations, suspensions or
other disciplines run concurrently. All standard terms of probation as stated herein shall be included
for all probations.

As used herein, statutes and regulations are referenced as follows:
Business and Professions Code: (B&P)
Title 16, California Code of Regulations: (CCR)
Pena( Code: (PC)

California Code of Regulations Disciplinary Order Guidelines -Tier 1

Minimum: revocation stayed, 5 to 15-day suspension, a fine (as determined by the "Fine Formula"
below), or a combination of a suspension and fine.

Maximum: revocation

Tier 1 discipline is recommended for:

• violations which are potentially harmful

Violations of the following codes are representative of this category:

Violation Descri tio~ Authorit
Failure to Surrender License B&P § 119 (d)

CCR 5022
Failure to Notif the Bureau of ChanEes CCR 5023
Unauthorized Modification of Licensed Premises B&P § 260~5(c)

CCR 5027
Prohibited Commercial Cannabis Activity CCK § 5032(b)
Between Medicinal and AdulC-Use Licensees
Unauthorized SCora e of Inventor CCR 5033
Failure to Maintain Records B&P § 26160

CCR §§ 5037(a), 5310, 5426, 5~05-
5506

Allowing the Unauthorized Use of the Track and CCR §§ 5048-5050 and 5052
Trace System and Failing to Maintain Track and
Trace S stem Re uirements
Failure to Pro erl Dis la and Post License CCR 5039
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Failure to Comply with Advertising and B&P §~ 261 1-?61 ~?
Marketin Re uirements CCR 5040-SOAI
Failure to Ensure Restricted Access to Limited- B&P § 26070
Access and Other Restricted Areas CCR 5042 and 501
Failure to Comply With Security Requirements CCR §§ 5043-SOd7 and 5~03(b)(I)-

2)
Faihire to Comply with Proper Cannabis CCR §§ 5054-50~~ and 5410(e)
Destruction and Waste Ma~aeement
Unauthorized Storage of Cannabis Goods and CCR §§ 5033 and 5300-1302
Storaee-onl Services
Failure ro Comply with Packa~in~ and Labelins B&P § 26070
Re uirements CCR § 5303 and 5412
Failure to Com b wiCh Insurance Re uirements CCR S 5308
Failure to Comply with Inventory Documentation CCR §§ _50> 1, 5309 and 5423-5424
and Reconciliation Re uirements
Failure to Comply with Transportation B&P § 26070
Re uirements of Cannabis Goods CCR 531 1-53 t2
Failure fo Comply with Transport Personnel CCR § 5313
Re uirements
Unauthorized Use of Distributor Transport Only CCR § 5315
License
Failure to Comply with Shipping Manifest B&P §§ 26067 and 26070
Requirements CCR § 5314

Unauthorized Hours of Operation CCR § 5403(a) and (b)(3), and
5422 b)

Unauthorized Sale of Cannabis Plants CCR 5408 a - b)
Use oY Pesticide on Live Plants CCR 5408 c)
Unauthorized Fumishina of Free Cannabis Goods CCR 54ll
Failure to Comply with Esit Packaeing B&P § 26070.1
Re uirements CCR 5413
Fai3ure to Comply with Delivery Requirements CCR §§ 5415-5418 and 5421

Failure to Provide Delivery Request Receipts B&P § ?6090
CCR S~t20

Unauthorized Recei t oFlnvento Shi ment CCR 5422
Failure to Record Sales to Customer CCR 542
Failure to Comply with Requirements for CCR § 5600 e[ seq.
Tem ora~rvCannabis Event License
Non-Permitted Use of License B&P § 119(b)-(fl
Failure to Comply with Local Ordinance 8&P § 26030(fl
Reeulatine Gommerciai Cannabis Activity
Failure to Com 1 with O eratin Procedures B&P § 26030 ')
Sale of Alcohol or Tobacco Products B&P 26054 a)
Failure to Record Commercial Cannabis Activity B&P § 26161
on Sales Invoice or Recei t
Failure to Exercise Care for Safety of Self or PC § 6470
Others Due to Being Under the Influence oPan
Intoxicating Substance

Bu7eau of Cannabis Control Disciplinary Guidelines Page 6 of 13



5 ; .._..

California Code of Regulations Disciplinary Order Guidelines -Tier 2

Minimum: revocation stayed, 15 to 30-day suspension, a fine (as determined by the ̀'Fine Formula'
below), or a combination oY a suspension and fine.

Maximum: revocation

Tier 2 discipline is recommended for:

• Violations with a serious potential for harm
• Violations which involve greater risk and disregard of public safety

Violations of the followintr codes are representative of this category:

Violation Descri tion Authority
Exceeding License Privileges for Commercial B&P §§ 26050 and 2603
Cannabis Activity
Unauthorized Use and Operation of Designated CCR § 5025
Premises
Subletting of Premises CCR 5028
Failure to Comply with Track and Trace RepoMin~ and CCR §§ X049-~0~ 1
S stem Reconciliation Re uirements
Failure to Comply with Video Surveillance System CCR § 5044
Re uirements
Fzilure to Comply with Security Personnel CCR § 5045
Re uirements
Failure to Verify Age of Customers and Unaudlorized B&P § 26140
Access to Retail Areas CCR 5400 and 540?
Failure to Comply with Employee Abe Restrictions B&P § 261.40

CCR 5031
Sale or Furnish of Adult-use Cannabis Goods to B& P §§ ?6030(g) and 26140
Minors CCR 5404
Consumption of Cannabis Goods by a Minor on B&P § 26?00
Licensed Premises
Failure to Pro erl Dis lay Cannabis Goods CCR 5405
Unauthorized Sale ofNon-Cannabis Goods on CCR § 5407
Premises
Exceeding Dail Limits of Cannabis Goods Sales CCR 5409
Unauthorized Return of Cannabis Goods CCR 5053 and 5410
Consum tion of Cannabis Goods Durintr Deliver CCR 5419
Failure to Ensure Laboratory Testing Arraneements CCR §§ 5304-5307
and uality Assurance
Failure to Comply with Microbusiness Operations CCR § 5500
Re uirements
Failure to Comply with Laboratory Testing CCR § 5700 et seq.
Re uirements .
False or Misleading Declaration of Correction in a CCR § 5801
Notice to Com
Prohibited Attire and Conduct CCR 5806
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Prohibited Entertainers and Conduct CCR 5807
Allowing for the Copy or Display of a Fictitious B&P § 119
License or a License that is Canceled, Revoked, or
A Itered
Misdemeanor Offenses b Licensees B&P 125
Disci line b Another A~enc B&P 141
Failure to Provide Safe Conditions for Ins coon B&P S 26030 i)

California Code of Regulations Disciplinary Order Guidelines -Tier 3

NTinimum: revocation stayed, 4~-day suspension, a fine (as determined by the "Fine Formula"
below), or a combination of a suspension and fine.

Maximum: revocation

Tier ~ discipline is recommended for:

•_ Knowing or willfully violating taws or regulations pertainio~ to commercial cannabis activity
• Fraudulent acts relating to the licensee's commercial cannabis business

Violations of the followinacodes are representative of this category:

Violation Descri lion Authori
Failure to Noti ~ the Bureau of a Chantre in Ownershi CCR§ 5023 and 5024
Obtaining a License for Premises in Restricted B&P § 26054
Location CCR 5026
Conducting Commercial Cannabis Activity with Non- CCR § 5032(a)
Licensees
Failure to Notify the Bureau of Giminal Acts, Civil CCR § 5035
Judgments, and Revocation of a Local License, or
Other Authorization after Licensure
Failure Yo Notify the Bureau of Significant B&P § 26070 (k)
Discre anc r, Theft, Loss, and Criminal Aetivit ~ GCR 5036
Restricting or Hindering the Examination of Books and B&P §§ 26160-26 ] 61
Records CCR 5037 b - c
Obstruction of Ins ections, [nvestiaaYions, or Audits CCR 5800
Delivery or Transport of Cannabis Goods Outside of B&P § 26080
California or to a Publicly Owned or Leased Location CCR 5416(b){c)
Failure to Correct Any Objectionable Conditions on CCR § 5808(a)-(b)
Premises
Illegal Sale of Dangerous Drubs, or Other Controlled CCR § 5808(d)
Substances
Failure to Pa Fine B&P ' 125.9 b 5
Engage in Conduct that is Grounds for Denial of B&P § 480(a)
Licensure
False STatement in A lieation B&P 480(d)
Securing License by Fraud, Deceit, or B&P § 498
Misre resentation.
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Fine Formula

In instances where Che Bureau allows a fine t~ be,paid; the following methad will be cued to calculate
the-tine.

Gross Cannabis Sales divided by~ Number of Days Open in Calculation Period =Average Daily'
Sale Amount

Average Daily Sale Amount multiplied by Number of Days of the Suspension =Potential Fine
Amount

The books ai d records of the licensee shall be kept in such a manner that the average daily sale
amount and,'or the loss of protits from commercial cannabis activity that the license would Mace
s~iffered firoin a suspension can be determined kith reasonable accuracy therefirom. a~~cl such buol<s.
records, and information hail be accessible to the B~ireau to make an aceuraCe anti complete
detenni~~ation of anv fine amount

i~Cinimum and hlasimum Fine Amounts

The minimum and maximum fine amount is based on the tier the licensee falls into on annual license
fee schedule listed in 16 CCR § 5015.

License Type Operations Minimum Fine to Nlasimum
3blillionMax. Per License) Fine

Testing Laboratory Up to 50 Million $1,000 to $-X0,000

Greater than 50 million to 500 $?,000 to $90,000
..........Million

.....

Greater Phan 500 Million $4,000 to $180,000

Di,tributor Up to 2 million $1,000 to$2,400

Greater than 2 million to 8 $?,000 to $10,000
million

Greater than 8 million to 80 $4,000 to $72,000
million

Greater than 80 million $8,000 to $250,000

Distributor Transport Only Up to 2 million $1,000 to $?,400
Self-Distribution

Greater than 2 million to 8 $?,000 to $4,000
million

Distributor Transport Only Up to 2 million $1,000 to $2,400

Greater than 2 million to 8 $2,000 to $x,000
million
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Retailer Up to .5 million $1,000 to $8,000

Greater than .5 million to I S $2,000 to $24,000
million

Greater tlian I.5 million to 4.5 $4,000 to $72,000
millio❑

Greater than 4.5 million $8,000 to $1 aJ,000

Microbusiness Up to .5 million $ I,000 to $ I0,000

Greater than .5 million to I.5 $?,000 to $30,000
million

Greater than 1.5 million To 4.5 $4,000 to $84,000
million

Greater than 4.5 million $8,000 to $240,000

The protection of t(ie public is the hiehest priority of the Burea~i. In disciplinary'matters where

probation as been imposed, the Bureau believes conditions should be imparted to ensure public

protection and to allow the probationer the opportunity to demonstrate rehabilitation. The following

condifrons of probation provide for consumer protection and establish a mechanism to monitor the

rehabilitation progress of a probationer. Generally, Che Bureau recommends a minimum of three (3)

years probation.

Introductory Language and Conditions 1-7 are required as follows:

1. OBEY LAWS

Respondent shat(obey all state and local laws. A full and detailed account of any and all
violations of law shall be reported by the respondent to the Bureau in writing within seve~lty-
two (72) hours of occurrence. To permitmonitoring of compliance with this condition,
respondent shah submit completed fingerprint forms and fingerprint fees within 4~ days of
the effective date of the decision., unless previously submitted as part of the licensure
application process.

CKIMINAL COURT ORDERS: If respondent is under criminal court orders, including
probation or parole, and the order is violated, this shall be deemed a violation of these
probation conditions, and may result in the filing of an accusation and/or petition to revoke
probation.
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2. SUBMIT WRITTEN REPORTS

Respondent, during the period oFprobation, shall submit or cause to be submitted such
written reports/declarations and verification of actions under penalty of perjury, as required
by the Bureau, but no more frequently than once each calendar quarter. These
reports/declarations shall contain statements relative to respondents compliance with alI the
conditions of the Bureau's Probation Program. Respondent shall immediately execute all
release of information forms as may be required by the Bureau or its representatives.

3. REPORT IN PERSON

Respondent, during the period of probation, shall appear in person at interviews/meetings as
directed by the Bureau or its representatives.

-l. COMPLY w'[TH CONDITIONS OF PROBATION

Respondent shall fully comply with the conditions of probation established by the Bureau and
cooperate wiCh representatives of the Bureau in its monitoring and investigation of the
respondent's compliance with the Bureau's Probation Program. Respondent shalt inform the
Bureau in writing within no more than 15 days of any address change. Upon successful
completion of probation, respondent's license shall be fully restored.

5. POSTING OF SIGN

During the period of suspension, Respondent shall prominently post a sign or signs, provided
by the Bureau, indicating the beeinnina and ending dates of the suspension and indicating the
reason for the suspension. The sign or sins shall be conspicuously displayed in alocation or
focaCions open to and frequented by customers. The locations) of the signs) shall be
approved by the Bureau and shall remain posted during the entire period of actual suspension.

Additionally, the Respondent shall circulate a notice of the conditions of probation to all
employees, and post the notice in a conspicuous place where notices to employees are posted
or available to employees. New employees shall also be provided a copy of the notice of the
conditions of probation.

6. MAINTAIN VALID LICENSE

Respondent shall, at all times while on probation, maintain a curzent and valid license with
Che Bureau, including any period during which suspension or_probation is tolled.

9. COST RECOVERY

Respondent shal(pay to the Bureau costs associated witk~ its investigation and enforcement
pursuant to Business and Professions Code Section 26031 in the amount of
.Respondent shal(be permitted to pay these costs in a payment plan approved by the Bureau,
with payments to be completed no later than three months prior to the end of the probation
term.
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If respondent has not complied with this condition during the probationary term, and
respondent has presented sufficient documentation of his or her good faith efforts to comply
with this condition, and if no other conditions have been violated, the Bureau, in its
discretion, may grant an extension of the respondent's probation period up to one year
without further hearing in order to comply with this condition. During the one year extension,
all ori~inaf conditions of probation will apply.

8. LICENSE SURRENDER

Duri~s respondent's term of probation, if he or she ceases business or is otherwise unable to
satisfy the conditions of probation, respondent may surrender his or her license to the Bureau.
The Bureau reserves the right to evaluate respondents request and to exercise its discretion
whether to grant the request, or to take any other action deemed appropriate and reasonable
under the circumstances, without furEher hearing. Upon formal acceptance of the tendered
license, respondent will no longer be subject to the conditions of probation. Surrender of
respondent s license shatI be considered a disciplinary action andshall become a part of
respondent's license history with the Bureau.

9. VIOLATION OF PROBATION

IF a respondent violates the conditions of his or her probation, the Bureau after giving the
respondent notice and an oppoRunity to be heard, may set aside the stay order and impose the
staved discipline (revocation/suspension) of Che respondent's license. If during the period of
probation, an accusation or petition to revoke probation is filed against respondents license,
or the Bureau has served the respondent a notice of intent to set aside the stay, the Bureau
shall have continuing jurisdiction, and the probationary period shall automadeally be
extended and shall not expire until final resolution oFthe matter.

The following introductory language and all standard probation conditions are to be included in
probationary' decisions/orders. For applicants. cost recovery conditions do not apply. For licensees,
all standard probation conditions apply. Optiona) terms and conditions may be included in orders of
probation based upon violations.
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INTRODUCTORY. LANGUAGE FOR ALL ORDERS

[T IS HEREBY ORDERED that License Number issued to Respondent is
[revoked/suspended; fined] [fodin the amount ofJ [days/amount], [however; the revocation is stayed]
and respondent is placed on probation for _years on the following condiCions.

SEVERAB[LITY CLAUSE —Each condition of probation contained herein is a separate and distinct
condition. If any condition of this Order, or any application thereof, is declared unenforceable in
whole; in part, or to any exCent, the remainder of this Order, and alt Ether applications Chereof, shall
not be affected. Each condition of this Order shall separately be valid and enforceable to the fullest
extent permitted by law.
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. `Guidelines far the Validation of Analytical Methods far the Cietection of
Microbial .Pathogens in Foods and Feeds, 2"d Ed.

9.0 INTRODUCTION
7.1 Purpose

?he Foods and Veferinary Medicine (FVM) Enteiprise within the U.S. Food.& Drug
Administration is responsible for ensuring the safety of the'nation's food and #eed
supply. FDA accomplishes the through education; inspecfion; data collection;
standards setting; prompt i~uestigation of outbreaks; and, enforcement actions
when apprpprlate. 'Fhe effectiveness of the FYM Enterprise is highly dependent on
the quality and pertormance of fhe laboratory methods used within the FDA. To
ensure thatat~ laboratory methods meet3he h~hest analytical standards possib~
for their intended purpose, the;FDA Office of Foods and Veterinary Mertipine
(OFVM) through the Science and Research Steering Committee (SRSC) has
es#ablished these criteria by which all FYM microbiabgicai methods shop be
evaluated and validated.

7.2 Scope
These criteria apply to ail FDA laboratories that devebp arni participate in the
validaBon of analytical #ood and feed methods for Agency wide implementation in a
regula#ory capacity. This includes all research laboratories,' and ORA labs where
analytical methods maybe developed or expanded for potential regulatory use. At
the dme of final approval by the OFVM and the SRSC, this .document will
supersede all other Intro-agency documents pertaining to food- and feed-related
method validation q teria for microbial analytes. In adtlition this guidance is a` forvvard-looking document; the'requirements described here will only apply to
r~gw~ileveloped methods and those for which significant modifications have been
made to an existing method. Once a method has been valid~tetl, it can be
implsmen#ed by other laborat~o►~ies following the msthod verification process.

'1.3 Administrative a4uthority and Responsibilities
All criteria established i~ this document for analytical method vai~iakian have been
adopted and approved by the 4FVM and the SRSC. As stated in the Methods
t}evelopment, Validation and Implementation Program SOP (APPENDIX 3), The ~Method Validation Subcommittee {MVSj will have oversigfit responsibility for ail
s~llaborative validation studies. (See Sectbn 2.2.2.3).

1.4 The Method Validation $t~bcommittee
UndQr the authority of the SRSC, a Microbiology Methods Validation
Subcommittee (l~AMVS) will oversee all tnicrobiof~y meths validation concerns.
The MMVS is governed by the organizational structure, roles and responsibilities
as detaiisd in its charter. (SeeAPPENDIX 2). Brieefly, the AAMVS will oversee and
coordinate - in collaboration with the originating laboratory - alFcoliaborative
laboratory validation studies {planning and implementatign) for microbiological
methods developed within the FDA FVM Enterprise to support regulatory ana~yticai
needs. This includes the evaluation of Single Laboratory Validation tSLY) results' and the eyaivafion of any subsequent collaborative validation study plan. Unless
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otherwise stated, most correspondence between the method developers}and the

MMVS will be by email using the following address:
Microbiology.MVS@fda. hhs.gov.

