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1. 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 these 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.g., Administrative Law J udges
(ALJ}, Deputy Attorneys General (DAG), Bureau licensees and their legal counsel, and other
interested parties), and may be revised from time to time, and distributed to interested parties upon
request.

The Bureau requests that the suggested disciplinary orders contained in these guidelines be levied

consistently and appropriately, based on the nature and seriousness of the violation(s) confirmed in

an administrative action. The Bureau recognizes that mitigating or aggravating circumstances, in

addition to other factors, may necessitate departure from these recommended orders and terms of

probation. If there are any deviations from the guidelines, the Bureau requests that the ALJ hearing

the matter include an explanation in the Proposed Decision so that the cireumstances 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 registrant or licensee for
fatlure 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

In determining whether revocation, suspension, probation, fine, or a combination is to be imposed in
a given case, factors such as the following should be considered:

Nature and severity of the act(s), offenses, or crime(s) under consideration.

Actual or potential harm to the public.

Actual or potential harm to any patient.

Prior disciplinary record.

Number and/or variety of current violations.

Mitigating evidence. .

Rehabilitation evidence, including but not limited to, a statement of rehabilitation

containing any evidence that demonstrates fitness for licensure, or a certificate of

rehabilitation under Penal Code section 4852.01, _

8. In case of a criminal conviction, compliance with conditions of sentence and/or court-
~ ordered probation. '

9.~ Overall criminal record. N

10.  Time passed since the act(s) or offense(s) occurred.

1l If applicable, evidence of expungement proceedings pursuant to Penal Code Section

1203 4. : :

A Tl o
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HI. 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 filing an accusation. the Bureau or Office of the Attorney General are not
limited to the violations listed herein They may also cite any and all 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 suggests 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)

Penal Code: (PC)

California Code of Reoulatlons Dlsmplmary Order Gmdelmes 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:

-e -violations which are potentially harmful

Violations of the following codes are representative of this category:

Violation Description - Authority
Failure to Surrender License B&P § 119 (d)
: ' _ CCR § 5022
Failure to Notify the Bureau of Changes CCR § 5023
Unauthorized Modification of Licensed Premises | B&P § 26035(c)
CCR § 5027
Prohibited Commercial Cannabis Activity CCR § 5032(b)
Between Medicinal and Adult-Use Licensees
Unauthorized Storage of Inventory . CCR § 5033
Failure to Maintain Records - B&P § 26160
CCR §§ 5037(a), 5310, 5426, 5505-
2506
Alowing the Unauthorized Use of the Track and | CCR §§ 5048-5030 and 5052
Trace System and Failing to Maintain Track and '
Trace System Requirements :
-{_Failure to Properly Display and Post License CCR § 5039

Bureau of Cannabis Control Disciplinary Guidelines Page 5 of 13



Failure to Comply with Advertising and
1 Marketing Reguirements

B&P §§ 26151- 26152
CCR §§ 5040-5041

Failure to Ensure Restricted Access to Limited-
Access and Other Restricted Areas

B&P § 26070
CCR §§ 5042 and 5401

Failure to Comply with Security Requirements

CCR §§ 5043-5047 and 5403(b)(1)-
(2)

| Failure to Comply with Proper Cannabis
Destruction and Waste Management

CCR §§ 5054-5055 and 5410(e)

Unauthorized Storage of Cannabis Goods and
Storage-only Services

CCR §§ 5033 and 5300-5302

Failure to Comply thb Packaging and Labeling B&P § 26070
| Requirements CCR §§ 5303 and 5412
Failure to Comply with Insurance Reqmrements CCR § 5308

Failure to Comply with Inventory Documentation
and Reconciliation Requirements

CCR §§ 5051, 5309 and 5423-5424

B&P § 26070

Faiiure to Comply with Transportation

Requirements of Cannabis Goods CCR §§ 3311-5312
-Failure to Comply with Transport Personnel CCR § 5313

Requirements : : :

Unauthorized Use of Distributor Transport Only CCR § 3315

License

Failure to Comply with Shipping Manifest
Requirements

B&P §§ 26067 and 26070
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 of Pesticide on Live Plants CCR § 5408(c)
Unauthorized Furnishing of Free Cannabis Goods | CCR § 5411
Failure to Comply with E*{:t Packaging B&P § 26070.1 .
Requirements CCR § 3413

Failure to Comply with Delivery Requlrements

CCR §§ 5415-5418 and 5421

Failure to Provide Delivery Request Receipts

B&P § 26090

. CCR § 5420
Unauthorized Receipt of Inventory Shipment CCR § 5422
Failure to Record Sales to Customer CCR § 5425

Failure to Comply with Requirements for
Temporary Cannabis FEvent License

CCR § 5600 et seq.

Non—Permttted Use of License

B&P § 119(b)-(f)

Failure to Comply with Local Ordinance
Regulating Commercial Cannabis Activity

B&P § 26030(H)

Failure to Comply with Operating Procedures

B&P § 26030()

Sale of Alcohol or Tobacco Products

B&P § 26054(2)

Failure to Record Commercial Cannabis Activity | B&P § 26161
on Sales Invoice or Receipt
Failure to Exercise Care for Safety of Self or PC § 647(1)

- Others Due to Being Under the Influence of an
Intoxicating Substance
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California Code of Regulations Disciplinary Order Guidelines - Tier 2

Minimum: revocation stayed, 15 to 30-day suspension, a fine {as determined by the “Fine Formulfa®.
below), or a combination of a suspension and fine.