1.5 General Responsibility of ~e Originating Laboratory
It is the responsibility of the originating (developing) laboratory to ensure proper

adherence to all criteria described in the document: The originating Iabpratory must

work in'Gose consultation with the MMVS and/or its designated Technical Advisory

Group (TAG) throughout the collaborative laboratory validation process. It will be

the responsibility'of the originating laboratory to include their respective QA/QC

manager in'ali'aspects of the validation process and to ensure proper adherence to

alfcriteria described in this documenk

1.6 Method Validation Definition
Method validation ~ a process by which a Laboratory confirms by examination, and

provides objective evidence, that the particular requerements for speck uses are

fu~iled: tt serves fo demonstrate that the method can detect and-identify an

anaiyte or analytes

In one or more matricesto be analyzed.
in one or more instruments or platforms.

• With a demonstrated sensitivity, specificity, accuracy, trueness; reproducibility,

ruggedness and precision to ensure that results are meaningful and appropriate

to make' a deemion.
• Reliably for its intended purpose. Intended purpose categories include, but may

not be limited to emergencylcontingency operations;. rapid screening and high

throughput testing; and confirmatory analyses.

• After the method developer fias conducted experiments to determine or verify. a

number of specific performance characteristics that serve to define and/or

quantify method performance.

'1.7 Applicability
This document establishes evaluation criteria for methods to detect; idenk'rfy, and

quantify ail microbial analytes that may how be, or have the potential to be

associated with foods and feeds i.e. any microbiological organism of interest

(target organism) or the genetic material i:e DNA, RNA, toxins, antigens, or any

other produc# of these organisms. If not specifically identified, all information

contained in the accompanying fables should be e~cfrapolated to the microbial

analyte of interest. Such applicable areas of methods development and evaluation

include, but are not limited to, the following:

• Qualitative assays i.e. detection assays
Quantifiable assays i.e. real-time PCR

• Analy#e-specific'

7
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o Bacteriological, e.g.
■ Salmone/ls spp.
• Pathogenic Escherictria coli
o Listeria monocytag~enes

Shgella spp'
■ brio spp,
• Cempylobacter spp.

o Microbial toxins (exdutling marine biotoxins. See Chemistry me#hod
validation guide!}nes)

o Viral pathogens, s g:
Hepatitis A virus

• Norovirus
■ Enterovirus

o Parasitic pmtozoartpathogens, e.g.
■ Cryptosporidium

Cyctospora cayatanensis
o Indicator organisms -

8ioengineered analytes, eg.
o Genetically-modified foods {GMOs)

Applications
o Pre- and selective enrichment

t o Microbial anayke recovery and concentration
~ o Screening, high-throughput, confirmation

• Procedures
o PhBnotypic, e.g.

Blochemlcal characterization for identification
• Antibiotic resistance traits for idenfrficafion
■ Antigenic characterization for idenY~ication

o -Genetic, e.g.
Nucleic said isolation/concentrafion/purification

* Rolymerase Ghain Reaction
Conventional

. ~ Reahtime
Reuerse transcription

• Sequencing, e,g. i
• Whole genome
• Selective sequencing

Single nucleotide polymorphism (SNP) analysis ''
■ Strain-typing applications

Immunological
o Antibody capture
o EUSA
o 'Flow ~cytometry

j 1.8 Requirements
4

8



,r.:

Guidelines for the Validation of Analytical Methods for the Detection of

Microbial Pathogens in Foods and Feeds, 2"d Ed.

Method vaNdation shall be required for.
- Submission of a new or alternate method.
• Major mod cations to an existing, validated method (See Section 5.0).

2.0 CRITERIA AND GUIDANCE FOR THE VALIDATION OF FDA-

DEVELOPED METHODS

This section provides validation crikeria and guidance for. all FVM-developed or any

existing validated methods) that has been sign~cantly modified (See Section 5.0).

2.1 Validation Definitions

2.1:7 The Reference Method
The. reference method is defined as that method by which the perFormance of an

aftemate method is measured or evaivafed. Validation studies must include

comparison to a recognized reference method to demonstrate equivalence or

increased performance, the significance of which must be determined statistically.

For bacterial analytes, reference methods are generally cu8ure-based and result in

a pure isolate. The FDA Bacteriological Analytical Manual (BAM), the USDA

Microbiobgy Labora#ory Guidebook (MLG) and ISO culture methods contain

recognized reference culture methods. FDA BAM reference methods take

precedence over all other reference methods unless otherwise determined by the

t MMVS. It is recognized that this requi~emen# may either not be practical or

possible in all instances. In such cases, consuttatian between the originating

laboratory and the MMVS will be necessary to define the most appropriate

reference method. Ali new methods must be validated against an agreed-upon

reference method if existing.

2.1.2 The Alternate IY9ethod -
The attemate method refers to the newly developed or modified method that is to

be evaluated against the pertormance of a recognized reference method by a

defined validation process..

2.1.3 The Originating Laboratory
The originating laboratory refers to the laboratory that developed the method and

has completed the SLV requirements.

NOTE: An "originating laboratory" can be more than a single laboratory when 2 ar

more laboratories combine their resources to develop and validate a method. In

such cases, none of the laboratories so combined may act as a. Collaborating

Laboratory.

2.1.4 The Collaborating Laboratory
The collaboreting laboratory refers to the laboratory (or laboratories) other than the

originating laboratory involved in mufti-laboratory method validation studies.
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2.2 The Method Validation Process
Within the FVM Enterprise, method rralidation exercises con6rrn by examination
(and the provision of objective:evideoce} that the parkicular;requirements for a
method have been fu~iled. AIi methods used by the FDA in support of its
regulatory and compliance rods must be validated according to fhe guidelines
established by the FVM Enterprise. Three levels of scrutiny=are defined below and
serve to demonstrate: that the method can detect, identify antl, where applicable,
quanMy an analyte or analytes to a defined standard of performance. The
hierarchy of criteria within the validation :process also provides general
.characteristics on the method's uSiity and insights for its intended use.

2.2.1 Emergency Usage {Levee Ones
This level has the lowest level of validation. All the work will have been done
by one or more labs. Sensitivity snd specficity (inclusiuity and exclusivity}
has;been testetl, but only inciutled a limited number of strains. The MMVS,
Agency subject matter eacperts (SMEs) and: the originating laboratory may
identiy additional ~eriteria for evaluation. Once the crisis has pas4 and it has
been: determined #hat there is a need for further validation, procedures
outlined in this document must be followed.

Intended else: Emergency nestle.. These are methods developed or
mod~ied for tMe detect~n of an anaiyte, or a matrix not previously
recognized or dentifred as a fhreaf to food safety or public health.
Pertormance of the method at #his level will determine, in part, whether..
furtt~ervaifdation is usefal orwarraMed,

NOTE: Under emergency situations where fire rapid development and
deployment of a method is ne~detl to rmmadiately address an outbreak 'i
event, l.eve! 1-Emergency Use criteria should be folfowetl as closely as the
sifaation wilFallow.

2.2.2 Method Validation Leve(s (for Pion-~m~rgency lDse Methais)
2.2.2.1 Singi~-laboratory Validation (Level Two - Part a~

The originating Iab has done a more comprehensive`initial study with
defined inclusivitylexcluslvity levels as shown in Tables 1. if available, a
comparison has been tlone to an existing refierence method. Results of the
SLV has been evaluated and approved by the MMVS. This is tl~e first step
in the validation process for methods designed for routine regulatory
applications.

Intended Use: Methods valir3ated to this level of scrutiny can be used
immediately #or emergencies. Slightly higherfalse-positive totes may be
acceptable as all samples analyzed w!I require confirmatory tesring.{
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2.2.2.2 Independent Labora#ory Validation (Level Twa -Part b)
One other independent laboratory has participated in the validation study
using the method of the originating lab and criteria described in Table 1.
Successful completion of this levet of scrutiny and the approval of the
MMVS are prerequisite steps prior to anycolfaborative'validation study.

Intended Use: Methods validated to this level of scrutiny can be used
immediately for emergencies. Slightly higherfalse-positive rates may be
acceptable as all samples analyzed will require confirmatory testing.

2.2.2.3 Collaborative Validation Study (Level Two —Part c)
A Collaborative study is an inter-laboratory study in which each laboratory
uses the defined method of analysis to analyze identical portions of
homogeneous materials to assess the perForrn~nce characteristics obtained
for that method of analysis (W. Horvitz, IUPAC, 1987). It is designed to
measure inter-laboratory reproducibility, so that R can be determined if the
method can be successfully per#ortned by laboratories other than the.
originating laboratory. For metfiods having mare than one sample
preparation or enrichment scheme, it is necessary to test one matrix per
sample preparation or enrichment scheme.

f The criteria defined for this level of scrutiny (to be pertormed by the
originating and collaborating labs) are closely aligned with other recognized
and established validation criteria for collaborative studies a.g. AOAC, lSO.
This includes criteria for inclusivity/exclusivity, analyte contamination levels,
competitor strains, aging, and a comparison to an existing, recognized
reference method when available.

Intended Use: All methods validated to this level of scrutiny are acceptable
for use in any and aU regulatory circumstances e.g. confirmatory analyses;
regulatory sampling, outbreak investigations, and surveillance and
compliance support.

2.3 Validation Criteria
Tables 1, 2, 3 and 4 contain the general criteria that must be met in order to
successfully achieve a defiined level of validation for a new or mod~ed method.
Table 1 describes general guidelines for qualitative methods to detect conventional
microbial foodborne pathogens. Table 2 applies to detection methods for microbial
analytes that face unique isolation and/or enrichment chalfe~ges. Table 3
describes general guidelines for ident~cation or confirmatory methods. Table 4
describes general guidelines for quantaable methods: The criteria contained
within these tables also distinguish befinreen qualitative and quantifiable methods;
and, those requirements fo be carried out by the originating and collaborating

~ laboratories respectively.
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2.3.1 Validation Criteria for qualitative Methods to Detect Conventional
Micrabisi'Food-borne Pathogens

`;2.3.1.1 ̀  Definition
A method that ident~es analyte(s} based on diemical, bia~gical, or physical
properties; method of analysts whose response is ei#her the presence or
absence of the anaiyte detected either directly or indirecNy in a certain
amount of sample. Most qualRative methods are or can be made at least
"semi-quantitative" to provide rough estimates of the amount of analyte
present.

2.3:1.2 Criteria
Tables 1 pertains to bacterial pathogens (and other pathogenic
mic~oorganismsj that meet the following general characteristics:

• ,Noi limited by strain availability; ability to fully compty with inciusivity;and
exclusivity tequirements.

• Are capable of cultural enrichment in atimeiy manner.
Gan be enumerated.

r
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Table 1-General G
Microbial Analytes

for the Validation of Qualitative Detection Methods for

Emeege~y Non-Emergency Validation Processes

Single Independent
Emergency Collaboretive

Criteria ~ Laboratory ~bO~rY Validation Study
Validation Stu Yalidallon Study

o~i~u~ coneeoraure caiaeo~a~
ParlM.ipatkg LebDretorY taboretory 

~Blnatlrg. Laba'etory . ~yaa~~, LaDoratorles

# of target o~gsNstn.. x~ 50 (w~bas 50 arenY s~ rNawt
(YiclushAb)' av~lable~'<

# of nomtarget organism ~TBD 30 s1r~re° ANA ~tdA
(ezdueMly)°

iF m lanorata;ee aovf~na ~ ~ ~ t ~o
usable date

A of foods for more° lormae° twmore' for more°

Two ~roculeted leweh~ TYp inoc~dated kvels~ 
3 levels: One Inoculated

t of anaiyle Ievelaffood matrbc t'fBD atoll one ~rwculeted and one uMiwculaled ~~~' ~ ~1 b9 higher° arM one
~inocWated level

20 for the heclWnsl 20 fa the trec4mal
RepYcates peg' food at each = level (5 each fa Vee bvd (5'exh iw tlta

le~rel te6led 
TBO uMrwCuleted and Ngh UninDeWated and huh 8

~sls leveta

F~Ing M tnocuWted semWea No Yesa Yes" Yes"
ptlor to tesUtp

In 1 food at+~ In 1 food ei+t In 1 (Doll at+t

Addltlon M CompetHw streln~ 
Normal Dackgtound lo8aanaiyle et b9'anehAe at log>airelyle at

flora Iractlonal D~va~ itactla~el Poaltive~ frecUonel poaH~ -
~alyte levy analyte levy anaN~ level

Reference Me1hoA Comperlsat tTBD Yes, N evefltiMe Yee, H evallade Yes, if available
Regaremenl~

•Uslrg ptxe c~iwres vdtliout a toad matrix
"Each nt 10' CFUhnL fdlovmg the mettwd protocd (1 log~a above tl~ LOD for dher methods); w 1d CFU/readbn Tor mdecWar
melFwda e.p. PCR.
900 serotypes for Salmonella tesdng.
°At 10' CFUlmL for non~t8tget ggarYama Brown In a nOn-88kctive rich mBWufn.
°For FDA regulatory use, mefF~atls are only valid for foods that have been tested; the MMVS may requke Mat a new rr~e4hod be
vaNdated for 3 foods within a food category (See APPENDIX 5). Sce Section 6 for TUN~er gWdance on mairiz extension c~iterla.
'FMwt 6e adjusted W actdeve hactla~el posklve rest~la (orre or 6dh meU~ods l e. the retererroe ant allemMe metlmds moot ylaHl
509612596 dMels positive) at this level: the Ngh Ieval lnooWun should be approzimet~yt IOB greater tf~n that used to achieve
hxtla~al resWtc. AN b repNcatas el Me high InowNxa eha8d ylekl Puellive resUls.
°Ail test Samples i~rocW~ed et Ws level iRust yield T00% posiUvereaWla
"pdiod of aging depends on food berg tasted. Perishada tood6 shaid be aged under refrigere8o~ fw 48 — M h. Frozen and shelf
s1aMe foods ahouid 6e xged fa' a Mdmun of 2 weeks at -2a°C or al roan te~eretwe, respacilvely.
~A^ aPP~priefe cort~tp' is orw flat 8ivea sMllar reectlo're k~ enridimeM and r~t~tion systems. Natural bacicgrarM mkxoMora can
81611 Mis mtpdrement as long as ft present in tM1e malriz at a ~ 1 Wg deafer Ulan Me laogel analyte.
4ndepBndenl Lebol'dtory end CdiabMaliva Valida~ta~ SWdk6 shotAtl Uee the most efledlv0 tel8rence mB1110d avellaWe.
hBD to De detenNned N~ caisuNatbre wiTh the ori9~~9 ~~~aY, the MMVS~ aid aubJed maRter experts.
~ Not A~pYcade

2.3.1.3 Detention of Microbial Analytes That Present Unique Isalation
and/or Enrichment Chaliengest
Tables 2 provides validation criteria for microbial pathogens characterized
as difficult to isolate, limited resourczs for extensive inclusivity and
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l
exclusivity sfudies, and either non-cufturable for enticttmant purposes or,
enrichment cannot be accamplished~in a timely manner.

Table 2 =General Guidelines for the Validation of Quaiftative Detection Methods iar
`Microbial Analytes -Unique Isolation andtor Enrichment Challenges t

i

..Emergency Non~EmergencyYalidatlonProcesses

8ingie IntlependeRt
CM~Aa Emergency 

Laboratory Laboratory Coliaboretive
U~ Validatips~ SWd Va1Wallon Stud Val&lation Study

Pertidpalfng Labaatay lTigfnelirq Lebwatory ~~ CdIa1~MsBr~ Laboratories

otiarg~ a'9aNem. +TBD 'TBD 'ANA 'ANA
~~~~. NA NA

i Mna~t~get or$eNem "TgD 'iBD "NA 'w\.(ezcWelulyt)
~ of labp~at~ Pyuvidin9 

1 i i.. 5Y

~`.Mtoods 1amae~.... tamaer 1ormad` iwmore~

. OnC inawlal~ ieveP One Inoculated level 3 kwelS: One inoculated
i8 of arrelyle levelslFoad matrix 'iBp arod one tnUar,~ed ' ~d aiE ~M1lnoculaRed ~`al ale at 1 bg higher^

k~i 1 and oneuMtroCWaled

ReMMicffies pa' food ~ e~h 
hBD 9 3 8~level tastatl

~8~~ C ~'O~ `TBD Yee, HavaNeWe YK, flaveUebla Yes, If avalla6le

Usingyuts.cWhweauM~wut:atDodln~ix. `. - ~..°labs providl~g data are required to nm study on sane PCR Platform.
- °RAust 6e adJuatad to achieve ireWonal Ppsldve tesube,(one or Goth meUnds 7.e, die;reference aM alkmele mefh~.tm~ei yiem5096t2b% dLests poslUve) at Ihs level, aOWsab~ to kwlude vfien P4esibie ale ac one Ievei at +1 IqB.
"AII test s imctYat~ at ttds lave must 1 .1 W% D~1~h'@ nasWts.
• I~petMent i.eboretay and Cdlabor8~e veNdeUat Studies ehalki tme the rcwaf eflective tefetbtce method avaYeble.rS~ r~ert~lea indUde Mn are Prot ~M(ed to RNA t~tl-borne dnrsee; ffid prdoman peresMes. See APPENDIX 3 SeGbr~s V and VLN~ tom n~tl k~ ~nsWtaliau v~tlf tl~e nrlginetlrg IetwntaY, tl~ MMY3, and aubJect metier m~perls.

~Vdhere dmmarrnstenoe errcl reswtces permR

{
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2.3.2 Validation Criteria for Identification Methods

2.3.2.1 Definition
A method used to confirmation the identity of a microbial analyte e.g. ;
serotyping.

2.3.2.2. Criteria.

Table 3- General Guidelines for the Validation of Identification Methods for
Microbial Analytes

r

Non-Emergency Validation Processes

Single Independent 
~IlaboratWe

Criteria' ~bom~ry ~bO~tOry Validation Study.
Validation Study Validation Study

P.ruua•u~g ~aaonlar ~st~ax~e ca~.uor.no0 co~muoraane
Laboratory le6oratory LaEorstorMs

N of tafgat m9a~isfrl 250 (urdees 60 arenY
{lgdtl&IWI~° 9Veflede)°d 1° 12°

~ of awn-I ~rge~Nsm t30 strains °~` 1° 12`

#Mleboratoties ptovlding.. 1:.. i 10
usable date

Replicates° 3 3 3

~"~ ~~ ~~0~ Yee, K available Yes, If available Yes, if evallable'
R rement

°At 10~ CFU/mL fa target orgeMsms and rtartarget orgenkms gram h acoon-seledl~re rich medium. 70' CFUtreacliai for
mdeculaz methods eg. PCR.
°100 aerolYPes fa SelmoVtelfe testing.
°s~ouid ne e~aa~d ~o~a~r M one s~,s~ s~~arc mduave and ~,sWe ems snooty oe imermin~o aid aind~.w
°All repllcafes must yield the cortect arrsver ... .

2.3.3 Validatian Criteria for Quantifiable Methods to Detect
Conventional Microbial Food-borne Pathogens

2.3.3.9 Definition
A method that provides an estimate of the amount of analyte present in the
test sample, e~ressed as a numerical value in appropriate units, with
trueness and precision which are fd for the intended purpose.
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2.3.3.2 Criteria

Table 4-Genera! Guidelines for the Validation of Ctuantifiabie Detection _
Methods for Microbial Analykes

i

Non-Emergenny Validation Processes

IndependentSingle La[wratory ' '' CoilabarativeCriteria Validation Study VaiidaG'~tSYudy Vaildatfon Study
Perlkivatir~ 1.aborataY ~d~9 ~aa/uY ry ~4atiw a~

~' ottatgel orBarAsm (f~lusWity):. 60 ( ~'ren'1 ~~ ~r

# W ianta~gat otpaMsm 
3o akakm NAB NA°(e~ocWs~Nly)

ioflobofatorlasprMA~ng '; 
t 1 10.We data

~OftOode 1~rttore' lamas` 1ormaa'..:....
4 feue~:.towm~Wm 4leveis: Lavmedlum ; 4 iovefs: Low nredlun

of kyle levelalfootl ma61~.. antl H~ inocuWm and Mpbh )nocuium and hie b»culun
leis; ana ale laurels aro oee 1av~s: mid one~~

upinocWat6~i krel WnodYated level '- 4nlaoculnted leve0
Regic~es partood &each 5 repMreleaP~ ~I 5 por~vei Twotest -. .....Per

;tested iota tIXal a?20 fore WtedWTA lave( faratd~ot8leat
meihDd is rc~elhOd

AH~Oate,t ~P~ Yes° Yes° Yes'

in 1 krad ~+1 In 11ootl tl+1 In 1 food N+7AddlNon ~ competitor atrein° - log>enaiyte pt Nit lob?s~r~y~ ~ ~81~est lo➢'enaMle ad Nghesl
anayle IeaH ariaiyle Ievei er~a'ly~ IeveT

Reference Medwd ComperFaon 
Yes IFavaHede Yes N avak Yes, tt aaaka6leR uiretnent

Cdiflrtn~iai otTeat Por~aro NAB NA" 
~rerx~ mdtrod

' 'Fro FOA re~iatu!' use, matlwds me ony valW for fao~ tlrat have bear ~sted~ valkie~lm~ can be eMerwled to otl~r (Dods by hithertestYg.3eeaectlot181 - '.°rne bw ~.~wuw na e~ «near a~ nmt m aereawn; mean mid rte+ ~ve~ d ue onoe~ ro s~ use anayur.~ ~er~ a i~~remace mdtad.
°PCtiod W.apiny deperWs or9 tootl b~t~ fesPed. P lseble foods aMWA be ~ti wMet reMg~al~aa tor49.— 72 h. Frozen. a~M aheflsfeda fowls siwWd be a@ed to a nd~dmum oF2 weeks ~ -2Q°C a ~ rodn tanP~~, ~P~1we~Y•"An eparov dais aye a~ e~+res slmuer reactlorre k~ enncnn eM ana Leman systa~ns: Newrat becdujraaw rtdcroflora cm~~w~ nda ̀eq~dr~nt as wnp as n presem Jn me mebtic a~ a level 1 ~o¢ gree~ar u,an 1Me tergat ansyte,Not iWplM~nCb 

... ~.

2.4 Method Validation O~serational Aspects
2.4.1 General Considerations

;All correspondence e.g. proposals, vatidatian ̀reports eto.,'with the MMVS will
<be initiated via email using'the following addt'ess:
Microbiology.MVS~fda.hhs.gov.

• As defined in the SRSC Document ~ttied "Method Development, Va►idation and
Implementation SOP (See APPENbIX 3), a8 method validation plans must bel
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submitted to and approved by the MMVS prior to initiating any methods
validation work beyond the single lab validation stage. See APPENDIX 4 for
proposal formatting.

• The number of laboratories submitting usable data in'all the above tables
represents the minimum number allowable for a successful validation study. It
is suggested that 4 additional labs l~ considered for participation, since a
variety of unforeseen circumstances can cause data sets to be rejected.

• The following elements must be addressed in atl proposals for method
validation studies (in non-emergency use situations).

o Intended use or applicability statement for the method being validated.
o Applicability of paired vs. unpaired samplingliesting.
o Statistical methods must be employed to'verify equivalent or statistically-

sign~ca~t improvemenf of pertormance between the new method and the
reference method (or in some cases, the originally validated method) to
include buf not limited to sample means and the degree of accuracy. The
MVS biostatistician wlll provide guidance on applicable statistical tools that
will be employed on a case-by-case basis (See 2.4.2 Assessment for
additional details).

o Use of an appropriaie reference method as determined in consuRation with
the MMVS. The'reference method shall never be modified; rorr~parison with
a modifietl referencemethod renders'the validation sEudy invalid.

o Where possible, the use of an accredited independent source far sample
preparation and distribution.

o Strain selection for inclusivity and exclusivity testing —This facet of the
validation study i! to assess the reliability and specificity of the akemate
method.

■ individual laboratories within the FVM research enterprise maintain their
own inventories of microbial analyte collections. These collections,
strains and serovars derived #rom food surveillance programs, food-
borne outbreak investigations, and. clinical specimens, are available to ail
Agency scientists. Access is governed by "U.S. Food and Drug
Administration Foods Program Internal Strain Sharing Standard
Operating Procedure"

• The choice of inclusivity strains should reflect the genetic, serological,
and/or biochemical diversity of the organisms involved, as well as other
facfors such as virulence, frequency of occurrence and availability..
Inclusivity testing Is performed on purified cultures. `

r The choice of exclusivity strains should closely reflect related, potentially
cross-reactive organisms. Other factors such as virulence, frequency of
occuRence and availability should be considered... Exclusivity testing is
peRormed on purified cultures.
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■ 5pecies/strains specif~d for use in inciusivity and exclusivity panels
must be traceable to the sourcrc~. The source and origin of each
specieststrain should be tlocumented, See Appentlix 8 for suggested
inclusive and exclusive microbial analykes. This is nat an exhaustive list
and should serve only as a reference resource and a guide. to aid the
developer...

■ it is understood that it is not always possible to meet khe
indusivityiexclusivity requirements listed Merin. Fpr example, only
limited numbers of strains maybe available for emerging pathogens,
certain viruses ar parasites. Under such circumstances, the MMVS or its
designee will work in concert with fhe originating laboratory to test their
methods with the maximum number of available shains when the
devebper 3s unable to comply with the requirements of this document

5uitabitity and avail~ility of na#urally-contaminated samp~s in ttte proposed
validation study.;,.

• ' inoculum preparation, spiking methodology, and uniformity of contamination {whenartificially-contaminated samples wiU be usetl},
• Sample prepara~on, naturally-occurring migrnflora, and:the requirement for

aerobic plate counts {APC) to verify background mirroflora.
Need for inclusron of competitive microflora. For food matric.~s thaf exhibk lownaturally-occurring microftora background (as determined by APGj, validation
studies will adhere to AOAC-established parameter i.e.1 idg greater thanmicrobial analyE~ being tested. Selection of competitive microflora to be used`' will be done in consultation with the MMVS.

a Selection of spiking levels {when arti!'~cially-contaminated samples will be
used).

- ' Matria~ aging to assess method robustness.
Microbi~t an~lyte stress, calf injury, and matrix-derived inhibition of anaiyteenrichment/growkh.
Selection of appropriate foods. Food matrices wilt be validated individuallybased on the historical audxesk record and epidemhslogical link betweenmatrix, pathogen, and illness. So►ne examples are provided in Appendix 5.
E~ctension of a me~od to ind~e ~Iditronal food matrices will require additionalvalidation studies: See Sections 11J antl V.

• Formation of composi#ed samples. in some Instances, it may be'neoessary tovalidate cumposited samples, in the case of SalmoneNa, an analytical unit is25 g and. a composite sample is 375 g. A composite test portion ~ formed by

portion fora#otal of 375 g. The composite is compared to a 25 g inoculated testportion that is analyzed with the reference method.
Inocula designed to yield fractional positive'results. Samples for both the
reference method and the test method must achieve 50%t25% positiue results(See APPENDIX 1: Glossary of Tertns, for a complete deseriptron of fractionalt recovery).
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2.d.2 AssessmenYof Validation Results
• Acceptable false negative and false positive rates willbe established in

consultation with the MMVS. Factors that will influence this decision may
include but not be limited to the replicate number and intended use
(emergency, screening, confirmatory).

• False positive and false negative rates for a collaborative study will be
evaluated in totaf(across all labsldata sets}.,

• Method equivalence determinations and employing appropriate statistical
measurements. Statistical algorithms must be employed to test for significance
differences (superiority or equivalence) and for data disqual~cation (see
below),'the preferred method of statistical analysis is Relative Limit of Detection
(ROOD}. Selection of a statistical approach will be dictated by the type and
scope of the study and will be determined through consultations beh+reen the
originating lab and the MMVS during the planning phase of eny validation
study.

- Data sets derived from a validation exercise can be disqualrf'ied. Examples
include but may not be limited'to:

o Negative controls (un-inoculated controls) yield a positive outcome-an
indicator of lab/operator error

o Deviation from the prescribed metFiod. '.
o Quality control deficiencies e.g. homogeneity and stability. 5tatistically-

supported outliers (QuantiFabie methods}.
o Failure to achieve fractlonal'Fesults within specked ranges (across all

labs/data sets).

3A CRITERIA AND GUIDANCE FOR THE VALIDATION OF PDA-
DEVELOPED M(~I.ECULAR-BASED ASSAYS

These criteria and guidelines are intended to support method validation efforts for
developers of molecular-based assays, e.g' PCR to be used to confirm the identity
or exclusion of isolated colonies.

This guidance is intended to govern validation studies for either conventional or
real time PCR assays. if validating a real time assay, the platform and chemistry
must be specked: It is strongry recommended that a real time assay be validated
on two to three other platforms i.e. thermal cyclers or workstations. Other
molecular methods should provide detailed chemistry and platform prerequisites
and include multiple platforms where possible.

The criteria necessary to determine four le4els of validation for qualitative PCR
assays for bacteria are the following:
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The inclusivity and exclusivity requirements described above apply here. Theamount of template, whether using bac~teri~l cells; or purified nucleic acid, shouldbe'comparsble for both inclusivity and exclusivity panels.

It is expected from the originating laboratory that aU,primerand/or probesequences would initially be screened for uniqueness by searching a bacterial ,genomic database for homology. It is mmended that a BLAST search bepertormed against the GenBank nan-retlundant tlatabase.

3.2 Target Genes} and Conhois (Positive antl Negative}.
Molec~dar-based assays to target genes}from a`specific microbial anatyte,whether to a viru~nce factor or #axonomic ~dentifler (e.g.16S DNA), must havedemonstrable spec city (inclusivity and exclusivity} for that'particular pathogen.Posdive ark negative control strains and reactions should be inaorporat~! .into theassay evaluation. internal ampi~ca~ron .controls forreal-time PCR assays are:required for regulatory food nrenvironmentai sample analyses.

3.3 CQmp~ri~on to the Reference Method
The originating laboratory wiU compare the PCR-based method to bacterioiogicai,biachemicai and/or serological reference methods. PCR-based methods may onlybe compared to PCR-based reference identification methods when bacteriological,

,~ biochemical, and/or serological reference methods are unavailable.

4,0 CRITERIA AND GUIDAMGE FOR THE VALIDATION AND
VERIFICATION OF ~OMNAERCIALLY- AVAILABLE
MICR~iB1C1LdG1~d1C 97tAGPlOSTpG lCIT s AND PL~►TFAt2Ai15

.1 Qefinitions
4.9.9 Validation of are Ntemative KAethc>d

Demonstration that adequate confidence is provided when-the results obtained bythe akernative method i.e. the commercially-available kit, are comparable to orexceed those obtained using fhe reference method using tha statistical criteriacontained in the approved vsl~dation protocol.

4.1.2 Verification
Method veriftcation is a process by wt►ich a laboratory confirms 6y examination,and provides objective evidence, that the particular requirements for speck usesare fulFdled. It serves:#o demonstrate that the method can detect and identify ananalyte or analytes:

• The confirmation by examination and the provision of objective evidenceMat: specked requirements have been fulled,
To assess fhe performance of a method in the user's laboratory against the

i specif#ca#ions of the method established during the validation.
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• To assess the method pertormance on items included in the scope of the
method and tested routinely by the user laboratory. ,

• To demonstrate that the method functions (withouf any adaptation) in the
user's laboratory oh matrices not included in the original method validation.

4.2 Criteria
4.2.1 Commercially-available Microbiological biagnostic Kits Whose

Performance Parameters Have been Fu11y Validated in a Multi-
laboratory Collaborative Study Monitored artd Evaluated by an
independent Accrediting Body e.g. AOACAMA, AFNQR, etc.

Each lab must perform an in-house verification for the °first use" of an alternate
method in this category.. For subsequent uses) of the method, lab controls will be
used per lot to re-verify the method.

4.2.1.1 Verification Requirements ~periea~
• Six replicates of the inoculated matrix and six replicates of the un-

inoculated matrix are tested and confirmed by both the alternative and
the reference method.

- If no false positive or false negative results are obtained, then the new
matrix is verified.

~. Each commodity to be tested should 6e spiked with a Ieve! close to the
detection limit, usually <30 cfu of anaiyte per 25 g food sample or any
other,specified test podion to determine if here is any interference from
the matrix.

• If unacceptable false positive or false negative results are observed (as
defined for the intended use of the method}, then the study must be
expanded to a full SLV (Tablet) to define the operating characteristics of
the method with the new matrix. Consult Section V: Food Matrix
Entension for more detailed information'.

NOTE: The ver~catbn criteria described above apply only for foods
which werer part of the collaborative sh+dy by an independent accrediting
body. The use of such kits for food matrices that were not included in the
original collaborative study must be preceded by a food matrix extension
study. (See Section 5: Food Matrix Extension}

4.2.2 Commercially-available Microbiological Diagnostic Kits Whose
Performance Parameters are Supported by Data Obtained
Through an Independent Laboratory Validation Protocol and
Evaluated by an Independent Acaretl3ting Body e.g. AOAC-RL

~ '
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Ail tr~ethods fitting into this description must be val~lated according to the criteriadefined for:Agency-developed. (FDA) microbiology metbads (Ses Section 2}.

S.Q METHOD MODIFICATION AND METHOD EXTENSION CRITERIA
FOR EXISTING VALIDATED MICROBIOLOGY METHODS
Modifications to an existing validated method maybe made for any number ofreasons and map or may not affect the established ~alidatetl pertormanceparameters of the original method. There is no "one size flfs all" rule or set of rulesto govern how a mod cation will be addressed..'

Some modiNcations {e.g. ease-of-use capabilities, availabilitylsubstitution ofreagents ocinstrumentation, sample handiinglsample processing adaptations, etc. jmay only necessitate ++~riflcation against Use original method according to criteriadetai~d in Section 4.2.1.1„whereas ocher modifications may [equire`signiflcantvalida#ion data to support #heiruse. It is recommendetl thaYstatistical analyses. bepertomied on the verrf'~ed pe'formance'specificat~ns to support implemeirtation of.::the modification. These+include:

• The t test for signficance of difference between the twro sample means todetermine degkee of accuracy. The t 5fatvalue must be ass than or equalto the t critical value.
• The. F test for significance of d+fference between the iwa sample variancest to determine degree of precision: The F value must be less than or equal tothe F crkical value.

More extensive rnodi~ca#ions that may inFluence method sensitivity, specificity,precision antl accuracy {quantifiable methods), e:g. changes fn sample preparationprocedures, dmeltemperature requirements hrr ncn-selective and selectiveenrichment m~lia, oe altering chemistry. parameters for molecular methods farexample may require either limi#ed {SLV or Independent laboratory ValidationStudy) ar a Go!laborative Validation Study as described in Table L

Any decision on haw such mod cations are viewed and the approach to be takenwill reside witfi the MMVS.

Speafic criteria for matrix and platform extension to emoting methods aredescribed in greater detail in Sections 5:1 and 5.2

5.1 .Matrix tension
FDA ORA microbiology labs analyze a'huge variety of food matrk;es. Even so,methods used in FDA field laboratories for regulatory purposes must be evaluatedfor Bach food.

Very often however, validation studies can neither address al! the varied matricesnor fully anticipate whale ma#rix or matrices will be involved in emergency situa#ions
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or outbreak investigations —two scenarios where samples must be analyzed
immediately.

Though it is generally assumed that the more closely related a new food matrix is
to apreviously-validated matrix for the'detection'of adefined analyte, the greater
the probability tha# the method will pertorm similarly with the new matrix; the.
meths! must nonetheless be verified for all new matrices. This is to ensure that the
new matrix will neither produce high false positive (matruc is free from cross
reactive substances) nor high false negative rates (matrix is free of inhibitory
substances).

..

As described below, either a verification process or additional validation studies will
be required before any given validated method can be used to testa food {or
foods) not included in the original method validation. Close consulkation between
method developers, laboratory managers, 4MS managers and the MVS will aid in
determining which approach is more applicable for any given situation.'

NOTE: Criteria described in sections 5.1.1 and 5.12 only apply to situations in
which no additional modifications fo the method have been made. In those cases
where food matrix extension is acxompanied by additional mad cations to the
method, an 5LV or independent Laboratory Validation as described in Table 1 may
be required. This decision will be at the discretion of the MMVS.

5.1.1 Matrix Extension Guidance far New Foods From the Same
Category Used for the Original or Subsequent Validatian Studies

in instances where a me4hod will be used to test a food (or foods) from the same
category of food (See APPENDIX 5) included in the original validation study, ORA
laboratories will analyze the matrix in question concurrently'with amatrix spike.
The matrix spike. will consist of a 25 gram sample of the product spiked with an
inoculum of 30 cells or less of the target analyte. Negative spike results invalidate
the analysis and the sample must be analyzed using the conventional cukure
procedure.

ORA labs may continue to perform individual sample matrix spikes for matrices
that have not been fully validated for the method. Matrix spike results will be
entered into Field Accomplishment Computerized Tracking System (FACTS) and
data will be evaluated,and classified according specific food, and matrix spike
results. When a specific food has yielded at least seven positive and no negative
results using mafrix spikes; or, a >95% confidence level (19 of 2d positives), the
method will be considered verified fot that food product. The method can then be
used for that food without further positive spike controls.
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The ORA Office of Regulatory Sconce will maintain and update Iisfs detailing theexpansion of food matrices for methods'used by ORA laboratories; these lists w~Ibe posh on tt~e ORA Office of Regulatory Science website.

5.1.2 Matrix Eactension Guidance for New Foods From a Differenk
Category 7"han That t)sed for the Original Method Yalitla#ionstudy
in instances where a method will be used to test a food (or foods) for wh~h it hasnat previously been validat~l the food (or foods) is not within the samecategory of food {See APPENDIX 5) included in the original variation study, thenan independent rralidation study will be required as described in Table 1.

6.2 -PlatForm Eactansan
Platfortri eactension refers to fhe proposed use of a raw, similarly functioning::instrarr~nt into approved method that differs from the one used in the original::.valuation study. Such platform dilfisrences may include {but nat be limited to)being of similar function and capacity but from a different manufacturer; from thesame manufacturer but with significantly different pertormance parameters {i e.capacity, capabilities}; or, represent the next generation for that type ofinstrumentation to include newer technology andlor reagent reformulations..

if The use of specialized instrumentation {and in many cases tf~eir accompanying\ proprietary reagents) dictate the perto►mance standards of valuated analyticalmethods. Therefore, it cannot be assumed that the impact;on the metta~ad's ~perFortnance from any interchangeabil"dy of insFrumen~ation wi(I be negligiti~.Performance compacabili4y must be assessed.