Maximum: revocation
Tier 2 discipline is recommended for:
e Violations with a serious potential for harm

« Violations which involve greater risk and disregard of public safety

Violations of the foilowmo codes are representatave of this category:

Violation Descr:ptmn Authority
Exceedmv License Privileges for Commerc&al B&P §§ 26050 and 26053
Cannabis Activity L '
Unauthorized Use and Operaﬂon of Designated CCR § 5025
Premises ,
Subletting of Premises CCR § 5028

Failure to Comply with Track and Trace Reporting and
System Reconciliation Requirements

CCR §§ 5049-3051

Failure to Comply with Video Surveillance System CCR § 5044
Requirements
Failure to Comply with Security Personnel CCR § 5045

Requirements

Failure to Verify Age of Customers and Unauthorized

B&P § 26140

Access to Retail Areas I CCR §§ 5400 and 5402
| Failure to Comply with Employee Age Restrictions B&P § 26140
CCR § 5031

Sale or Furnish of Aduli-use Cannabis Goods to
Minors

B&P §§ 26030(g) and 26140
CCR § 5404

Consumption of Cannabis Goods by a Minor on B&P § 26200

Licensed Premises

Failure 10 Properly Display Cannabis Goods CCR § 5405
Unauthorized Sale of Non- Cannabls Goods on CCR § 5407

Premises _ _
Exceeding Daily Limits of Cannabis Goods Sales CCR § 5409
Unauthorized Return of Cannabis Goods CCR §§ 5053 and 5410
Consumption of Cannabis Goods During Delivery CCR § 5419

Failure to Ensure Laboratory Testing Arrangements
and Quality Assurance

CCR §§ 5304-5307 .

Failure to Comply with Microbusiness'Operations
Requirements

CCR § 5500

Failure to Comply with Laboratory Testmg
Reguirements .

CCR § 5700 et seq.

False or Misleading Declaration of Correction in a "CCR § 5801
Notice to Comply
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
Altered
Misdemeanor Offenses by Licensees B&P § 125
Discipline by Another Agency i B&P§ 141
Failure to Provide Safe Conditions for Inspection B&P §§ 26030(1)

California Code of Regulations Disciplinary Order Guidelines - Tier 3 _

Minimum: revocation stayed, 45-day suspension, a fine (as determined by the “Fine Formula”
below), or a combination of a suspension and fine.

Maximum: revocation

Tier 3 discipline is recommended for:

¢ . Knowing or willfully violating laws or regulations pertaining to commercial cannabis activity
¢ Fraudulent acts relating to the licensee's commercial cannabis business

Violations of the following codes are representative of this category:

Violation Description Authority
Failure to Notify the Bureau of a Change in Ownership | CCR § 5023 and 5024
Obtaining a License for Premises in Restricted B&P § 26054
Location ' o CCR § 5026

+ Conducting Commercial Cannabis Activity with Non- | CCR § 5032(a)

Licensees ' ‘ , '
Failure to Notify the Bureau of Criminal Acts, Civil CCR § 5035
Judgments, and Revocation of a Local License, or
Other Authorization after Licensure . ~
Failure to Notify the Bureau of Significant B&P § 26070 (k)
Discrepancy, Theft, Loss, and Crimina Activity CCR § 5036

Restricting or Hindering the Examination of Books and
Records

B&P §§ 26160-26161
CCR § 5037(b)(c)

Obstruction of Inspections. Investigations, or Audits

CCR § 5800

Delivery or Transport of Cannabis Goods Qutside of
California or to a Publicly Owned or Leased Location

B&P § 26080
CCR § 5416(b)c)

Failure to Correct Any Objectionable Conditions on
Premises ‘

CCR § 5808(2)(b)

Illegal Sale of Dangerous Drugs, or Other Controlled
Substances

CCR § 5808(d)

Failure to Pay Fine

B&P § 125.9(6)(3)

Engage in Conduct that is Grounds for Denial of B&P § 480(a)
Licensure ' _ -
False Statement in Application B&P § 480(d)
Securing License by Fraud, Deceit, or B&P § 498

Misrepresentation.
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Fine Formula

In instances where the Bureau allows a fine to be paid, the following method will be used to calculate
the fine. - '

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 = Potentjal Fine
Amount .