to general, platform extension vaiidakion must be :done by compaaing the proposednew piatfonn to the previously vaNdated platform. The scope of the validation studymay vary from case to case and will be dependent on such factors as reformulationof butlers, primers, Probes, alkemative pmprletary chemistries, threshold of
deteckion sensitivity, eta. Each case will be judged independenNy #hroughexamination,of publicly ec~essible data, rinput from SNlEs; :the method devebper,and the MMVS.

In<planning;plaEform extension validation, the method developer and:the MMVS, ''must determine who# aspect of the technology will be compared in order to~detertnine how the skudy should proceed. In some instances a platform extension.study may require only a simple verification process. Other instances, however,:may necessitate an SLV or independent Validation Study,as described In Table 1.

{
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`APPENDIX 1

Glossary bf Terms

Aa#ion level: Level of concern for an analyte that must be reliably detected, identified ar

quantified in a sample.

Accuracy: A measure of the degree of conformity of a value generated by a specfic

procedure to the assumed br accepted true value, and includes precision and bias.

Alternate method: The newly developed or modified method that is to be evaluated

against the performance of a recognized reference method by a defined validation

process.

Analytical batch: An analytical .batch consists of sarr~ples which are analyzed together

with the sarr~ method sequence and same lots of reagents and with the manipulations

common to each sample within the same time period or in continuous sequential time

periods. A set of measurements or testresults taken under conditions that do not vary

within a 24 hour time period.

Analyte: Component measured by the method of anatysis. In the case of microbiological

methods, it is the microorganism or associated by-products {e.g:, enrymes or toxins).

r
i Applicability: The analytical purpose far which a method has been validated.

Bias:.. The difference betwee~a the expectation of the test resalts and an accepted

reference value..

NOTE: Bias is the total systematic errar as contrasted fo random error.

There maybe one or more systematic error cromponents contributing to fhe

bias. A larger systematic error difference from the accepted reference value

is reNected by a larger bias value.

Calibration: The set of operations which establish, under specific conditions, the

relationship between values of quantities by a measuring instrument or measuring

system, or values represented by a material measure or a reference material, and the

corresponding values realized by standards.

Certified Reference Material (CRM)s Reference material, accompan~d by a certificate,

one or more of whose property values are cett~ed by a procedure which establishes

metrobgicat traceabiNty to an accurate realization of the unit in which the property values

are expressed, and for which each certified. value is accompanied by an uncertainty at a

stated level of confidence (slightly modified from VIM04}

NOTE: The term "Standard Reference MaCeria!" (SRM) is the name of a

f certified reference material (CRM), which is the hademark name of a
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ceitihed reference material that has been cer#ified and is dis#ributetl byfhe
Mafwnal Institute of Standaals and Technology (NlS7).

Collaborative sEudy: A Collaborative study is an inter-laboratory study in which each
laboratory uses the defined (nethod of analysis. to analyze identical portions of
homogeneous materials #o assess the pertormance characteristics obtained for that ,
method of analysis. it is designed to measure Enter-Laboratory reproducibility, so that it

the ongmaung ~aboratary. for metnais navmg more than one samp~ preparation or
enrichment scheme, ft is necessary to test one'matrix per sample preparation or
enrichment scheme.

Defection Limit: A detectron limit is the west amount of analvte in a ssmnle which can
be detected but, :not necessarily quant~'ied, as'an exact value. it'd often called the' lirnnit ofdetection'(LOD), which is the lowest concentration levelthat can be determined as
statisfically different from a blank at a speafied level of confidence. it is determined from
the analysis of sample blanks and samples. at levels near the expected LOD (see ISO
11843, CLSI EP17).

vended

based products; dairy products, chocalatetbakery products, animal feeds, pasta, and
miscellaneous.

Food matrix: Components that comprise the food sample.

Food product: Any substance usually. eromposed primarily of carbohydrates, fats, water
andiar proteins that can be eaten or drunk by an animal or human for nutrition or
pleasure. See APPENDIX 5 :for examples of r~presentative food products.

Food type: An item that is processed, partially processed or unprocessed for
consumption. APPENDIX 5 lists various types such as raw, heat ptacessed, frozen,
fermented, cured, smoked, dry, low moisture, e#c.

Fr~ctiorral recovery: Validation criterion that is satisfied when a comr~n set of samples
,(e.g., inoculation ~vel}, yields a paRial number,of positive determinations and a partial <
number of negative determinations within a replicate set of samples. The. proportion of
positive samples should approximate 50% (t25%) of the total number of replicates in the
set. R set of replicate analyses are those replicates analyzed by on method {either
reference or alternate). In the context of the entire data set, values outside the prescribed
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fractional range (50°fot25%} may be considered. For example, for studies where a larger

number of test portions were analyzed, i.e., 64}, a larger Tractional range may be

acceptable. Other parameters may be considered on an individual basis.

Inclusivity: Sensitivity; the ability of the method to detect a wide range of targets by a

defined relatedness e.g. taxonomic, imrrwnological, genetic eflmposition.

Incurred samples: Naturally-contaminated test samples.

laboratory: An entity that pertorms tests andlor calibrations. When a laboratory is part

of an organization that carries out activities additional to sample preparation, testing and

calibration, the term laboratory refers only to those parts of that organization that are

involved in the sample preparation, testing and calibration process. A laboratory's

activities may be carried out at a permanent, temporary, of remote location.

Limit of quantification (LOQ): Lowest amount or concentration of analyte that can be

quantitatively determined with an acceptable level of uncertainty, also referred to as the

limit of determination.

Linearity: Defines the ability of the method to obtain test results proportional to the

concentration.

MaMx blank: A quality control sale of a specified amount of matrix that does not

contain the analyte of interest.

Matrix spike: M aNquot of a sample prepared by adding a known quantity of target

anatyfes to a specified amount of matrix and subjected to the entire analytical procedure

' to establish if the method or procedure Is appropriate for the analysis of a specfic analyte

in a particular matrix.

Method blank: Quality control sample that does not contain the analytes of interest but

is subjected to al! sample processing operations including ail reagents used to analyze

the test samples.

Method Detection Limit (MDL; also known as LOD): Lowest amount or concentration

of anaiyte.that a specific method can statistically differentiate from analyte-free sample

matriac. This is dependent on sensitivity, insUumental noise, blank variability, sample

matrucvari~bflity, and dilution factor

Minimum DefectaWe Concentration (MDC): An estimate of the minimum true

concentration of analyfe that must be present in a sample to ensure a specified high

probability (usually >95°~6) that the measured response will exceed the detection

threshold (i.e., critical value}, leading one to conclude correctly that the analyte is present.
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Minimum Qua~tiflable Concentration {MQG); The smallest concentration. of analytewhose presence in a laboratory sample ensures the relative standard deviation ofthemeasurement does not exceed a specified value, usualty 10 per~eot
Precision: Degree of agreement of measurements under specified conditions. Theprecision is described by statistical methotls such as a stantlard tleviation or conf~encelimit. See also Random Error. Repeatabfiity expresses the precision under'tt►e sameoperating conditions over a short period of #ime. Interrrrediate precision expresses w thin-laboratoryvariations, such as different slays, differen# analysts, and difFerent equipment.Reproducibility expresses the precision between labaratodes.

Qualitative method: A method that'ident~es analyte{s) based on chemical, biological,or nhvsical orooprties~ methed of analysis whose response is either the nrPcenra ~r
no~i
Most
estim of the amount of a ent.

Range: TMe interval of cancer~tration over which the method provides suitably precisionand accuracy.

ttecovery: Proportion of incurred pr added anaiyba which is e~ctracted and measuredfrom the analylicaiportion of the test sample,

Reference m~terist: A material or substance,: one ar more of whose property values are

apparatus, the assessment of a measurement method, ar for assigning values tomaterials:

ar aernrea. rvoce: venerany ims rerers m recognizes nanonai or mternatwnai ~raceatriestandards provided by a standards produeing,body such as the National Institute QfStandards and Technology (N!S'n.

Relative' Lfmit of DetectFon: The limit of detection of the alternate methotl divided by thelimit of detection of the reference method.
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Repeatability: The closeness of the agreement between the results of successive
measurements of the same measurand cartied ouYunder the same' conditions of '
measurement.

Ruggedness or robustness: The ability of a method to resist changes in test results
when subjected to minor deviations in experimental conditions of the procedure.
Ruggedness testing examines the behavior of an analytical process when subtle small
changes in the environment and/or operating conditions are made, akin to those likely to
arise in different test environments.

Screening method: A method intended to detect the presence of an analyte in a sample
at or above some specified. concentration (target level).

Specificity: The. capability of a method to discriminate befiroeen the analyte of interest
and other components of the sample including matrix components.

Sensitivity: The lowest concentration that can be distinguished from background noise or
the smallest amount of a substance or organism that can accurately, be measured by a
method or test system is the analytical sensitivity. However, sensitivity is commonly
defined as the slope of the calibration curve at a Ievel near the LOQ.

Source ; The origin of a test sample. A sample matrix may have variability due to its
source: For example, a water sample may have variable. characteristics, and therefore,
may show method results variability, depending, on whether the sample source is drinking
water; ground water, surface water, or waste water

~~

e Different food sources are defined as di(terent commercial brands. Different
water sources could be from different areas of a reservoir. Different plant or soil
sources could be samples from the different areas of a plot or field. Qifferent
sediment sources could be samples from different areas of a water body.

NOTE: The number of sources for a food method validation study may be
determined by the number and selection of matrices anayzed in the method
validation study. For example, ff a variety of food matrices with differing physical
and chemical properties are selected, the number of sources for each food sample
matrix may be one or more. For a method validation study analyzing one food
matrix, 3-5 sources of the food matrix are recommended.

Specificity: Analytical specificity is the ability of a method to measure one particular.
analyte in the presence of components which maybe expected. to be present.

Standard Reference Material (3RM): A certified reference material issued by the
National Institutes of Standards and Technology (NIST) in the United States. An SRM is
certified by NIST for specific chemical or physical properties and is issued with a
certificate that reports the results of the characterization and indicates the intended use of

the material (www.nist.gov/SRM)'.
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Strat~r. A group of microorganisms of the same species having dlstinctnre hereditarycharacteristics not typical of-the entire species; a subset M a bacterial species differing.from other bacteria of the same species by minor but idenfrf"iable differences

Systematic error A foRn of measurement error, where error Is constant across trials.This may also be referred to as Bias,

Target level: The level at which an anaiyte can be reliably ident~ed or quantified in asamp~.

Trueness; The degree of agreement of the expected value from a measurement ~nnth thetrue value or accepted reference value; This is reiafed to systematic eRar (bias).
Uncertainty: The parameter associated wi#h the result of a measurement thatcharacterizes the dispersion of the values that could reasonably ba attributed to themeasurand..(VIM, 1993}........

Validation, method: The confirmation by examination and the provision of objectiveevidence that the particular requirerr~nts for the spec~ic-use of a method are fulfilled.
Validation of an altemalive method: Demonstration that adequate confidence isprovided when the results gbtained by the alternative method one comparable to thoseobtained using the reference method using the statistical criteria contained iretheapproved validation protocol.

Yerifcation: The c onfirmation by examination and provision of the objective evidencethat specified requirements for the perFormance of a method have been fu~ilied by anindividual laboratory. Also, the means. used to demonstrate that Mie method functions(without any adap#anon) in'the user's laboratory on matrices not included in the originalmethod validation.

{
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APPENDIX 2
SRSC Method Validation Subcommittee Charter

sRsc r~enaa
va~idnnon sunc~nmit

l
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APPENDIX 3
Method Development, Validation and Implementation SOP

peWebpneM-Yslidatlo
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APPENDIX 4
FVM Microbiology Method Validation Study Application

~C~1
hVM Mbo Method

Valldatlon Shd~~ Appli
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APPENDIX 5

Examples of Faad Types and Assrsciated Microbiological Contaminants

Table 1-Food Categories Relevant to Foodbarne Pathogenic Bacteria
"{AOAC Classi8catlon ofFood Catagor/es, Feldsfne et al, (2002) JAOACl85(5) ! f87-1 i98)
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Table 2 -`AOAC Food Ca Dries Relevant to Non- epic Micron anismsProduct Yeast & t,acNca Totat Viable Goliform E. colsMWd
fie8t
raw x x x X xheat seed x ,` x Xfrozen x x X xFermented x x x
cured X xPou
raw x x x X xheat cocessed x x X ''frozen x x X xother xSeafootf
raw x x x X" x
heat ocessed x x X ,..frozen x x X x
`smoked °'x x x XFcuits 8 V tiles
.raw x x x X xI~at rocessed x Xfroaen x x Xa ,x x Xfermented x x
curedtsafteil x ~ x
uiceJsonceMrate x x s x
low malst x x
tai
raw x x x X' x.heat ceased x Xfrozen x x X xFermented x 

x
x XCfiocJbake

cow motet / iMF x ; x X"a X xmigc chocoiete x x XAnim+~i feed
low moist' x x Xa x X x XPae~a
uncooked x x XMisc
dr~ssin s x x x X xs Ices X Xma naise x x x xi derivatives x ' X
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cereal /rice x X

Representative Food Products in Categories

Mesta:
Ground beef, ground poilc, meat by-products, glandular products, Trog Iegs, rabbit carcasses,

Iamb, sausage, frankfurters, lunch meat, boef jerky, meat substitutes

Poultry:
Ground chicken, ground turkey, cooked chicken, raw chicken parts

Seafood:
Raw shrimp, fish sticks, surimi, raw fish filet, raw oysters, raw mussels, raw clams, cooked
crawfish, smoked flan, pasfeurfzed crabmeat

Fruits 8~ Vegetables:
Fresh !frozen fruits or dried fruits, orange juice; apple juice, apple cider, tomato juice, melon:

cubes, berries
Pecans, walnuts, peanut butter, coconut, almonds
Lettuce, spinach, kale, collard greens, cabbage, bean sprouts, seed sprouts, spent water firm

sprouts, peas, mushroom, green beans

Dairy:
Yogurt, cottage cheese, hard and soft cheeses, raw or pasteurized liquid milk (skim, 2~o fat,

whole, buttettnilk), infant formula, cotfee creamer, ice cream, nonfat dty mi~C /dry whole milk,

dried buttermilk, dried cheese spray

Chocolate /bakery:
Frosting and topping mixes, candy and candy coating, milk chocolate

Animal feed:
DrY pet food, meat and bore rr~al, chicken and father meal,.

Uncooked Pasta:
Uncooked noodles, macaeoni, spaghetti

Miscellaneous:
Shell eggs, liquid wrhole eggs; oral or tube feedings containing egg, dried whole egg or dried egg

yolk, dried egg whites
Oregano, pepper, paprika, black pep{~r, white pepper; celery seed or tlaWas, chili pov✓der, cumin,
parsley flakes, rosemary, sesame seed, thyme, vegetable flakes, onion flakes, onion ~wder, ,

garlic flakes, allspice
Wheat flour, casein, cake mixes, whey, nonfat dry milkldry whole milk, com rneai, dried whole egg

or dried egg yolk, dried egg whites, soy flour, dried yeast, cereals, dried buttermilk, dry cheese..

spay
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APRENDIX 6

Strains and Serovars for Inalusivity and Exclusivity Panela
(a~9~1

• This appendix is rt~eant to serve as a guide pr starting point for the method developer asthey consWe# exclusive and inclusive panels for method validation and isnot intended tobe exhaustive.
• :Access to microbial analyte strain and serovar and coflections wNhin the FVM researchenterprise is governed by "U.S. Food and Drug Administration Foods Program lirtemal

Strain Sharing $fandard Qperating Procedure"

Sen+h/Pe Genotype
sU1 stx2 u1dA-0157:M7/H-

EHEC 0151:H7 + + t
0157:H7 + ~_ +
0157:H7 - ♦ +
0157:H7
0157tH- + + +
0157tH- - + +

STEC 068tH- + + _ _
045::
045:H2

{ ~ 0137:H41t.

0111:H-
422:H8
015:H27
04tH.

026cHi1 + _

b26:H-
045:H2
0857H-
0303:H2
0103:H6 i
-0111:H31

0126:H27
Oid6:H21
Emli. st81 insert

D28:N35
048:H21
OSS:H7
O1D4:H21
0121:H19
0165iH25
E. cot7, sG2lnsert

Non-toxigenk~wit NorW157:H7 - -
OSS:H7
0157:H36

38



~,

Guidelines for tfie Validatlon bf Analytical. Methods for the Detection of
Microbial Pathogens in Foods and Feeds, 2"a Ed:

ors7:Has i. E.

coli 0157:H7

39



Guidelines for the Validation of Analytical Methods for the Detection of.Microbial Pa#hogens in foods and Feeds, 2"~ Ed{

Serotvpe Genotype ,;
sbci soft utdAA157:N7JN-Shl9eNadyserNerke + -

Hofnlo olve!
Morgarrella morganir

Citrobacterfruendit
LecterGaadecatboxyMta ~ -
Hajnla olvel
Shlgeibsonnel _
Sh78ella baydii -
Shigellaflexrrer! - -
Qtrobacterjr~+endli -
SalmonellaGrp.3q -
Salmorrellalatisi~rgGrp.P _
Klebsietla p~eumoxias
LlsterM morrocytogenes -
Listerioirtnocuo _ _ _
Ltsleria ivanovtt
ltsteNo seellgeH
4sterla welshlmeri
Vibrtoehalerae ' Oilna6a
VJbNoPomhpemolytkus ' '04 -
Vlbr/o vulnljlcus

r ~ Slaphylococcuaaureus.
~ lthodocaccus egtti

Lactoboc~lltissp•
tactabaciflussP•
5glmanelJatyphimurium _
Streptocaccuspyogenes -.. _ _ ,_
Algadgenes jaecpNs
SalmoneNaclibferaesuls
YerstMaentercolilfca - -
Yersinfa enlercoliticw - - -
Enterobactercto~ae

.Ill
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If. SelmOneflB (rnclusivity)

Note: (Derived from the Defense Science Office (DSO) of the Defense Advance Research
Projects Agency (DARPA) Systems and Assays for food Examination (SAFE) Program.

Ila. SalmoneNa: Subspecies Set
SAFE Original

Designation Oesignatlon Serotype Subsp.

1 02-0 1 Newport ~
2 02-0062 Entedtidls
3 02-0105 Heidelberg I
4 02-0115 Typhimurium
5 2433 Typhi 1
6 CNM-1029102 4,5,12:b:
7 CNM-3578/Q3 Hadar
S CNM-3663/03 Yrchow i
9 CNM-3685/03 Branderd~urg
10 QO-0163 II 58:I,z13,z28:z8 II
T1 00.0324 1147:d:z39 h
12 01-0227 1148:d:z6 II
13 01-0249 1150:b:z6 0
14 CNM-169. .II53:IzZ8:z39 II
15 CNM-176 II39:Iz28:enx, II
16 CNM-4290/02 1113,22:z28:enx IF

i 17 CNM~-0fi6/03 114,12:b:- U<
18 CNM-5938f02 1118:z4,z23:- II
19 01.0089 Ufa 41:z4,z23:- Ilia
20 01-0204 Illa 40:z4,z23:- Ilia
21 01-0324. 1118 48:g,z51: Illy
22 02-0111 ills 21:g,z51:- Ills
23 CNM-247 Ills 51:gz51:- Ills
24 CNM-258 Ilia 62:g,z51: Ills
Z5 CNM-3527/02 Ills 48:z4,z23,z32:- Ilia
26 CNM-7302/02 Ilia 48:z4,z23:- Ilia
27 01.017U IIIb60:r:e,n,x,z15 ' Ilib
28 01-p221 llib48:iz Ilib
29 01-0248 IIIb61:k:1,5,(7) Illb
30 02-0188 IIIh61:1,v:1,5,~ Illb
31 CNM-3511!02 Illb 48: z10: e,n,x,z15 Illb
32 CNM-4190/02 Illb 38:z10:z53 Illb
33 CNM-750/02 Ulb 60;rz Illb
34 CNM-834102 Ilib 50:i:z Illb
35 01-0133 IV SO:g,z51:- IV
36 Oi-0147 N 48:g,z51:- N
37 01-0149 IV 44:z4,z23:- tV
38 01-0276 IV 45:g,z51 ~ IV
39 Q1-0551 IV 16:z4,z32:- IV
40 CNM-1904!03 IV 11:z4,z23:- IV
d7 CNM-4708/d3 IV 8,7:z36:- IV
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42 ST-16- IV 16z4z32:- IV
43 ST-21 IV 40;g,z51: Vii ̀ ''
44 ST-22 IV 40z4,z24: VII'
45 94-0708 V48:i:- S. hood
46 95-0123 ° V 40:z35: S, bo~ori
47 86.0233 ` U44:z39:- S. bor~gori
48 CCJM-256 V BO;z41:- S. bongori
48 CNM-262 V 66:z41i- S. bongorl
50 95-0321 V 48;z36t- S. bongoti
51 1121 VI 8,14,25;210x1,(2),7 VI
52 1415 VI11:b1,7 VI
53 1837 VI8,7:zA1;1;7 VI
54 2229 Vi 11:a:1,5 1/I
55 811 VI 6,14,25;a:e,n,x VI

Iib. Salmonella: Outbreak Cluster Set
SAFE 

OHgind'

i~signadon Designatipn $erokype
56 _ AM04695 Typhimurium t DT' 04b
57 K0507 Ty~imurium
58 H8289 Typhimurium~ 59 H8280 Typhimurium
60 H8292 Typhimurium
81 H8293 Typhpnurium
62 H8294 Typhimw~n
63 2008K0481 Typhimudum
64 2009K02Q8 Typh~nurium
65 20U9K0224 Typhimurium
66 2009K0226 Typhimur~m
67 2009K0230 Typhimurium
68 2009K0234 Typhimurium,
69 2D09K0350 iyphimurium i70 AM03380 Typhimurn~m / DT 104
71 AMQ1797 Typhimurium / DT 104
72 AM{03759 Typhimurium i DT 104
73 CDC_07-0708 I4,ISI,12:i:-
74 CDG 08-0061 14,[5],12:c-
75 C~ 08-0134 14.[5J,12:i:
76 CDC 07-N35 14,I5]~12:i:-
77 CDC 07-834 14,I~1~'~2:i:-
78 CDC_07-922 ! 4,[5},12:i:-
T9 COC 07ST000857 EMeritidis
80 CDC 08-0253 Enteriddis
81 CDC 08-0254 Enteridd~
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Ila. Safmone//a: Food Set
SAFE Original Serotype

Desfgnatlon Designation
82 2105 H Saphra
83 1465 H Rubislew
84 2069 H Michgan
85 2308 H Urbana
86 885 H Vietnam
87 3030 H Tomow
88 768 H Gera
89 1'949 H Fresno
90 3029 H Brisbane
91 4000 H Agora:
g2 1501 H Muenchen
93 1097 H Senttenberg
94 1250 H Muenster
95 1 H MonteWdeo
96 1070 H Johannesburg
87 2080 H Javiena
98 3170 H lnvamess

ie Detection of
Ed:

99 1D61 H Cabana
100 1158 H Cerro
•nom Innn. ~d Al.~~hu.`... .

i

l
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..Organism lsalate# Isoiatalnformatbn Serology
_ .: :Food leolefes

C mawcytaganas 75b42 Gkumher 4 -
a3a5 mac~ei cos

- 3312 cheese gat
15h27 radish t..
2988 cobolaw 1

-, z4~e raw mNk 1
3913 ~ aMmp ~ ia1

......3328 road 6ept.. tai
:.:3358 ml~c Pfadud ~ iq2

. -3963 cook slmw ix~l 1a2
- 3756 4aef 8.pfavy Rh- 1:....

16472 apple Juke. 1.
.....15665 cream ch. & veg ; t

~..... 15ct4....... .. avpcadn pulp ~
r. 1bM2. foMirta cf~aese j
`' `1688Q tuAcey hdnl - 9p

..r: 245Q veg. m& 1
2475 coM twt sm7M. 1 . .
2192 ice seam tf - ~ popg~cie 

'.,.. 
1a1

3518 lobster ` 1a2
3321 ~shrMnp A66.:.. 
3332 mez~tyla ct~ae&e Ib6
3359 suriml acsllops tat
3362 Pulledc. - 1a7
3658 d~eese 4b
3844. red bean Ice ber X116
38~ d~eesa 468 - ~ ~ ~~16b70 cbeAderct~eese 4 1L. mawCYh9erMs 2988. patient Isoieteic t
2976. 1:
16b56 i

. > 3553 4
3684 1st
3698 468

:.

3868 4h6
14x62 ~ 

;...

16b58 4.....

-. 15bei 1
76b82 4. ,

t, nrcnocyhg~raa 3316 ~ Enviro+une~i isdalesfswab~ - tai .;.
3286 ia2 ..

( 3308 1ffil
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aseo
L a~macytogerres KC 1 Y10 - 01her Isdafes

ATCC 18714

V-T.,..

- ATCC tb913

Scot) A

ATCC 1911&

ATCC 19115..

4tganism
L lnrwcue

t
l

L Iv6mvk

L. Wanovll

1. seeligeri

Isolate #
9107

3124

3618

3659

3766

6273

3781

3270

33~

3392

355,2

9757

16aB3

15a94

15a95

15b30 .

15b31

95b51

15a92

A7GC 33080

Y2M

310fi

3417

8274

16a~

i 5a97

i6a98
16b24

ATCC 19118

2232

naa
2243

2302

3110

3126

3389

3423

3439

Organism
L, welshMerl

~..,;

Methods fow the Detention of
ind Feeds, 2nd Ed:

~~~
aa~,e

tat

1

4b6

~c

Halnia aWel

E, cdf

Maganella mdganli

Shige~s drim~eriae ...'

CUrObader helmdl

E. Cdl

Leciarde edeca~bozylala

Hafnls aMel

Shigella sarx~ei

SNgella boydM

Stigeila fieuieri

Ckro6~acler (reurdii

Sa6rimeAa Grp. 30

SalmaieAa la~reinp Grp. P

KI~Sbila pnaianoNa

VR~o a,o

ViMb pareha~ndyllcus

VIMfo wktlMa~s

StephylOtacGls atweus

Rhodococcta eqW

LaclW~sdikis ap.

Lectobadikrs sp.

SaknmieNa typMmUritsT

Streptococcia pyogenes

NCal~enes taecdis

Snlmonelle chdaraeaWe

Yers~r~a er~rcdNlaa

Isolate #

2231

3426

344t

3659

15b06

15b06

i&r16

146

15b46

15D50

8410

$386

13667

73c94

13tl26

13464

735

136

137

13818

13818

8261

828

8270

9271

szn
6278

8279

ATCC 25823

8281

6282

6286

8290

ATCC 19615

ATCC 8750

gTCC 6539

1289
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` L. aeegSarilaa~lnuodl 3451 YetatriaaderculRlca 1270
9517 E coM ~ 13a80
3631 EMerobader cbacde y8p63
3866 -
627fi

15t~07
16bp6
.15009
15628.

16b28
iSb49

t
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IV. Shigella

Inclusive Panel -
Genus Gro Sero
Escherlchia Escherichla cdl, EMerofnvasive
ShlgeNa Provislonai Unkrwwn
ShigeNa bodyii (C) 1

2
3
4
5
6
7
8
9
10
ti
12
13
14
15
16
t7
18

Shlgetla dysentenae (A) 1
2
3
4
5
6
7
8
9
10
~j

12
13
14
15

StilgeUa flexnen (B) 1
1a
tb
2
2a
2b
3
3a

4
4a
5
5a
5b
6

ShigeNa llexrreri, provisional (B) Unknown
Shigeda samei D

47
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r
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strain no: source"
196 '' ATCC
15468 ATCC

hydrophila 796fi ATCC
rnfforrrris 12739 ATCC
~ericus . 4525 ATCC
mthemwph8us 12016 ATCCi(is 6633 ` ATCC
tinchfseptka 10580 ": ATCC
cepacie 25808 ATCC
reundil 255 PRLSW~sundp food isolate PRLSW
~etttxNt fib MNDAL'otm~r food isolate PRLSNfsporogenes 17437 ATIIC
tarda 254 PRLSW-aemgenes 18048 ATCC
~ae+b9enes q ~ VADCLS^can~mgeiws food isolade PRLSW
'cloacae 260 ARLSW'cbacae 71 MNDAL
s duress 6056 ATCCslaecalfs 7UB0 ATCC
Krhusiopaf8lae 18414 ATCC

tali d11'1:NM
twlt 0143:H4
tali
Cofi
cati (hemo +)
soli {hemo +?

pnenumonise
pnenumoniae

H10407, CF~4A1 :<
C&OQ/pEiND299 CFSAN
65 MMDAL ,43890 ATCC
a3888 ATCC
43895 ATCC
68-98 CDC ~24-98 '" CDC
2098 CDC
t&98 CDC
B3 MNDAL
4 VADCLS
28 VADCLS
A4.SB.00067 OCPHL
05.SB.00141 OCPHL
8739 ATCC
25922 ATCC
food Isolate PRLSW
28 VADGLS
food isolate ARLSW
food iso~te ̀  PPoLSW ;
64 MNDAL
74 MNDAL
8 VADCLS
13883 ATCC
75 MNDAL
66 MNDAL
23216 F1jCC 

s
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Lectercra adecarboxylata 73 MNDAL
Llsteria rnnocua 33090 ATCC
Listeria fvanovil 19118 ATCC
Listeda monocyfogertes 19115. ATCC
tJsteria monocytogenes H244B CDC
Listens mvnocylogern3s H8393 CDC
listeria monocytogenes H84S4 CDC
Llsteria monocytogenes H8395 CDC
trsfe~fa seeligeri 35967 ATCG
MagarreHamortJanii 257 PRLSW
PaenibaciUus polymy~ca 7Q70 ATCC
Pacrtoea agglomerans food isolate PRLSW
Pasl`euteUa aeroganes 27883 ATCG
Plasiomonas shigellades 51903 ATCG
Proteus mirabr7is 7002 ATGC
Proteus mirabHis food isolate PRISW
Proteus kausen 13316 ATCC
Proteus vutgaris 69 ' MNDAL
Providsncia alcalifaciens 51902 ATCC
P~ovidencie rettgeri 78 MNDAL.
Providencia stuartii 257 PRISW
Pseudomonas aeroginasa 27853 ATCC
pseudomonas aeruginosa 902T ATCC
Pseudomonasaeiuginosa 67 ` MNDAL
Pseudomonas mendocina food isolate PRLSW
RhodococcusegUi 6939 ATCG
Salmonella Gaminara 8324 ATCC
Salmonei(a diadionae 123?5 ATCC
SatmoneilaAbortusequi 9842 ATCC`
SalmoneNa diarizonae ' 29934 ATCC
Salmonella diarizonae 252 PRLSW
Salmonella Mbandaka 253 PRLSW
SaimonellaTenneasee 249 PRLSW:
Salmonella Lexington 248 PRLSW
Salmonella Havana 241 PRLSVY
SalmoneNaBaildon 61-99 CDC
Salmoneliaspp. 76-99 CDC
Salmonella spp. 87-03 CDC
Salmonella app. 98-03 CDC
Salmonella Braenderup H 9812 CDC
Salmo»ells Enteritidis 59 MNDAI
Selmonelle Heide erg 60 MNDAC
Salmonella Kentucky 61 MNDAL
Sa/moneltaNev~ort 62 MNDAL
Salmone!laTyphimurium 30 VAdCLS
Serratia lqueFacrens 27b92 ATGC
Senatia Ipuefaciens 70 MNDAL
Sphingomonas paucimo6ilis 72 MNDAL
Staphylococcus aureus B538 ATCC
Staphylxoccusaoreus 25923 ~ ATCC
Staphybcocns epidermidis 14990 ATGC
Sfaphy~ucoccus xybsus 29971 ATCC
Streptococcus equl subsp, equi 9328 ATCC
StreptocaCcusgalloly~kus 9809- ATCC
Strenfococcus nrrvrRrx~. 19615 ATCC
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~bno chole~se 14035 ATCG .V~iin cbderee 14033 ATCC
- VlhrJo parnhaemc~tytkus 17802 ATCC

Ylbdo vufnKrcus 27362 ATCC
Ye/sMia snterocoi~Ica 5187'9 ATCC
Yerslnla enterocoliGca 27729 ' ATCC
Yers(nie krtstensen& 33639 '" ATCC

ATCC.• Amerken Type Culfu2 Coilecfiofr
OCPNL Rrar~gle County Public HeaRh Laba~atory, CA
CDC: Centers for Dlseas~e Confroi and Prievention
PRLSW.~ Pacr~c Ftepional Labaatay— Soulhwes~ FDA
CFSAtJ: CettterforFood Sefetyand Applied Nutrition, FDA
VADCLS: VlrglrriaDivision of Consolidated Laboratory Servkes
MNDAL: Minnesota Ilepa~finent of Agricuitur~e Laboratory

t
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`V. Food-borne RNA Viruses
These panels were developed and edopfed by the FDA BAM coanc~ 200-2p08

Inclusivity requirements
Ta et Lavel One Level Two Level Three level Four

2 Strains - 5 Strains - 10 Strains

Norovirus ~ ~~n Genogroup I Gerrogroup I Gentgroup I Genogroup
1 Spain Genogroup II 5 Strains- 10 Strains- 20 Strains-

Ge rou II Gea rou Ii Gen rou Il

Hepatitis A 
HM175l18f (subgdnotype r, syrains~ 10 Strains° 20 Strains°
18) ATCC #VR-14p2

EMerovirus Poibvirus 1 (attenuated) 5 Strains` ' 15 Strains" 30 Strains°
ATGC #VR-1582

Hepatitis A Panels

Level Two {'should include the following strains):
NM175/18f {subgenotype 18) ATCC #VR-1402
HAS-15 (subgenotype 1A} ATCC #VR-2281

Levels Three and Four ~°shouM7nclude the fdlowingstrerns):
~~ HM175718f (subgenotype 1 B) ATCC #VR-7402

HAS-15 (subgenotype 1A); A7CC #VR-2281
LSH/S ATCC #VR-2266
PA219 (subgenolype IIIA) ATCC #VR-1357

Enterovirus Panels

Level Two (`should include the following strains};
Poliovirus 1 (attenuated) ATCC #VR-1562
Coxsackievirus A3 ATCC #VR-1007
Echovirus 1 ATCC #VR-1038

Levels Three and Four (°should lrxlude the following shams)
Poliovirus 1 {attenuated ATGC #VR-1562
Poliovirus 3 {attenuated] ATCC #VR-83
Coxsackievirus A3 ATCC #VR-1007
Hchovirus 1 ATCC #VR-1038
Echovirus 21 ATGC #VR-57

51
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V. Food-borne RNA Virtues: (cominued)
Exclusivity Panel

~~_

Methods for the t~+etection of
end feeds, 2"d Ed '

Ta et Level One Level Two Level Three Levei Four
Norovirus 10 strains' 20 strains" 30 strains° d0 strains°

Hepatitis A 10 strains` 20 strains°i 30 strains° 40 strainsd

Enterovirus 10 strains° 20 strains 30 strains' 40 strains'

Morovlrus Panels

Level One ("mustfnctude):

Panel A
HM175/18f {sub8enotype 7Bj ATCC #VR-1402 (w equivalent}Pdiovirus 7 {attenuated) ATCC #VR-1582 (or equivalent)Feline calicivirus ATCC #VR-2057Murine calicivirus

Levels Two, Three ancd Four. pmust irrcJude):

Panel A representatives plus

y Paned B
HAV; {subQenatype 1A) ATCC #VR-2281 {or equivalerrtjCoxsackievirus A3 ATCC #VR-1007 (or equivalent}Echovirus ~ ATCC t~VR-1938 (or aqurvatent}Rotavirus; ATGC #VR-2018 {or equivalent}Astrovitus
San Miguel Sea lion virus {ff available)
Eschedchia soli (9) 

iSalmanetta sp.(1) 
dShigeNa sAd~1

~brto sp. (ij
usteda so. {~1
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~ Hepatitis A Panels

Level O~ (`mustinctude):

Panel G
norovirus genoAroup 1
norovirus genogroup II
Poliovirus 1 (attenuated); ATCC #VR-1562 (or equivaier~t)
Coxsackievinis A3 ATCC #VR-1007 (or equivalent)

Levels Two, Three and Four ("roustinclude):

Panel C representatives pins

Panel D
Echovirus 7 ATCC #VR-1038 (or equivalenq
Rotavirus ATCC #VR-2018 {or equivalent)
Feline calicivirus ATCC #VR-2057
Astrovirus
Escherichia coli (9)
SatmoneRa sp.(i)
Shigella sp.(1)

' ~brro sp. (1)
Listeria sp. {?)