The books and records of the licensee shall be kept in such a manner that the average daily sale
amount and’or the foss of profits from commercial cannabis activity that the licensee would have
suffered from a suspension can be determined with reasonable accuracy therefrom. and such baoks.
_ records, and information shall be accessible to the Bureau to make an accurate and complete

- determination of any fine amount. '

- Minimum aad Maximum Fine Amounts

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

License Type Operations Minimum Fine to-Maximum
(SMillion Max. Per License) Fine
Testing Laboratory Up to 50 Million $1.000 to $40,000
: ' Greater than 50 million to 500 $2,000 to $90,000
M o T
Greater than 500 Million $4,000 0 $180.,000
Distributor Up 10 2 million $1,000 to $2.400
Greater than 2 million to 8 $2,000 to $10,000
million
Greater than 8 million to 80 $4.000 to $72,000
mitlion L
Greater than 80 million 58,000 10 $250,000
Distributor Transport Only Up to 2 million $1,000 to $2,400
Self-Distribution ,
Greater than 2 millionto 8 $2.000 to $4,000
. million
Distributor Transport Only Up to 2 million $1,000 to $2,300
Greater than 2 miltion to 8 $2.000 to $5,000
million '
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Retailer Up to .5 million "$1,000 10 $8.000
Greater than .5 million to 1.5 $2.000 to $24,000

million
Greater than 1.5 millionto 4.3 |- $4.000 to §72,000

million
Greater than 4.5 million $8.000 to $144,000
“Microbusiness - Upto Smillion 51,000 t0 $10,000
Greater than .5 millionto 1.5 $2,000 to $30,000

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

million

Gireater than 4.5 million $8.000 to $240.000

¢ years” probation.

IV. STANDARD CONDITIONS OF PROBATION
The protection of the public is the highest priority of the Bureau. 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 oppertunity to demonstrate rehabilitation. The following

conditions of probation provide for consumer protection and establish a mechanism te monitor the
rehabilitation progress of'a probatloner Genera[ly, the Bureau recommends a minimum of three (3)

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

1. OBEYLAWS

Respondent shall obey all state and local laws. A full and detaiied account of any and all
violations of law shall be reported by the respondent to the Bureau in writing within seventy-
two (72) hours of occurrence. To permit monitoring of compliance with this condition,
respondent shall submit completed fingerprint forms and fingerprint fees within 45 days of
the effective date of the decision, unless previously submitted as part of the hcensure
application process.

CRIMINAL 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/ot petition to revoke
probataon
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SUBMIT WRITTEN REPORTS

Respondent, during the period of probation, 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 respondent’s compliance with all the
conditions of the Bureau’s Probation Program. Respondent shall immediately execute all
release of information forms as may be requ1red by the Bureau or its representatives.

REPORT IN PERSON

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

COMPLY WITH CONDITIONS OF PROBATION

Respondent shall fully comply with the conditions of probation established by the Bureau and
cooperate with representatives of the Bureau in its monitoring and investigation of the
~respondent’s compliance with the Bureau’s Probation Program. Respondent shall inform the
Bureau in writing within no more than 135 days of any address change. Upon successful
completion of probat:on respondent’s license shali be fully restored

POSTING OF SIGN

During the period of suspension, Respondent shall prominently post a sign or signs, provided
by the Bureau, indicating the beginning and ending dates of the suspension and indicating the
~reason for the suspension. The sign or signs shall be conspicuously displayed in‘a focation or
locations open to and frequented by customers. The location(s) of the sigri(s) 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.

. MAINTAIN VALID LICENSE

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

7. COST RECOVERY

Respondent shall pay to the Bureau costs associated with its investigation and enforcement
pursuant to Business and Professions Code Section 26031 in the amount of § .
Respondent shall be permitted to pay these costs in a payment plan approved by the Bureau,
with payments to be completed no fater than three months prior to the end of the probation

o term.
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1f 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 original conditions of probation will apply.

8. LICENSE SURRENDER

During 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 respondent’s 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 further hearing. Upon formal acceptance of the tendered
license, respondent will no fonger be subject to the conditions of probation. Surrender of
respondent’s license shall be considered a disciplinary action and shall become a part of
-respondent s license history w1th 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 opportunity to be heard, may set aside the stay order and impose the

stayed discipline (revocation/suspension) of the respondent’s license. If during the period of

probation, an accusation or petition to revoke probation is filed against respondent’s license,

or the Bureau has served the respondent a notice of intent to set aside the stay, the Bureau

shall have continuing jUFISdlCEIOi’l and the probationary period shall automatically be
“extended and shall not expire unt;l ﬁnai resolution of the matter.

VI. INTRODUCTORY LANGUAGE AND OPTIONAL TERMS AND
CONDITIONS OF PROBATION

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. Optlonal terms and conditions may be mcluded in orders of
probation based upon viclations.
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INTRODUCTORY LANGUAGE FOR ALL ORDERS

IT IS HEREBY ORDERED that License Number issued to Respondent____ is
[revoked/suspended/fined] [for/in the amount of] [days/amount], [however; the revocation is stayed]
- and respondent is placed on probation for years on the following conditions.

SEVERABILITY 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 extent, the remainder of this Order, and al] other applications thereof, shall
not be atfected. Each condition of this Order shall separately be valid and enforceable to the fullest
extent permitted by law.. : - ' ' -
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Purpose :

The Foods and Veteﬁnar_y-Medicine (FVM) 'Ent.er;'iriésé_\n'fiihiri_-t'ﬁe. U.S. 'Foo'd & Drug

~ Administration is responsible for ensuring the safety.of the nation 's food and feed
- supply. FDA accomplishes this through education; inspection; data collection;

- standards sefting; prompt investigation of outbreaks; and; enforcement actions
.- when appropriate. The effectiveness of the FVM Enterprise is highly dependent on
- the quality and performance of the laboratory iethods used within the FDA. To

.. ensure that all laboratory methods meet the highest analytical standards possible
- for their intended purpose, the FDA Office of Foods and Veterinary Medicine
(OFVM) through the Science and Research Steering Commitiee (SRSC) has
. established these criteria by which all FVM microbiological methods shallbe
‘evaluated and validated.” = =~ LT L ST

 These criteria apply to all FDA Iaboratories that develop and participate in the

“validation of analytical food and feed methods for Agency-wide implementation in a

regulatory capacity. This includes all research laboratories, and ORA labs where
analytical methods may be developed or expanded for potential regulatory use. At

the time of final approval by the OFVM and the SRSC, this document will -

" method validation criteria for microblal analyles. In s
~ forward-looking document; the requirements described t

and feed-related
guidance is a
only apply to
cations have been
d, itcanbe .
verification process,

supersede all other intra-agency documents pertaining to food-
' | bial analytes. In additio

eveloped methods and those for which significant m

inistrative Authority and Responsibilities

All criteria estabiished in this document for analytical method validation have been
adopted and approved by the OFVM and the SRSC. As stated in the Methods

. Development, Validation and Implementation Program SOP (APPENDIX 3), The

1.4

collabo

 Method Validation Subcommitiee (MVS) will have oversight responsibility for all

/6 validation studies (See Section 2.22.3). .

“The Method Validation Subcommittee
Under the authority of the SRSC; a Microbiology Methods Validation

- Subcommitiee (MMVS) will oversee all microbiology method validation -céﬁcarns. '
- The MMVS Is governed by the organizational structure, roles and responsibllities

as detailed in its charter (See APPENDIX 2). Briefly, the MMVS will oversee and
coordinate - in collaboration with the originating laboratory - ali collaborative
laboratory validation studies (planning and implementation) for microbiological
methods developed within the FDA FVM Enterprise to support regulatory analytical

‘needs. This includes the evaluation of Single Laboratory Validation.(SLV) results

and the evaluation of any subsequent collaborative validation study plan. Unless
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oiheﬁiiéé stated, mostcorrespondence betwéeﬁfhé mé'tho'd. da\iéldpér(é):and the
MMVS wifl be by email using the following address: LT
Microbioiogy.MVS@fda.hhs.gov. _

_ General Re‘s‘pbnsibili_ty of the Originating Laboratofy' -
It is the responsibility of the originating (developing) laboratory to ensure proper
- adherence to all criteria described in the document. The originating laboratory must

work in close consultation with the MMVS and/or its designated Technical Advisory
Group (TAG) throughout the collaborative laboratory validation process. It wili be
the responsibility of the originating laboratory to include their respective QA/QC
manager in all aspects of the validation process and to ensure proper adherence {0
all criteria described in this document. S S

Method Validation Definition B

Method validation is a process by which a laboratory confirms by examination, and-
provides objective evidence, that the particular requirements for specific uses are
fulfilled. It serves to demonstrate that the method can detect and-identify an
analyte or analytes: =~ Ve R i

"~ « In one or more matrices to be analyzed.

- Inone or more instruments or platforms. D

« 'With a demonstrated sensitivity, specificity, accuracy, trueness, reproducibility,
ruggedness and precision to ensure that results are meaningful and appropriate
to make a decision. SRR ' ' o .

.« Reliably for its intended purpose. Intended purpose categories include, but may

1.7

Applicability

not be limited to emergency/contingency operations; rapid screening and high
throughput testing; and confirmatory analyses. . R

« After the method developer has conducted experiments to determine or verify.a
number of specific performance characteristics that serve to define and/or
quantify method performance. :

This document establishes evaluation criteria for methods to detect, identify, and
quantify all microbial analytes that may now be, or have the potentiaftobe
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 product of these organisms. If not specifically identified, all information

~ contained in the accompanying tables should be extrapolated to the microbial

analyte of interest. Such applicable areas of methods development and evaluation
include, but are not limited fo, the following: - .

. Qualitativé assays i.e. detection aésays.

= Quantifiable assays i.e. real-time PCR

- Analyte-specific - - -
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o Bacteuolog:cal eg
..Salmonella. spp e
_* Pathogemc Eschenchaa coh
© . = Lisferia monocﬁogenes
= Shigelia spp.
= Vibriospp.
' - Campyiobacter spp. ' '
o Microbtal toxins: (exc!udmg manne b:ofoxms See Chem:st:y method
“validation gwdelines) o : A
o Vral pathogens eg
¥ . Hepatitis A virus
e Norovirus
: Enterowrus TSP
o Parasitlc protozoan pathogens e g
: Cryplosporidium . o
~Cyclospora oayetanens:s ;_' D
8 Indlcator organisms. . e
Bioengineered analytes, eg
o Genetical!y—modlfied foods (GMOs)
Appiucatlons .
2o Pres and selectwe ennchment Frif
0 - Microbial analyte recovery-and concentraﬂon
T T Screemng, hlgh-thmughput, conﬂ'matmn
. Procedures P B
g Phenotyplc,eg _ S ST
S Biochemical charactenzahon for adentaﬁcatlon
- Antibiotic resistance traits for identification
Anhgemc charactertzation for |&entrﬂcatson SEPS
SO X Genetlc eg. e e
- Nucle;c acld molaﬁenlconcentratlonfpunf’ cation B
= Polymerase Chain Reaction e e
"= Conventional -
Real-tlme : RS P il
o m Sequencmg,eg e
+  Whole genome _ _
" Selective sequencing R '
“Single nucleotide polymorphlsm (SNP) analys;s :

o Stram-typmg appllcatnons
. Immunoioglcal :

o Antibody capture

o ELISA

o Flow cytometay

1.8 Requlrements
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2.0

2.1

Method validation shall be required for:
-« Submission of a new or alternate method,