Enterovirus Panels:

bevel One {"must include): ,

Panel E
norovirus genogroupl
norovirus genogroup II
HM175l18f (subgenotype 18) ATCC #VR-1402 {or equivalent)

Levels Two, Three and Four (must include}:

Panel E representatives plus

Panel F
HAV {subgenotype 1A) ATGC #VR-2281 (or equivalent)
Rotavirus ATCC #VR-2018 (or equivalent)
Feline calicivirus ATCC #VR-2057
Escherichis troll (!)
Salmonella sp.(9)
Shigella sp.(1)
Vibrio sp. (i}
Listeria sp. (1)
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Vt. Protozoan Parasites

A. Cyclospora cayefanensis
a: Inclusive Panel

As many geographic and outbreak isolates as are available

b. F~cclusive Panel.
CYclosporesPp•

C. cemx~i~heci
C. cotobi
C. paphnts

Ett►teda spp.
E. aaervulina
E, bovis
E. bumetti
E. maxima
E. mitis
E. mivati
E. t~ecattin
E. nieschuhi
E. praecox
E. fenella

Addffimtat Mfcroorg~tJsms
r ~ryPtasPordiumspp~ 

P~s
Bacteria/is~etes

~o Crypfos~rorrdfr~rr~ .app.

fnctusive Panet
C. homirds
C. parvum {muRiple strains available)

~cclusibe Panei
c. a8aey;
C. conic 

1C. swnkulus j
C. fells
C. meleaprtdi
C. mums
C. serpenUs
Cyctospaa ssp.
ANicamPlexe
Baeteriaf isolates

i
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Guidet~~ies:for the i/alidation_ of Chemicallhods

forithg FDAF~/M Rrograt~, 2na ~~+

approximately 80°Io o~ the'natiorr's food supply. FDA laboratories contribute to this missionthrough routine suivsiliance"programs'targeted ~egulatoryan~yses,'and em~rgeneyrespoh'se when ~on~arnina2ed'Foodorfeed'is detected arsusp@ct~8 in a`publiche~fthincident: fihe efiFectiveness of these acUv~6es is highly depentlerrt on the quality ridperformance of t{~e laboratory methods needed t'o support regulatory compliance,•investigations and enforcement actions. To ensure tha#the chemical methods employed forthe analysis of foods and feeds meet fhb highest analytical performance standards~nnrnnFiato fnr their inicnrlari nnrnnece +ho FI'161f1~nc nf.PnnrJe nnri. l/elo~in~ni.~Acliinine

criteria by which all Foods and Veterinary MediGne (FVM) Program chemi~ai methods shallbe evaluated 8nd validated. This document defines four starrdarti levels of performance foruse in :the validation of analytical regulatgry methods for chemical analytes in foods andfeeds. ,,..• , ;

1.2 Scope ;
These criteria apply to FDA laboratories as thay2levelop and p~rtici~ate 3n the validation ofanaiyticaj r~g~rl~tbty methods for chemiCat ana(ytes in' anficipatwn of;4gency-wide FVM .Program imp(ementatwn. ̀fhesec~iteria do not fipply to methods ieveloped by'or Sabmittedto FDA under a codified,process or official guidance (e.g.; in the Code of Fetle~al
Regulations, CPGs, etc.) such as for veterinary drug approval. Forsuch s~udie§, thea~propriate{Yehter far Veterinary Medicine (GVA9) orother.Program gu~d~nce clociam~nts~, should be ~oflaeNed i"his ~uidahce is a fiorwa'1=d-looking document; the requirements~1 desctibet here will only apply to-new/v-dev€loped tnetfiod~ end sigri~'icat~ mad~a~tions#oexisting rtiethods (see`Requirernents). Once a rriethoq hasbeen validated at U e appropr'raielevel, it can b~ irnplem~nted, accbrding to ;OFVM docurnen~; FLEA-O~/A9-3, "Me#hcadsfl~vei~pm~nt~ ~ai~~tson;~ra; ~; ~ entaFao`n P[ogram ; wFich eta-bTisfies a sfai~dard

[1]. For eXample, foe a multi laboratory, v81'~date8'fiethotl to he Used'in a widespreadreg~i~tory app~ic~tion; ft can'be impiemeh#ed by othe~,FDA~latioratoies following-the, ,metMo,B veri~cati4n'process.' However, method verification is normally part of alocallaboratory's quatiry ~onfroi procedur~s~nd is not considered within the scope Df thisvalidation document.

1.3 Administrative Authority and Responsibilities

and`app~oved b`y the OFVM and tF~e S1~3C. The OFVM docutiment,`FDA-OFUNl-~,establishes the standard operating procedure fot the`approval and tracking ofinethoddevelopment and validation activities within the FVM Program [1j. Single laboratoryvaNdation (SLR studies {including.. both level 1 and Level 2 validations) can be managedwholiy;by the. respective Center and Office line. management structure. Oversight acidcoordination ofmulti-laboratory validation (MLV) studies (including both Level 3 and Level 4validations) are the responsibility of the Methods Validation Subcommittees (MVS).

1.4 The Method Validation Subcommittee
Under the charge of the SRSC, the Chemistry Metfiotls Validation Subcommittee (GMVS)will have oversight responsibility for MLV studies involving chemical methods associated.

`..
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with the FVCN' Pr
subcommittee o'
direc.Uy to the Sf
respansibilities`s
in coilabo~ation ~

~-,. ~~~

aidelin~e~ for the Validation of Ch2mi
cal M~ .+ods ''

fAr tha Fl~fl'FVIVI Prnnrarri '2~d Ecl

infended for use in a regulatory conte~
f. Tfie

research Coordinating Group (CRCG),
 which

3 is, governed. by the. organizational sVucture,

is a

1C~

its
,...:s

completetl MLV studies and reports: Submi
ssions of chemical validation pcoposAi

s, reports,

questions, etG. ban be directed to the CM
VS through a ee~tral email accoun4;

ChemiStry.mvs@fda.hhs.gov .

Howeuer, where passible; MLVs should b
e discussed ip'approp{iate Technical A

dvisory.

Groups o~witfi,tfie CRCG to ensure the b
roadest possible consideraEion of'factors

 before

committing resources to an MLV. - 
,

1.5 General Responsibility of the Origi
nating Laboratory

ft is fHe responsibility of the originating
 laboratory to ensure proper adherence 

to all criteria

described in this document. The originati
ng laboratory should work in consultati

on witt4 the

CMVS and/or its designated Technical 
Advisory Group (-TAG) throughout the 

mufti-

laborafory validation process. It will be the responsibility,of the origin
ati~i~ laboratory to-

include their respective QA/QC manager 
in all aspects of the validation process:

1.6 Overview of Method Validation

Method validation is the process o#demon
strating or.confirming that a method.i

s suita6lefor

its intended purpos@. The purpase of t
hese rirefhods may incfude'fiut is not I r'tif~d 

to

qualitaflve analysis, quantitative analgsis
, screening analysis, confirmatgry analys

is limit

Pests, rraatri~ extensions, pl~tf¢rrrr e~ct~
nsions, aFld errmergenCyE~ontj~gency op

~rat~ons. ;

sens~tiviry, selecnviry, urflit or QeTeciion, iimr
t or guantaa~ia~, unearir~,, range, aria

ruggetl~ess, to.ensure, that:~esutt5,are, me
anirigfu(and appropriate fo rpake a: de

cision..; ,

that serve to define and quantify method
 performance:"



is

not i

guidelines may be;ac~eptable.
,.

1.8 Requirements `,
Method validation is required for:
• ;~~bmi~sion of,a nev~±ororiglnal. method.

.E~pan~ion,of the scope of,a~.existing ~nekhgd to anclucle additional analytes.
• Expansion of the scppe of an existing one#hod ~Q include additional rr~a#iiees,
• Changes in'the intended use of an existing metfiod(e g., screening ~s. conFrmatory).~~''~ Modificatigns to a methpd that may~ite~r ~~ performance spe~iflc~tions (e.g.,

mAdifi~at ons iFaat could signifjGant{y affect#he,preCi~ip~ and accuEacy, changes toShe f~ndarr~entai science of an existing method, significanf changes #o agents,appAratus, instrumental par?meter~, s~rriple preparation andlar axtractiAn, or _ __~5o i icaCon of a m~o~c's range 6eyon 'validated leveisj. Some examples ofalloyvable modifica#ions that would nQt require further validatipn are prouided in-the-document, ORA=L,A6`5.4.5 Att?chment A-Modi_ficatipn Criteria [3].

,, . .

~+
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2.1 General Validation Toois and Proto
col Guidance

There are a number of excellent referen
ces and guides available providing t

information on method validatiorrfor chem
ical methods.[3-20]. The following

general guidelinesltoois that should be u
sed to assess method performance

General Protocol:.Prepare avd analyze m
ethod blanks, mafrix blanks, re#

METHObS

Accuracy or tiias atjd preeision are C'afcuiaf
~cl from these results; Qata wilt aPso

 6e used to

evaluatie matrix effecte and ruggedness/r
obustness of tfsg methot~ resulCirig from

~char~ges in

the sample rr'latriz.

The following general validation tools shoul
d be used t6 generate method pe

rformance

chara~fenstics as descri~sed"in the Per
formance Gl~aracte~istics section below.

Blanks: Use of various types of blanks
 enables assessment of hod much of the

 result ~''

attributable to fheanaiyte in relation
 to other sources. Blanks are useful in th

e determination

of limit of detection.

Reference materials and cerfified referen
ce materials: The use of known refere

nce materials

(when av~ileble and appliGabie) shouitl b
e inCofporatetl ̀tb ~sses5 the accuracy

 or bias of

the method, as well as for obtaining nfon
nation`on interferences.

i

Matrix BIanK This type ofi blank is 3 su
bsCance that closely matches the sarnple

s being

.. 
.: ~ ~ ~..~I. ~~'::J ...:YL .~.:~.J

 i~.....`:i~..i ~....w:,:..:.....f.~
~.Xh~s.... 4.IA ̀ i6w .. ~.. ....

.wa ~~ nnl.. i f>:.G. L.::.L:.
.)..:....I

Matrix Spikes
foRification or

is can 6~ esCirnated from

iori of spike'recaveries. ;
d _ a _u._

incurred analytes:) Matrix effects can a
lso be assessed witrt these samples: A

ccuracy or

bias and precision are calculated frbrn
 these results. The data can also be us

ed to evaluate

robustness of the method resulting fro
m changes in the Sample matrix;

lncuired Samples: This type of sample
 contains (not laboratory fortified) the ana

lyte(s) of

interest (if available) and can be used 
to evaluate precision ar~d bias (if analy

te

concent~ation(s) are reliably known). 
Analyte recovery can also be evaluated thr

ough

successive extractions of the sampl
e and/or comparison to ano{fier analytical 

procedure

with known bias.

g yp p tes ail reagents used in the method and is
Rea ant Blank: This t e of blank indor ora

subjected to ail sample processing ope
rations: It serves #o verify that reagents 

are analyte

free and the equipment used does not
 interfere with or affect tfie analytical si

gnal.

Replicate Analyses: The precision o
f the analytical process can be evalua

ted- using replicate

analyses. Tfie o~rginating laboratory
 Should assure that adequate sample r

eplicates are

9
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"` ~ `performed and that results from replicate measurements of each ahalyte`~re co~~mp d.Minimally, the mefhotl repeatability shouisi be evaluat2d.. ,,.
Interferences: Spectral, physical, end chemical interterences can be'evaluated;by analyzingsamples containing various suspectecidnterFerences, ~atryover shou. id bs evaluated using.the incorporation of.blanks immediately foilo~rljng standards and samples. ,
Statistics: Statistical techniques are employed #o evaluate accuracy; trueness {or bias)precision:, linear range, limits of detection and quantitation,-and measurement uncertainty.

2.2 Reference Method
A reference method is a method by w€ ich the pe forrgance of an alternate or new methodmaybe measured or evaluated. fog cHemical analytes; ~n'approp~ ate reference method isnot always ideritifiabie or available. However, there are some instances in Which the use of areference method is appropriate such as when replacing a method specified #or use in acompliance program. Consultation between the origiriating1abaratorycnd the CMVS andthe Program Office is suggested when`dec'~ding if the use'of a reference inetMod wilt benecessary.

2.3 Performance CMaractetistics '•Performance characteristics that should be evaluated in orderto validate a method will varydepending on the intentled use of fhe method, Erie type ofinethad (e.g., t~uantitative vs '`.qualitative), and the Ziegree to which it has been pFevipusly'Validateci {e.g., rriatfiX extension,analyte ex~¢nsion, platform, eutensiunj; Although ~efiniEions of these characteristics are(~ ~nclude~i in Rpper'si~ix 1, #his document is fiotmQant tp address th2 venous wars of°(, caiculaEirig Charactet~sdcs such as methotl detection level, limit of detectwr~:or limit ofV ~{uantita#ioh:

Peltdrmance Characteristics-for Validation ~f /~l~v-Qt+anlitative'iVXethods: Uelidaiion of new ~ .-- q~raritrt~t v~ r~etY~~d's ~hput , include a a mirfimum evaluation of tfiefioliowing performancecharacteristics: accuracy, precision, selectivity, littiit o~ detection, limit of quart#itation,linearity {or rather calibration model), range, measurement uricertairity, ruggedness,confirmation of identity and spike recovery.

.Performance Characteristics for Validation of New Qualitative Methods: Validation of new<qualitative methods should include at a minimum evaluation of the following performancechaPaate~istics: sensRtvity, selectivity, raise positive rate, false negative rate, minimumdetectafile concentration, ~wggedriess and confirmation of identify:'

~~'~

demonstrated thattF~e mod~c~fions do noC adversely affect the precision and accuracy ofthe data obtained. 9n o'rder to implement the modified method, generally Ytte sfandard or.existing r lethod is first performed. The mod~edmethod performance then is ver'~ie i bycompa'tson with that of the original method.

10
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2A Confirmation of tdehtity 
r ' , s

Confirmation of identity for each an
alyte must be perfprmed as part of th

e~method validatidn

for regulatory enforcement for both' qualita
tive and quantitative methods. Una

mbiguous:

confirmation of identity usually requires
 analytcaity identifying key features o

f each anatyte

in the'scope of the new method being
 validated such as with rrla.ss spectral

 fragmentation.

patterns 0~ by demonstration of res
ults in agreement with those obtained

 using an.

independent analysis.

FDA has issued guidance document's 
on the development, evaluation, and 

application of

mass spectrometric.metHods for conf
irming the identity of target. analyfes including; CVM

Guidance#or Industry 118: Mass Spec
trometry for Confirmation of the Ident

ity of Animal

Drug,Residues j4} and ORA-LAB,010
, GuidaYice for the A~afysis and DQ

cumentatian to

Support Regula#ory Action on Pesti
cide Residues [5]. Folfowin~ the CVM 

guidance isr :.

required for veEe~inary drug residue
 methods..Th0OR.4-LAB.01Q'doc

ument was written

soecffiealiv for ciesticide`2nalvses Fa
r other tunes of cfiemicai contarninan

ts in food (e.a=

t~atry ac~a.

a supplement to

CVM Guidance for Industry 118 speci
fically addressing the use of high res

olution mass

spectrometry and the evaluation of 
exact mass measurement data;:

2.5 Method Validation Levels,

The following describes tF e four standa
rd levels of perfofmance defined fo

r method

FERN. Validation Guidelines for FERN 
Ghemical Microbi9logieai,;and Radio(

o~icai IViethods-

[6], as well as AOAC guidelines fors
 ngle-taborafory validation [7] and col

laborative studies

[8]. Key4alidation parameters for 2ach
 level`are summarized in Table t

' it is the

of scrutiny will deCermine in`part, whe
ther f~rEher validation is aseful or war

ranted.

fn tendedllse~ emergeric~l6mitedu
se/matriXexiension/a~alyte:eitfensi

an( platform

a~rtencinri FYamnlaa. of whPra
laval'f)nCtValiri'~tinri wni~Id

 ha acranfahfa-inrincia ~,...

~,
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Guid~i~ties;forthe Ualidati4n,Qf~Cher~,i,~al Methods
for the FDp~V~M P;~o9ra?i~, 2nd Ed..

~ mo~e,ngorous.::singfela`boratorykgaldationat"Meast~cjuiValentto~LeveiTwobelowwoi~jd'` be performed before more widespread non-emergency regulatory. use.

Level Two
This is a single labpratpt~ a+alidation I~vel, The,originating]ab has copducted-acor~lprehensive validation sfudy, with performance criteria similar.to an AOAC SingleLaboratory Validation study, if appropriate ~ comparison with an existing reference methodhas been performed Some p~t~ae criteria of the stutly maybe at a IOv~er)evel than theAdl~C ~ingie Laboratgrjr Validation study b~t:~re appropriate fo'r the tleveloping method atthis stag. ; . ,.:

/nterided Use: Routine regulatory testing; emergency needs,:minor method
modifications; analyte. and matrix extensions of screening methods. If a method
validated at this level is expected to have use that is widespread long term, of high
public visibility or potentially inyoiv~;d ~n inYerna~ional trade conflicts,; its validation shouldbe extended to of Ieast Level Three below.

level Three
This is a;muiti-laboratpry valjdation-level Level Three validation employs a minimum oaf on~~collaborating laboratory in ~dditign tothe origi~iafin'g laboratory. Most ofth~ ctiteria foligwed ;by tfi~e erigina#~ng.lab'are at a lebei s}Fni{ar to ~Me ACA£ #uli coifabrnativ~ study'level vd~h,comparison to an existing reference method when available and. appropriate. The additio~ialcollaborating laboratories foilowmany of-the criteria found'in an AOAC coilagorative study:Thy main differences are that Levet,Three validation employs at least one additional ` .
coliabtsratin~ laboratory instead of the eight to ten used by AOAC.arid requires fewer
repiic~tes for each food m~tiix/spike Ievel ~ `,

°' Intended USe: Methods validated to this level of scrutiny are acceptable for use 1n all `regulatory circumstances including screening analyses, cb~firmatory analyses, ?'
rs dJat~ Sri eys—aid so~~liaac _g r~ -e-suppot#--lfi t#je-r~eti~od-is expected-#o-~iave ~se-fhat '-

12Q°10 range for quantitative methods at the 1 pg/g (ppm) concentration). Repeatability andreproducibility also vary with analyte ctlneent~ation. ?he acceptability ranges in Appendix 2provide approximate target ranges for method developers and the.MVS and are not rigid
binding guidelines. It fs recognized thaS for some situations such as-with difficult ma#vices,e~remely low analyte concentrations {e.g., chlorinated dioxins, persistent organic

V.~~

is widespread,. long term; of high public visibility or.involved in inTernationaf trade
conflicts, it may be app[opriate to have its validation emended to Level Fouc

Level Four'
This validation level has criteria equivalent to a'fuli P,OAC or ISO Coil~borafive Study.~Anymethod reaching this level of validation should be able to be submitted for adoption by;the' ,AOAC as a fully collaborated method. '' '

2.6 Acceptabila#y Crtteraa =
There.~i~~ var~ou~,accepfabil'ity,ranges;for method validation peiforttiar~~e ctitena (hit maybe appr~pnate depe~d~ng oci the apRli~tion or intended use of tfie tnethCdplogy andespecially the ~ev~l~ of sgncer~. ac~iop.l,~ve4s or, tolerance`f4r tli~ ci~em~cai ana[yte ~p"tractaxamnlac of arrpntahilifv tannPs Eicad by vdrinuc'n~tinna(`nd intamatinnal rmndniiatinnc ̀.

fY~
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Guidelines for the Validation bf Chemical Me~
~ iods

(o~'the Fptk FVM Frogram,'2,"~~tl..

poifufants), mufti-residue rr eFliods and with erimetgency 
situatiorss these general acceptability. ~_

ranges may not tie achievable or required.