A

Guidelines for the Validation of Analytical M_ethods for the Detection of

- Major modifications to an existing, validated method (See Section 5.0).

CRITERIA AND GUIDANCE FOR THE v_AleATIGN OF FDA-
DEVELOPED METHODS | o |

This section provides validation criteria and guidaﬁéé for all FVM-developed or any
existing validated method(s) that has been significantly modified (See Section 5.0).

Vafidation Definitions

2.1.1 The Reference Method | "

The reference method is defined as that method by which the performance of an
aternate method is measured or evaluated. Validation studies must include
comparison to a recognized reference method to demonstrate equivaience or
increased performance, the significance of which must be determined statistically.
For bacterial analytes, reference methods are generally culture-based and resultin
a pure isolate. The FDA Bacteriological Analytical Manual (BAM), the USDA
Microbiology Laboratory Guidebook (MLG) and SO culture methods contain
recognized reference culture methods. FDA BAM reference methods take
precedence over all other reference methods unless otherwise determined by the
MMVS. it is recognized that this requirement may either not be practical or
possible in all instances. In such cases; consultation between the originating
laboratory and the MMVS will be necessary to define the most appropriate
reference method. All new methods must be validated against an agreed-upon
reference method if existing. . . - ST '

24.2 The Alternate Method

The afternate method refers to the newly .dev‘relopéd.or modified method that is to
be evaluated against the performance of a recognized reference method by a
defined validation process. : . . : :

2.1.3 The Originating Laboratory

The originating laboratory refers to the Iaboratbry that developed the method and
has completed the SLV requirements. .

NOTE: An “originating laboratory” can'be'more'than a single laboratory when 2 or

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 collaborating {aboratory refers to the laboratory (or Iabbrétofies) other than the

* originating laboratory involved in muiti-laboratory method validation studies.
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Guidalines for the Validation of Analytical Methods for the Detection of

FVM Enterprise, method validation exercises confirm by examination

2,2 The Method Validation Process = .
- Within the FVM Enterprise, method validation exel . _
~ . (and the provision of objective evidence) that the particular requirements for a
- method have been fulfilled. All methods used by the FDA in support of its
. fegulatory and compliance roles muist be validated according to the guidelines
 established by the FVM Enterprise. Three levels of scrutiny are defined below and
- senve to demonstrate that the method can detect, identify and, where applicable,
~'quantify an analyte or analytes to a defined standard of perfformance. The =
hierarchy of criteria within the validation process aiso provides general

characteristics on the method's utity and insights for its intended use.

oo oo This level has the lowest level of validation. Al the work will have been done
- byone ormore labs. Sensitivity and specificity (inclusivity and exclusivity)
.- ~has.been tested, but only included & limited: number of strains. The MMVS,
~++ Agency subject matter experts (SMEs) and the originating laboratory may
- ldentify additional criteria for evaluation. Once the crisis has past and it has
<been determined that there is a need for further va lidation, procedures -

 outined in this document must be followed.

- 'Intended Use: Emergency needs. These are methods developed or
. modified for the detection of an analyte, or a matrix not previously
. _recognized or identified as a threat to food safety or public health.
. Performance of the method at this level will determi
~ further validation is-useful or warranted:

‘NOTE: Under emergency situations where the rapid development and
. deployment of a method is needed to immediately address an outbreak
- evenl, Level 1- Emergency Use criteria should be followed as closely as the

2.2.2 Method Validation Levels (for Non-Emergency Use Methods)
2,221 Single-laboratory Validation (Level Two - Parta)
" The originating fab has done & more comprehensive initial study with
~ - defined inclusivity/exclusivity levels as shown in Tables 1 |
- ' comparison has been done to an existing reference method. Results of the
5LV has been evaluated and approved by the MMVS. This is the first step

_in the validation process for methods designed for routine regulatory

s 1. If available, a

 Intended Use: Methods validated o this fevelof soriiny can be used
~Immediately for emergencies. Slightly higher false-positive rates may be
acceptable as all samples analyzed will lve__q{firg_:_f_:gi_l_iﬁ;[jiq_tq;y*}esﬁng.

10
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2.2.2.2 Independent Laboratory Vahdation (Level TWo 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 level of scrutiny and the approval of the
MMVS are prerequasne steps pnor to any collaboratwe vaiidatlon study.

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

2223 - Collaborative Validation Study {(Leve! Two — Part ¢}

- 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 performance characteristics obtained
for that method of analysis (W. Horwitz, IlUPAC, 1987), Itis designed to

 measure inter-laboratory reproducibility, so that it can be determined if the
method can be successfully performed by laboratories other than the.
. originating laboratory. For methods havmg more than one sample
* - preparation or enrichment scheme, it is necessary to test one mairix per
sample preparatlon or ennchmeni scheme.

The criteria defined for this level of scrutiny (to be'performed by the
originating and coliaborating labs) are closely aligned with other recognized
* and established validation criteria for collaborative studies e.g. AOAC, ISO.
~ This includes criteria for mclusmtylexclusmty analyte contamination levels,
competitor strains, aging, and a comparison {o an existing, recognized
reference method when avaalabie

Intended Use: All methods validated to this level of scrufiny are acceptable
for use in any and all regulatory circumstances e.g. confirmatory analyses,
‘regulatory sampling, outbreak mvestugatmns and surveillance and

campliance suppozt

2.3 Va!udat:on Crsterla . '
Tables 1, 2, 3 and 4 contain the genera! cnterla that must be met in order to
successfully achieve a defined level of validation for a new or modified 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 challeniges. Table 3
describes general guidelines for identification or confiratory methods. Table 4
describes general guidelines for quantifiable methods. The criteria contained
within these tables also dlstlngunsh between qualitative and quantifiable methods;
and, those requirements to be carried out by the originating and collaboratmg
Iaboratones respectlvely _ .

11
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| Gusdelines for the Val:dataon of Analytlcal Methods for the Detection of
g i Microbial '-Pathogens in’Foods andFeeds, 2"" Ed R

N _‘-2 3.1 Validation criteria for Quahtatwe Methods to Detect Convent:ona! o
Mlcroblal Food-bome Pathogens S

._',2311 Deﬁniti_on S mmgsiEl S
: A method that identifies analyte(s) based on chemlcal btaiaglcal or physncal
properhes-,,method of analysis whose response is either the presence or -
" absence of the analyte detecled either directly or indirectly in a certain .
amount of sample. Most qualitative methods are or can be made at least -
sma—quantltatwe to provude rough estimates of the amourzt of anaiyte F
'present"- . :

'2.-_.3.'1._2_. a Critena . : - e o
e Tables Pertamsto bactenaf pathogens (and other pathogemc
| m'°"°°"93ﬂism5) that meet the fo!lowmg general characteristics:

Moi hmlted by stra:n avaﬁabnhty, abuhty to fully comply wrth ;nctusivﬁy and
exclusivdy requ;ren-.ems

Are capable of cu!tura! enr;chment ina tlmely mannar G
Can beenumerated : : _ PN

S

e

12
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" Table 1- General Guidelines for the Validation of Qualitative Detection Methods for

* Guidelines for the Validation of Analytical M_et_hods for the Detection bf
e Microbial Pathogens in Foods and Feeds, e

Microbial Analytes
o - Emergency | . NdnlEmerge__néy Validation Processes
independent \
s Emergency Single Lator de Collaborative
Criterla Use Laboratory | = Laboratory | . uyqion Stud
Validation Study | Validation Study : Y
- . Originating ' Coftaborating Collaborating
Participeting Laborstory {aboratory | Criginating Laboratory “Laboratory Laboratories
# of target organism. Frpas " 50 {Untess 50 arenl : ' '
inclusiity)” T80 avellable) - A NA
# of non-target organism . o 3 ¥
(@xclushity) *TBD 30 strains "NA NA
# of laboratonies providing
" sable deta 1 1 1 10
# of foods 4or more" 1or more® 1or more” 1or more®
| o _— Two inocilated levels’ | Two noculated levels’ | 2 Ivels: One inocuiated
# of analyte levelsfood matrix 8D and one uninoculated | and one uninoculated | hg";“'e‘;;eg"e ot
. ‘ level tavel ighes® and one
. uninaculated level
‘ 20 for the fractional 20 for the fractional ‘ :
Repiicates per food at each — level (5 each for the level (5 each for the 8
leve! tested uninotulated and high | uninoculated and high
_ levels) levels)
Aging of inoculated samples k Vagh t
prior 1o testing No Yes Yes" . . Yes
mmm;} tgguoodi;iag In 4 food at +1
\ Normal background >analyle >anal og>analyle at
Adition of competitor sirain " flora fractional positive' fractional positive’ fractional positive'
_ level analyte level analyte level
Rﬁmﬁmpa“‘m 18D Yes, if available Yes, If avaliable Yes, if avallable

“Using pure cultures without a food rmatrix,
bach at 10° CFU/mML following the method

melhods e.g. PCR.