Ta61e 1. 'Key Validation Parameter Reguireriients 
for Chemical Methotls

Level ~d.Ur:

Level ~ One:, ~ Level Twa dingle ~ ~.evei Three: ~. ~uli

Emergency! La~;oratory Multi-Laboratory Collaborative

Limited Use Validation ` Validation $tud : .

Number 8 (quantitative)

participating 1 1 ' 2 - , 10 (qualitative)

labs.
Number of
matrix ~~ >3 recommended, >3 recoinmerYded >3 recommended

sources per- — where a~7ailabie where available where available

matrix`
Number of
analyte(s)
spike levels >2 ~pik~ levels + >3 spike levels + 1 >3.spike levels t ~ >3 spike levels +

for at feast - 1 matrix tilank matrix blank' 1 matrix blank 1 matrix 61ank

one matrix
source"
Replicates,''
required per
matrix >2 quantitative), >2 (quantitaEiVe) ?2 (quantitative) >2 (quantitaf'ive) ~ -~

source at ,2 qualitative) >3 (qualitative)_ >3 (qualitative) >3 (qualitative)

each level; — —

tested ~ pet
laporato
RgPiicafes
required at ̀'
each IeVef -
tested per ?4 (quantitative) >fi (quantitative} >3 (quantitative) >2 (quantitative)

laboratory if' >6 (qua(itativej ;: >9 (qualitative)' ?6 (qua(it~tivej >6 (qualitative}

oily one ~ . — —

rriatrix'
source-used-

`If a vari@t~ of food mat~ces with differing physica
l and chBSnical properties are,`s~Iecfed, the n~Ymb

er of ̀

sources foY each food'5~mpie mafnz may be dhe
 6r more; but ~ ctnlXpn~ food m~{nx is sfuiiied the

n ~3 .

sources are tecomrnended where available. Tie num
bec~~ rrlatnx sefutc~s may be reduCe~ part~l

a~ly~if

it iS difficutEf6`obfairr 6larik matmc sdurc~5, ~s`
 (one a~ fFi~tot31 n~1ml3ePof spike levef~a~icCil~afr

ix ̀  , ' ̀

ccfmbmaGpn;'are adequate (e g„ 6'replicaf~s ar g
tea4er of etch 6pik~ le~ei for'quan6tafive method

s and

8replic~tesoegreate~fSFquali~afirr~m~tttot~s)` 
~; ~ ~ ~ : .~ , ,, ~;

" Num~eF of spike levels is Eecdmme~d~d fa
r ~t teaslnne source o~tnafmc. Cltt eC Suhiiar sourc

es of ; ,

FL12ffIX {~-~., W~tiE~'t11FtIlZ 551T1@ E8~Q~
6tjF SE~~~f2~6C 4~t15~~b6 StkH~~QF.}

 8tQn8 QlfWP sglk@ I@XPSIS {E. g., 8~

an'actwrriguid'arweeortpl'erarlcelev.~kprpb~~tothe~lo
we~JuttitofgslanhtaEiq~%~eteet~on}. ,-

,. 
`,' ~ `

«:
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od validation is indicated for the GC-4QQ method.

produces equivalent results to the originally validated. method.

3:2 Anaiyte ̀.Extegsi0tl. ~~
Muiti~residue, rriu{ti~l~ss Cne#hods,are becomi~,q,more common. Many of these methgdsare semi-qu~r~fitativ~ jlirpits Pests) or ~ualitatfve broad bandscreens;;PerforrnaRce . .requirements fps these types ai,proce.~lures are;.~~sCrib~d below. Hopvever, fi.a, r~uiti- , ;

_...~__.._ _..__. r-.,- _,,....

known for any gives analyte an

~1hen new analytes are added
performed to ensure that tfie ~c
the instrumental conditions; e.g

ith a large raiulti-rgsidus method'; not all analytes r~{ U
y tanges listed in Appendix 2, but the perfgrmance _for
~d;report~d so thatthe accuraCy.and precision are ;
~ufficie+lt for the intended pu~pgse pf the method.

auantita#ive malti-residue method, tests shouirl t5e ,
n bf new corrmpaunds tlo not affect the performance bf
y cycle or scan fates for other,eluting analykes, and.that

14

platforrri;S~milar ~~ scope agci function to tl~ak ~urc~r)tiy valuated ansi approu~d for use;however, iJ may have major d~fferettce~ m co~fi~uration,, or de~ectionschem~,,.
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the analytes do not present a chemic
al or physical interaction with: th

e stabilities of the other

tested analytes.

3.3 Food Matrix Extension

(Leve('1 in Ta61e1) are inter

with a matrix not previously

or public health, and in this

cohsul~ed. Matrix ektensior

regulatory scope and appl~c

validation in Viable 1. This si

matrices iri anticipation that

.Method devetbpets inaywis

ice wi#h a new matrix is intended 
to assure that the

curate a~d,reliable results Emer
gency matrix extensions

those insfanCes in which"a'va!'idaf
ed method is used.

'd in response to a real or perceiv
ed threat to faotl`safery

urgent sifuation it is not expected.t
hat theMVS would be

idated methods that ~r~ intencl~d t
o increase the

i in cntG~~~SV~4 i'

w food ~riatrix is to a pr"eviously'
 _

by FDA are. useii to analyze a dive
rsity of products reps

matrices. It becomes unfeasible to
 carry out a matrix ex

matrix in order to expand tf ~ scop
e of the methotl. A m

a

3.4

r ..~~.~~ ~ Zvi

limit test screening lnethada m
 general should°avail false neg~

troes witfi false negative.

rates ~ept~esen~~n~ Tess` tfia~t b {o
 of tie an~l~t~GaF resu{fs "the occCir

rer~~e §~-#al5e p8sitfves is

tess:crit caE since presumptive p
osd~ves are turther 2na(y~~d b~+ gi

ianUtative or con#~risiafory

m~#}tot~s. kfidv~e~ter fatse`po~~tiv
e taf~s 5froi~(tl ~iprcal[y 6e des§`thar

~1f~~15°l0 ~i ~uoid ~e~~~

unnecessaiy confrmatory fesfin
g ideally, IirrtitfeSfs a're cape6Ye pf

 Fapidly screening a large

nurnber'of sarnpt~s to mirliri;~ize 
the rieed,toi fiifd~Lors~t analysis. A 

sgrrimon appro~eh used

~rt IiYt~it test screening tnefhods ~
stq ~~e a ca~5frcienc~i~t~xrfa( to ~~

~ a taboratoFy threshr~kf or

`~ cUI off vatu~ +tifiereby only r`~
sponges above ttia~ va{i.le ~equ~re

 fvrtf~er Vesting. ~ Fdr a limit• 
~°

75

method. for differ'~nt categorigs" 
of producfs Far instane~ a multi-te

s~due pest~ade method

can bevandated for "high-suga
r", "high`fat", "high water;]"dry" an

d-`high=pro€em"matrices.

Appendix ~i ~provic(es gwdai~ce on 
cpiiimodity cafegpfigs"and ~fves'~

zampfes'of

representative rriatnces irk each ~a
t~gary,
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j test based on an instrument response, a thre&haid or cut Qf ~101ye can be d~termoried by aconfidence limit, based on an estimate of the standard deviatigq of the ~e$ppnse orconcentration of an arralyte;i~ samples fortified with the analyte of theJevet ~f Concern.
t. .

~xampte:
Milk samples ~n-21) were_ fortified wlth s~lfam~~ha~me,at the leYe4,of cgnc~trt (10 ,ng/rr~l) A LG=~/MS iirrait test scr~enipg meth~t~ was ~s~d ~o {neas~rre this drug in the,,e~rar~ted m~~k samples.: The rtie~n con~~ntration found,yvas #o,be,~ 0, ~9 ng/m~ with astar~dar~l c~evi:~tion of ~;~9 A ~hreshoid ctr-,cut-q~ value,was calcu~~tetl so tti~t ~5°lo;of. cmmnie ~rnnMininn ci ~K~meFh~vi..e~ 1 r ..h.::.~. h!1 .:e.lw~I v...i dA R~ o .~ ro..nn..ro ::L.:.....

competitive (direct measurement of analyte response) or competitive (indirectrneas~r~rner~E}. Apalysisbf s~ata ffor~r a e9rnpe~+tiue itnmr~~o~or6e~t hest ~ho~ftl account forthe#act=th.atkhe observed Cesponse,de~reaSes tii#h inereasir~g an~ly(e popcen#ration; ;;therefore;.a r@~pQn~e,{ower:{han .the thteshoid~oraut-~tf would b~ conside(ed ~: pr~surnptive

r j (statisticaliyj tli#fere~at from that of the fhr~Shoid..: t

Perfotmar7ce charaet~nsHcs oflimittests:
Validation of new limit tests should include, at a minimum, evaluation of the following_.pe+for~aAce et~at-ae#erisfaes se~rsitivity; sPeeifretfy; pr~:eisian, fihreshokl oc cut=off vain~,fafisepositive rate, false negative cafe, minimum detectable concentration (should be lower thanthe threshold/cut-off value), and ruggedness/robustness.

3.5 Qualitative Broad-band Analyte Screening
Broad-band methods that can detect many compounds are being utilized more frequently asan i~itiat. screening step as part of chemical contaminant testing in FDA laboratories. Thesemethods. usually involve mass spectrometric analyses and provide qualitative information.'For example, the data obtained may be compared to an established reference such as adatabase of compounds with exact mass and molecular formula information .or spectra in acompiled library. For regulatory action, any positive findings from this screen should beconfirmed by a targeted method (for example using a LC-MS/M$ or GC-MSLMS plakform).

Typically, initial validation of these methods is performed using a limited set of representativeanalytes and representative matrices.. For example, sets of analytes that contain
compounds from a variety of chemical classes from the area of interest (e.g. pesticides,veterinary drug residues, or Gammon chemical toxins) are tested with the method usingrepresentative matrices. The performance characteristics that may be evaluated include:eeneitivihi ePlaetivifii faleA nnciti~~a ra4a falca ~anativa rata minimum detactahle
concentration, ruggedness; and confirmation of identity. 1t is understood that the method

~~..

~~
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nary with the different classes of compounds,
 but it is important to fiave an

the method's capabilities._ 
M

uousiy expand the scope of these broad-ban
d methods by adding new

to their attention, through various sources of int
elligence. in addition, a

res cheinicai characteristics with an exi

then it may suffice to select a few reprE

lase representa4ive matrices in"dupiicai

wined in order to assess whether the a

'enarios that may require a full validatio
tectetf effectively by
a new analyte being

scope. Also; if the new analyCe requires modif
ications in

f~e~Yiicai ch~r~ctefistic~; then its inclusion.ih Ehe
 scope-

tn~nded by this guitlance.
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APPENDIX.7 -Glo$saCyaDf,Terms ,' . ; ,.: .

Generally, references 13-17 were utilized in preparation of this jlossary.

Accyracy The closegess Qf agreement b~EvX~n a test result end an accepted ~efer~ncevalue.. When applied fo test resulfs, accuracy includes a combination of random andsystematic error. When applied to test method, accuracy refers to a combination of truenessand,precision.,:

Action level Level of concern or target t~vgi for an analyte that must be reliably ~dentifedor quantified in asample.

,4naly#s The chemical ~ubstence measured apciygr identified in, a test sa`rrtpie~by themethod of analysis.

Arsa~yt ~~l batc►t: An analytigal batch .consists,of ssmples, standardSt and blanks which,.areanalyzed, koyether with the same method ~eguence end same ~oXs of reagents ~r~d witlj:ffiemanipulations common to each sample within the same.trpe period ~usuaily with(p~t~ne day)or in continuous,sequential#ime,periods.

Baas The c~iff~~ence petween the expectat~orj of the felt result and the tr'us value oraccepted reference value Bias is the total systematic err"p~, and tNe~e may. be ane or rno~esyst@matic error, components. cgntriputpg to the k!as. ,
,~ :~ ,,Blank: A substance that does not contain tfie analyEes bf interest and is subjected to the:

p4anna,i,ea9eq[Rtan~cs ~ri~uurn~er~}R~~n~c~A,~narieia =Q~anK~,
Pwl.:l..wl...... 1'1..+errr,~nnt~~. r. ..F }(.e r.:la4~....wS,.~... /.:a.i. ~,..r... l4.i. a.kxrn...:~1 nr...l. hr.":~ir... nl
generated by 4he`:measuring/detection;system and the quantity of analyte p~eSent in the...sample meagufed;; Typicakly; this is accorpplished through the use:Qf.~alibration standardscontaining Known arr}gui~tsof anai~te., ,

Calibration Standard: A known amount or concentration of ~nalyte used to calibrate themeasuring/detection syster~t._ Maybe rr~atrizt rCtatt~ed for;spec~c,~ample matrices.
Carryover: Residual analyfe from a previous sample or standard which is retained in theanalyti~ai sus#em and,measuretl irk subsequent samples, :Also wiled memory.,.

,. .~., a .. ... _..

values with associated uncertain#ies and traceabiuk~+, using vand;procedu~es. Note:Standard Reference Material {SRM) is the trademark name of CRMs produced "8nddistributed by the. National Institute of Standards antl T.echnology;(NlST). _ ::

Checkgnalysis: Result from a second,ind~pendent analysis which,is c~mp~rgd with theresult frorp the initial analysis. Typicai~, cheek analyses are performed by a djfferg~t analystusiFlg the Same method. ,.

~.
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Confirrttation of tdentityi Unambiguous identiflcation of an ana
lyte(s) by a hig~ily`spebific, ,

technique such as mass spectromet
ry or by demonstration of results fro

m !wo or more'.

independent analyses irra~reement:

Confitinatorx Analysis/Method: I
ndependent analysisimethod used

 to confirm the result

from an initial oi'screening analysis.
' A different methbtl is often used 

in cogfiFination of

screenj~g resylts;

Cut-off Concentration: In qualitat
ive analysis, the concentration of t

he arialyte that is

either statisticalCy Tower than the,l
evel of concern (for limit tests} or at 

which positive

identifc~fion ceases (for confrmat
ioh of identity methods}. See also T

hreshold Value:`'

False Negative Rate: !n qualitatia
e analysis, a measure of how ofte

n a test result indicates

that an analyfe is noC present, when
, in fact, it is present or, is presen

t in an amounYg~eater

than a fhresfiotd or designated cu
t-off concentration,

than a threshold or desi~naYed cut-o
ff concentration.

Fitness for Purpose: Degree to wh
ich data produced by a measurem

ent process enables

a user fa make Technically and ad
ministrativelycorrectdecisions for a s

tated purpose.'

Guidance Level: Leve! of concern 
or action level issued uritler good 

guidance practices Yhaf

must be reliably identified,or quan#
ified in a sample. -

Incurred Samples: Samples tfiaf 
contain the anatyte(s} of interesh~ wh

ich,wer"e not derived

from labors#ory fortification but fr
om sources sucf~ as exogenous expo

sure or`'endager ous

have similar physico checriica(pi'
opef~es to tfiose of the anafyte.~F, ; << -

Laboratory For#ified Matruc' See 
Matrix Spiked '

~,.;
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,_.A) Limit of;Defection, (LOD): -,The minimurr~,arr~ount or cgn~~ntratlon o~analyte,'th~t can ~ereliably dis#inguished from zero. The term is usually restricted to •thy respons~,of thedetection system and is often referred to as;the Detection Limit When applied-t4 thecomplete analytical method:iY is often refeFred to.as the Method-Detection ~"i~it {fND,L)., ,,; .
Limitaf:quaMitation (LQQ) The minurium 8mount or cAncerrtr~tiop pf ~n~(yte in the testsample that can 6e quantified with acceptable precision; Limit of.quanG#ation .(orquantification) is variously defined butmustbe a value:greater than the MDL and shouldapply to the:complete analytical method.. ~_ - r:: ,,:. •, , ; r: _

Limiftest: A type of semi-quantitative screening method in which analyte(s)has a definedlevel of concern.:Also referred to as bjnary or`:pass/fail tests.

Linearity: The ability of a rriethod, within a certain range; #o provide, att,Jpstrumentai, ; ,. .response or.test result$ proportional to the quantity of analyke to be deternjined in the testsample. ; 
.

Matrlxi",All the constituents of the #~St sample v,+ith the ezeeptipn of.Yhe analyte.
~;Matrix Blank. ~A substance ghat closely mafChes the samples being, a~aly~ed with rega[d tomatrix compon~~ts. 'ldeal~y, the rnat~ix bl~r~k tives not corrtain the ariai~te(s) ofi interest bufis subjected to ail sample processing operations including a(I reagents used to analyze the.test sam~Sles. The matrix blank as us~c1 to determine the absence"gf:signiflc~nt intetfefencedue tD riatrix, reagents ana equipmeht used in tfie analysis. _~

,...

~,) Matrix Effect: An ̀influence of one qr more components from the sample matrix on the\ measurefner~t oftNe anaiy#e concentratign or amass. Matrix effec#s tray !fie pbsetved as ;increased ordecreased de#eetorresportses; compared with those p~oducetl by simple '-solvent solutions of the analyte. ~ :: ~ - <-

Matrix Source: Ttre o~igrn of a test matrix used in method validation. A sampi~ matriz'mayhaves variahility ~Ni is 1n ite cni lino . i'~iffarant fntiA'ma}riv cni arras ran'ha Ma~na~l ac'rtiffcrcn+

altogether ~oY ezampie; ̀if avariefy of fooii maf~jces with differing physical aitJ chemicalproperties are selected, the number of sourcesfor each}ood sample matr'uc may be bne ormore.

~viatrix'sp'rke: An aliquot of a sample prepared by adding a kni~wh amount of an~lyte(s) to aspecifie s amount of matrix. A matrix spike is subjected to'the entire ~nalyt gal procedure -toestablish if the me#hod is appropriate,for the analysis of a speck an~lyte(s). in a particularmatrix. Also'referrecl tb ~~" a Laboratory Fortified ~fetnx.

to ail sample processing operations including aq, reagents used to analyze the test sameRn aliquot of reagent water is bfteri used as a method bCank in the absence of ~ suitatil4analyte-freematrrxbiank. '`-

ies[ sample crux can oe aeuaoiy ~isunc~uisneo rrom zero. mug is oepsnae~c on sens~[~va~instrumeritai noise; blank va~iatiility;`sample matrix variability, and dilution factor.

42



Guideiine~ for

for th'~

,~ ~.
iicat Met„ods
n ~,~

Method development: ?He proce
ss of design, optimization and pr

eliminary ass"essmenE of

the performance"Char~ctefistics of
 amethod.