100 serctypes for Salmanella testing. )
‘At 10° CFUMIL for non-target organisms grown in a non-selective rich medium.
*For FDA regulalory use, methods are only valid for foods that have been tested, the MMVS may require that a new method be

valldated for 3 foods within & food category (See APPENDIX 5). See Section & for further guidance on matrix extenslon criterla,
‘Must be adjusted to achleve fractional poskitive results (one of both methods fe, the reference and alterale methods must yieid
50%:26% of fesls positive) at this level; the high level incoulum should be approximatelyt log greater than that used to achieve

fractional results. All 5 replicates at the high Inoculum should yield positive resulls.
A} tes! samples inoculated at this level must yiek 100% p
*period of aging depends on food being fested. Perishable

oaitive resuils

protocol {1 loga above the LOD for ther methods); or 10° CFUfreaction for molecular

foods should be aged under refrigeration for 48 — 72 h. Frozen and shelf

etabie foods should be aged for & minimum of 2 weeks at -20°C or at room lemperature, respeclively.
JAn appropriate competitor is one that gives skvllar reactions in enrichment and detection systems. Natural background microfiora can
fulfill this requirermnent as long as i present in the matrix at a level 1 log greater fhan the target analyte.
iindependent Laboratory and Collaborative Validation Studies should use the most effective reference method avallable.

B to be delermined in consultations with the originating laboratory, the MMVS, and subject matter experts.

* Not Applicable

2313

and/or Enrichment Challenges’ |
Tables 2 provides validation criteria for microbial pathogens characterized
as difficult to isolate, limited resources for extensive inclusivity and

Detection of Microbial Analytes That Present Unique Isolation

13
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exclusmty studles. and erther non—cu!turable f0r ezmchment purposes or
ennchment cannot be acoompllshed in a tlmely manner _

; Tabie 2 Geneml Guidelmes for the Validaﬁon of Quaiitative .Detecﬁon Methods for
Mrcrobiai Analytes - !.inique Isolation and/or Ennchment Chalienges t

.Em_ergency' o ﬁon-ﬁmergency\!alidat!on Pmcesses

O T T Shgis
' Criteria 1 En e sency_ .. Laboratory

‘Laboratory collabomtwe '
Use ... _Validation Study Validation Study

_ Validation Study

A

g

o or more®

okotfoods .. ] - qormore' | formom® - ,
o T R - : e - | 3 levels: One inoculated
One‘mowlaledievef :
. B | aind one winocutated | 1ever’,one &t 1iog higher”
TeO: and one rinaeted |, and one uinocudated . andmigvmé'mcualed .

B TR N T I o8

e | vewewatate | Yoo tavabe | Yes,ievaliie

= ‘Using punasutwas \Mlhoul a food matrx,

mmdaﬂameﬁiomammsmPCRpmmm

,‘thbenn}mlad:oachiavefmeﬁwﬂmlﬁveresu&(morbomaaemue mmmamam&emmmtmld :
S0%126% of teste positive) af this tevel, adv&sabhlomuﬁe%enpoas%wﬂdﬂionamvemﬂbg :
%Al test smmples inoowated at this level must yield 100% positive results,

'lwapendam Laboratory and Collaborative Validation Studies should use the most effective reference method availabce
MW!WMMMWMRMM“M,MWWM &eAPPENDJXBSecﬁomVandVi
ﬁ'BDiobedetemﬂnedhmmmmﬂwonglmﬂm!abomtmy,ﬂwuws amlaubjedmaﬂermqnﬂs _

* N : e
"W?wmdmmme and resources permit ' ' : ‘ R '

14
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Guldelines for the Valldat;on of Analytlcal Methods for the Detection of

. Mucrobial Pathogens in Foods and Feeds,

2. 3 2 Valldat:on Cnterla for identlf cation Methods

2.3.2.1 :

2.3.2.2
Tabla 3. General Gmdelines for the Validat:on of Identif'catuon Methods for

| Def' mtlon

A method used _to confirmation the :dentlty of a mlcmblai anaiyte eg. .

'serotyp:ng

Crltena

Microbial Anaiytes

‘Nah-Er'r'nergency Validation Processes
T Single . independent | —
Criteria Laboratory Laboratory vm;‘::;astm
. Valldation Study | Validation Study e Study
Originating Gollaboratin “Collaborating -
Pasticipating Laboratory Laboratory Laboratory. Laboratories |-
# of target orgarism 250 {Unless 50 aren't 1'9 12>
{Inclusivity)* avallabie)> o
# of non-{arget organism be T4 '
o 230 strains 1 12°
# of laboratories providing 1 1 6 .
usable data 3
Replicates* 3 3 ‘ 3 _
m‘“‘;mmm Yes, If available Yes, ¥ available Yes, i avaliable

"1 10° CFU/mL. for tanget orgeniems and non-targel organisms grown in a non- selectivs rich medium 10"’ CFUfmaclion for
molecular methods e.g. PCR.
400 serotypes for Salmonelia testing.

“Should be svaluated together In one single study; tndus}va and mm su’nplee shouk! be |ntermlng|ed and blmded

|’NI replicales must yield the comect answer

2.3.3.1

Definition

2.3.3 Valldatlon Criteria for Quant:ﬁable Methods to Detect
' Conventional Microbial Food-borne Pathogens

A method that provides an estimate of the amount of analyte present in the

test sample, expressed as a numerical value in appropriate units, with

trueness and precision which are fit for the intended purpose.