Method Validation: The process 
ofdeinonsiratiny orconfirming tfia

t a method is suitable`

for its intended purpose, Validation i
ncludes demonstrating performa

nce characteristics

such as accuracy, precision; speci
fleity, limit of detection, limit of,qua

ntitafibn, linearity;

range; ruggetlness antl robustnes
s;

Method Verificatiott: The proces
s of demonsttatirtg that a laborat

ory is capable of

replicating a validated method wit
h an acceptable leve(of performa

nce:..

Minimum Detectable Concentrat
ion (MDCy: in qualitative analys

is; an estimate ofittie-

minimum concentration of analyte
 that must be present in a sampl

e to ensure at a Specified

high probabilify (typically, 95% or 
greater} that the measured response 

wit(exceed the

detection thre~h'oltl, leading one t
o eorrectfy conclude that an anaf

yte is present in the

sample.

Precision: The closeness of agr
eement beCWeen intlependenk test 

results obtairted.untler

specified conditions. 71ie precisio
n is described by statistical method

s such as a standard

deviation ar confitlerlce limit of tes
t. results. See also Random Emd

r_ Precision can be

fuRheG classified as Repeafability,
 lntermetliafe Precision, and Repr

oduci6ilify,

Qualitative AnalysislD{lethod: 
Analysisimetf~od in which substan

ces are identified or:

classified on the basis of their ch
emical, biological or pfiysical pro

perties. The tesYresult is

eitherthe presence or absence 
of the analytejsj in question.

Quantitative Analysis/IV~etfiods
 A~afysis/mefhod in which the amou

nt or concentration Of

an arialyte'may 4e determined (
or e'_stimate~) end ekpres~ed as a ,nu

merical Value in_

appropriate, units with accep#able 
accuracy and precision. 
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forth FDAFVM, Prggram,.2;",a~E~i
standards provided by a standartls p̂ roduc ni g body such as the Nationai institute ofStandards and Technology {NISI).

Repeatab~~ity: ,Pre~~sion, 9btair~e~l un..d~r observation condigons wherean~lep~ndeM test,.resutt~:are ptitained with kh~ samemethod orb (d~ntica(test items in the same test facjtjty bytha same operatorusingthe same equipment within short intervals ofitime.
,,

Repressntative,pina~ytes ;An analyte:used tq assess prgbable analytical performanCe.vuithrespect#o other analyfes having similar physicaiand/or chemical characteristics. Acceptable

Nei~v~nieuwwo ~nreyte~... ~~cNic~e~laaUVe nlla~ylp~l Glp ypCU l~IV~Uy.YU~ nv~}"}9~yFF~4 ~.:~..analysis antl unknown screening procedures.

Representative Matnx:. Mafrix Used to assess proba4le analyt~Cal performance with ,respect tp ather matrices, or for matrix-matchied calibrakion, in the .analysis of broadly similarcommodities. For food matrices, sirpilarity is usually based pn the amount of water, fats,,protein, and carbohydrates. Sample pH, and salt content can also have a s gn.~cant effecton some analytes.

Reproducibility: Precision obtained under observation conditions where independ€nt testresults-are obtained with the same method on identical test items in different test facilitieswith different operators using different equipment.

Ruggedness/Robustness: A measure of the capacity of an analytical procedure to remainunaffected by small but deliberate variations in method parameters and provides anindication of its reliability during normal usage.

Screening Analysis/Method: An analysis/method intended to detect the presence ofanalvte in a sample at or abo+re some specked cancentr~tionlacS~on_orYa[aet_Ievell.-Screening methods typically attempt to use simplified methodology for decreased analysistime and increased sample throughput.

Selectivity: The extent to which a method can. determine particular analyte(s) in amixtures) or matrix(ces) without inferferenc~s from other components of similar behaviorSelectivity is generally preferred in analytical chemistry over the term Spec city.

Sensitivity:-The change in instrument response which corresponds to a change in the .measured quantity (e.g., analyte concentration). Sensitivity is cornmoniy defined'as thegradient of the response curve or slope of the calibration curve at a Ievel near the LOQ.

Specificity: in quantitative analysis, spec~city is the, ability of a method to measure analytein the presence of components which maybe expected to be present. The term Selectivity is .generally preferred over Specificity:

Spike Recovery: The fraction of analyte remaining at the poinYof final determination after itis added to,a specked amount of matrix and subjected to the entire analytical procedure.Spike Recovery. is typically expressed as a percentage. Spike recovery should be
calculated for the method as written. For example, if the. method prescribes. using
deuterafed interns(standards ormatrix-matched calibration standards, then the reportedanalyte recoveries should be calculated according to those procedures
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~ i APPENDIX 2 = ~xaSnples pf Acceptability Criteria for Certain Performance1 Charact~r~stics

Examples ofaccepfability cntena ar~,found in[references 7,9,10,td~antl 18 ~.No singly set,ofacceptability is going to be truly appiicabie to all methodology covered in the FVM program. ,However a good starting point far.many methods is ~nund in the Codex AtimentariusCommission, Procedural Manual, Twenty-second ed.; 201 [10]

A. Quantitative Mgtod gcceptab~lity Gnteria

Table A2.1. Method Criteria for Method Levels at (ncreasmg drders of Magnitude{reproduced in part from reference 10, Table 4, p. 72 and reference 7)

,.,~

ML uart 0.001 OTJ1 0,1 i w.' a,il0 °~ `,u`'IDO £z ,~~ ;~ ~ ~;~p~,.
m9tk9 ~9~~C4 mglkg mg/kg , m~lkg mg/kg 97kg `9~k9,,

'Alte~~atiue t ~ ~d` .~~ 'IDQ . ~q, ~ tQ FDA t r01% `~%ML unit ~ Peb „ p~ PP~ ̀~' t'k~P!~1 r ̀s r PPt~I ~ p.Pr~~, ~,~ t ., ~
Conce~tX~dttan
~~at~opflGlL~ 10'~ ~~(D'~~ a0' '1~'~~~~ 16~ ~''14'~ `~,~fl~ i~~ ; .

{~. ~x~~ ` :,-a~'~ # .~=3= ova ~c=z".- > ~ z
#i~, .f,'u.s a s

'~ ~t'>a~~`~ From From Frorri ~ From '' From From Frbm from'Minirr~um'4 .° 0:0006 -0:006 U.03 ' 0,52°> 6.6 ;; - 76 <0.83 :$.B;~ppl~cabCe, ~ to to to ' to to to to torange `~ - 0.0014 0.014 0.17 1.48 13.3 124 _ 1.2 31m Ik m Ik m /k m /k m /k m /k !k /k
~.

LOD (s m9~9Z 0.0002 0 002. 0.~1' _'. '0.1 - - 1 1A aDA--' 1 p99 . _.~:.,
;~, ,, .

LQQ{ mg/Ie= .0.0004 0.004 O.Q2 0.2 2 20 200 2000
< ~}

RSD~~ j 22% 22°!0 11°l0 8% 6% 4~ ~% , 2%

PRSDR 22% 22% 22% 16% 11%. 8% 6% 4%

''FiSQR 544% 5 44% 5 44% <_ 32% 5 22% <_ 16% <_ 12°/a <_ 8%

R2cUve ~0%- 60"/0- SO%- 80%- 80%- 90%- 95%— 97%-ry 1~0% 115°/a 110% 110% i10% 107% 105% 103%

ML is a method level and can be definetl for the anaiyte{s)tsampie matrices) combination as a.maximum level, minimum level, normative level or concentration range depending on the intended use ofthe method.

t
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maintained as constantas possible within a
 short period of time (e:g., relative standa

rd de~naGo~ ofT

replicates or best precision exhibited by a
 single latwratory). 'Typically, acceptable

 values for. RSD; are

between Y:.and 2 times the value shown (Ho
rRat~ = RSD, (found, %)! RSD~ (calculat

ed, °~)}. For

coricenhation retios > 10-7 Horwiti theory i
s ap~lietl: For concentration ratios < i

0'Z, Thompson theory is

~appfietl. 
t _ ~ ~" ~ ~ ~;

"The PRSDR or Predicted Relative Reproducibility5tan
dard Deviation is basetl on the Hornr

itzffhompson

equation. For concentration ratios'< 10"~,
 Thompson t{ieory i$ applied.

'~ The RSDR or Reproducibility Precisi
on refers to the degree of agreement o

f results when operating

conditions are as different as possible (e.
 g., same test sart~ples in different laborar

ories) anii should be

calculated from the Horvitz/Thompson eq
uation When the HorvviWThompson 

equation is not applicable

(for an analytical purpose or according to
 a regulation) or when "converting" metho

ds info criteria fhen it

should be Eased on the R5D ft from an appr
opriate method performance study.

 The ratio between the

found and'predicted value'sh'ouldtie 52.
 (HoYRatR = RSDR J PRSDR <_ 2) ' ̀ `' '

B. Qualitative Method Acceptability 
Criteria

t. r

There are significantly fewerexample
5 ofaeceptabiiify criteria for qualita

tive methods

available. AOAG is using a ~elativ
ely'new Probability of Detection (POD

) model as a way to

characterize the performance of qualita
tive methods [9].

As discussed above, limit test screen
ing methods, in genera(, should mi

nimize false,.,

negatives particularly at the level of co~
cem or ~epo[ting level. The occurre

nce of false;

positives is less critical since presu
mgtive positives are fuitFier analyzetl

 by quarttitativ~ or

confirmatory methods, However, fals
e positive Bates should t}picaily be l

ess than 10-15°/a in

order to avoid unnecessary Confirm
atory testing (14, 18}. 

~' .

Table A2.2. General, (Method Crite
ria for Limit 7ests(Screening Meth

ods

`False Negative Rate 
< 5% at the level of concern' -

False Positive Rafe 
510-15%
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APPENtDiX 3 -Examples of;Validation Plans

A: Extension fo other matrices with the same analyte(s) at Level One Validation

Z. This. plan utilizes two different sources of matrix In cases where a r~p~esenl~hve matrixis being _used tp characterize a whole f~mrly Hof commotlrtres, if ~s recromr»en`d~d #ha#additions% different commodities from thaf family are used as sources . Note ffiat 3his plan .is for emergency usg oniq : ,the new matnx ,(or matnces) cannot be o~aa(ly included in thescope ofthe method Untii at the minimum a Level Two Validation is performed.

Table A3.1.. Pfan for Matrix Extgnsion (Level One Validat~an, Example)

Notes: ,,
i. Test portion matrices listed as Matrix Y represent 2 different co~pmerciai brands.~~ ii. Fort cation /eels: f9rt~cation will be at thelevel of concern or action.level (~ as sfatatl inthe method and at levels corresponding to;ll22C and 2X.iii. Fortification of each; tnatdx can be done on the same day. i , ". ':iv; _Other fortiflc~ti tabs meeting ~eguir€.~Pnts-~psc~e~ ira ~'ab~e~ i~ay be used.

,. ,
B. Extension to similar analytes in the same matrix of Level Two Validation

A validated method can be'extended to other potential an~lyte(s) belonging to the samechemical group. Fs~ example, a #o~n method fan be. exte,~jtl~d to other toxins.. An eXa~pleof the composition of a set of validation studies for method ~xtensipn is shown in thefollowing table for yew analytes Y aod'Z in canned corn frottt 3 different sources Where:themethod, is validated originally for analyte A iq qp~{~. _ -

Table A3.2. Rian for Extension to Slmiler Analytes (~evei Two .Validation, Example)

Matrix AnalyteY Anafyte~
fortification levels fortification levels

Day 1 Corn 1,2,3 0, 1/2X, X, 2X 0, 112X, X, 2X

Day 2 ,Corn 1,2,3 0, 1/2X, X, 2X 0, 1/2X, X, 2X

Anatyte Z Analyte Z gnalyte Z
Matrix Samples Foitrfi~ii ' ~brtifietl ForE~etl1 & 2 Samples Samples Samples

3&4` 5&6 7&8
pay ~ Matriz Y 

Blank '/ilC spike X Spike 2X Spike(Source 1) Level kevel Level
pay ~ Matriz~ 

Blank '/~ Spike X Spike 2X Spike(Source 2) Level. Level Level



iii. Each analyte will be analyzed
 in blank matrix and at 1/2X,. X an

d 2X fortrfrcation levels.

iv. Simultaneous ena(ysis of the ana/
ytes can be un'tlerfakert.rf warr

anted.

v. Ofherforfi~cation'plans meatfng 
reguireriienfs specified in 7a61e 1 m

ay be used.

C. Validation at Level Two for
 single matrix and single ana

l}~e

This plan utilizes 3 different comm
ercial brands of one matrix. Tfi

e single mafrix is being

validated for e Single ahalyte.

Table A3.3. Plan for Single Mat
rix and Single Analyie Level

 Two Validation (Example}

Matrix 1 Matrix 1 " 'Matrix 1"

Source 1 Source 2 Source 3

Day 1 
Blank Fortified (X) Blahk

Fortified (X) FbRified (2X) Fortified (t/27C)

Forfifi~d (2X) Blank `Blank ~ ;

Day 2- Fortified (1/2X} Fortified (T/2X} > Fortified (ZXj 
~~

Day 3 
Fort'rfied (V2X) Forfiffed (2Xj ~ Fadif«tl (~)

Fortified (X~ y _ _Blank ., Fort~dtl (Xj .. ,.,-

~aY 4 
Fortified (2X) Fortified (X) Fdrtified (2X},

Blank Fortified (112X) Fortified (7/2X).

}

Notes:
i Sample matrix, represents one 

rrmafrix from 3 different sourced o
f matrix. .

ii Fartifrcatioh levels: ̀fortification w
ill be'a€tile level of concern or

aetion bevel (X1 as sfial~d' n the
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~\j APPENDIX 4 —Selection ofF~eprese'ntat~ve M~~nces ̀; ~ ~ " +'t(

Two tools that can aid in selection of representative matrices-atid CF2Ms when designing avalidation protocol-for a method intended Yo fiave appligability to a broad scope of productsare shown below.: Food composition varies greatly making the validation of methods 'intended. fof a wide vanety"of foods a:difficult balance between available resources andsu~cienE validation with "a v2ri~ty of food types;

A: Commodity g"roup3 and, tepresent~'fivecommodities ":

Tabis A4.1. Vegetable and Fruit, Cgreals ar~d Food of:Ammal Origin (reproduced inpart from reference 14)

~~ 
.

Commodity ̀  Typical sommodtty ::r f k . " r ̀  t :'" ' :r
groups', =:categorigs, TYP!calrepresen7atnr~~gmRwd~~es ~ ~°

~~-1.-High water ppmefriiit ~ Apples .pears ,content .. ,;
stone fruit ;;Apricots, cherri~s,YpeaChes
Other fruit 'Bananas

A}NurnS Onions, leeks
Fruiting ',,-, 

Tomatoes, peppers, cucumber, melonve etables/cucurbits
Brassica vegetables Gaul"rflower, Bnassels sprouts, cabbage,btoccoii
LeafyYe~~Eabtes - 

Lettuce, spinach,~asiland #resh fi~rbs
Stem and stalk 

Celery asparagusve etabies '
Forag~/fod~r~rgps, r Flesh-alfalfa,foddervetch, frEshsugatbeets

Flesh ~~guipe Fresh peas with potls peas, mange tout; broad
ve etables beans, runner beans, stench beans

Leaves roof'~n~ ' . 
`Sugar beet and fodder beet topstuber.~te et blas .

Fr~s~h Fund ChampigrjQns, c~gteCelles
l~Qpt end,#ub~r '. Sugar beet and fodderbeet ropts, carrots, potatoes,

ve etablesorfeed -sweet otatoes
2. High acid. CiFrus fruit Lemons, mandarins tangerine's, orangescontent and high 

Small frutt 2ntl Strawberry, blueberry, raspberry, black currant, retlwater content 
beCries . .: currant, white cprraff; ra es
Other Kiw'rfruit,.pineapple, rhubarb,
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Table A4.1. Ve etabie and Fr[ii~.s, Ce
reals aril Fbpd of q~imal 0ri in 

continuetl :'

Commodity Typical cgrrlmo`diry , Typical representativ0 commodit
ies

3. High su~ara~d Honey, tlried fruit `Honey, raisins, dried'apricdts; drledplums, fruit jams -

Iow water' content
4a. High oi{.- free nuts Walnuts, h~zejnut~s

content and very Oilseed gape, surifbwer,,Cott
on-seed, soybeans,

low wafer content Oil seetls ~eanuts, sesame, etc..

Pastes of tree nuts Peanut butter, tahini hazelnut passe

and oil seeds
Oils from tree nuts,
'oil seeds arYd oily OIiVe tlil; rapeseed o11 sunflower bil, p

umpkin seed oil

fruits

4b. High oil
content and Oily fruits and p~ives, avocados antl pastes thereof

intermediate products

water content
5. High starch Dry legurrte Field bean, dried broad 4earr, dried hari

cot bean

and/orpr"otein ve etablesf ulses ellow, white/ha ,brown ;s eckletl), IenGis

content and bw 
Wheat, rye, bailey and oat grain; maize,

tice, whole

Cereal graih and
water and fat.. 

meal bread, white bread, ctacke~s, breakfa
st cereals,

content 
products thereof asta . ,:

6. "Difficult or 
Hops, cocoa beans and protlucts thereof

, Coffee, tea,

unique _ 
spices

commodities" ` 
?.. ,

Red muscle Beef, pork lamb, game, hdrse

White muscle Chicken duck, turKey,

7: Meat (muscle) O~~J: LNer kidp@y

and Sgafood
Fish. Cod, haddock, sa4mon, trout

~~ CfusiaCearts 
Sfirimp sc8lbpycfab

M~Ik ~? Cow, goat artd buffalo milk

8. Milk and milk
products 

Cheese Cow andgoatcheese

'Da~ry~rgducts 
YogurC Greai`F?

9. Eggs ,Eggs,`. Chicken, duck- quail and'goose eggs

i;Fat frorrm rrieat 
Kidney fat; late!

10. Fat from food, Milk fat- 
Bdtter.

of animal origin 
_ ,

Fish oil Cod liv,`er oil„

~" .~
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~~ B. AQAC Food Matrix Triangle
t~' '`,

~ The AOAC Food Matrix Triangle (Figure A4.1) can be used to categorize foods and food
i

matrix reference materials into nine sectors based. on relative fat, protein and carbohydratecontent [9, 19, 20]. This tool can be useful in the validation of methods intended for a widevariety of food matrices and to help in categorizing similar-food matrices for methodsintended for-more limited applicability,

Figure A4.1. Foods Partitioned into Sectors Based on Their Protein, Fat, andCarbohydrate Content

i00%Fat

it
67%Fat 67%Fat
33%Garbs 33%Protein

3

2 4
3340 Fat 33%Fat
67% Caibs 67%Protein

6 8
5 7 9

10096 67%Garbs 33%Garbs -100%
y Garbs 33%Protein 67%Protein Protein
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