15
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Pathogens in Foods andFeeds,z“ Ed R e

2.3. 3 2 Criteria

R Table 4- Genera! Guideimes for. the Valldaticn of Quantiﬁable Debection
Methods for Microblai Ana!yl:es

Non&mrgancy Val:datuon Pmcesses
Cntena g --‘Single Laboratory"r In}da“pe:rgt?’ent_ S 'Cdlahomtwe
S0 ] Validation Study Vaiidahon Study : Veﬂdation Study
#ofnon—lamelomavﬂsm
' lewushityy .|

Mahm SN e

T SO0 d teveds: Lowmediam 4ieveis Lownwdiwa_ 4 levets: Low medjum
# e jovcutoct | g ocum 1 - "";’,L‘?'E“,{,,d""’“’“m"‘ =t
mmmm . ‘uninocuisted leve! . - | - uninoculated jew
5rap§meaperiwei_' T, pe
doratotelor20 | ievel

Repﬁcatasparfoodateam g
{ ... lewliested . " |
Aghgoﬂnocﬂaiedmples
pﬁortotasting L

oo mtteodates | in1foodat+d | in11o0d
"Addltlﬁnu&oompe{ﬂoi‘sh'a!n‘ _ __fogmamemmmt--- 'vwm'ma”"ﬂ"“"
BE m : aﬁﬂ;ﬂehval alyte

Referanm Meﬂmd Comparbon
Req .....

o Xes, m-!tm . Yes,Havalable | *fes 'rfifsv'a_na!':'ie
Conﬁzme!lm ol Teet Pw!ms e \

'--'ForFDAmgdatmyuse methadsammfymlmorfmdsﬁmhavemmesmd vaﬂdmmcanbemndedtooﬂmrfoedsbymrw

{esting. See section 5.1 .

"meiowievalsrwld beaiormarﬂ:aﬂmﬁofdeteﬂion medm 1y ﬁghievelashmﬂdbechosemos;mmeana!yucal range of tha
aiternate method, - :

w&mﬁep@mmfmbdngles{ed Perhhablefoodsshuﬁdbeaoadmdemﬂigemﬂmfmm T2 h. Frozen and shelf

Stabla foods should be agad for a minimum of 2 weeks &t -20°C or & room temperature,
-%An appropriate competitor s one thal gives similer renctions In eivichment and defection systems. Naiura! badcgmmd microﬂma can

%ﬁmmwmasmukmm%mmam1 Ioggraaterﬂmanﬂaehrgeimfg&a

2.4 Method Vandauon"operational Aspects

2 4 1 General Consgiderations -

- All correspondenoe ey proposals, vahdation reparts etc w:th the MMVS will
- be initiated via email- using the fo!low;ng addtess ‘
Microbio!ogy MVS@fda hhs.gov. -

« As defined in the SRSC Document titied “Method Development Val;datzon and
lmp!ementatnon SOP (See APPENDIX 3), all method validation plans must be

16
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Gusdelines for the Validation of Analytlcal Methods for the Detectlon of
MlcroblalPatho'ensm Foods and Feeds, 2" Ed.

. subm:tted to and approved by the MMVS pnor to |nmatung any methods :
validation work beyond the single lab validation stage. See APPENDIX 4 for
proposal formattmg .

« 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 be considered for participation, since a

. variety of unforeseen circumstances can cause data sets to be rejected. -

« The following elements must be addressed in all proposals for method

valldatlon studies (in non-emergency use sltuat:ons)

o Intended use of appllcabllity statement for the method being vahdated

o Applicability of paired vs. unpaired sampling/lesting.

o Statistical methods must be employed to verify equivalent or statistically-
significant mprovement of performance between the new method and the
reference method (or in some cases, the originally validated method) to
inciude but not limited to sample means and the degree of accuracy. The
MVS biostatistician will provide guidance on applicable statistical tools that
will be employed on a case-byucase basus (See 2.4.2 Assessment for

_ additional details).. -
o Useofan appropnale referenoe method as detérmined in consultation with
~ the MMVS. The reference method shall never be modified; comparison with
- amodified reference method renders the validation study 1nvalnd

o Where possible, the use of an accredited mdependent seurce for sample
preparation and distribution. :

o Strain selection for inclusivity and exclusivity testing ~ ThIS faoet of the
validation study it to assess the relsaballty and Specrﬁcnty of the altemate

ethod ' e

@ lndrvndual Iaboratones wnthm the FVM research enterpnse mamtam their
 own inventories of microbial analyte collections. These collections,

- strains and serovars derived from food surveillance programs, food-
borne outbreak investigations, and clinical specimens, are available to all
Agency scientists. Access is governed by “U.S. Food and Drug-
Administration Foods Program internal Strain Shanng Standard o
Operating Procedure™ -

(hitp://i ns:de fda gov 9003!downleadleClOﬁ" ceofFoodsiUCM353743 pd

u The cholce of mclusmty stra:ns should reflect the genetuc, serologlca!
and/or biochemical diversity of the organisms involved, as well as other
factors such as virulence, frequency of occurrence and avallaballty
Inclusivity testing is performed on purified cultures. - =

» The choice of exclusavnty strains should closely reflect related potentlally
cross-reactive organisms. Other factors such as virulence, frequency of
occurrence and availability should be con51deted Exciusrvtty testing is
pe:formed on purified cultures ' o _

17



Gu;delines for the Valadation of Analytnca! Methods for the Detect:on of
DR e Mlcrobia! Patho g ensin Foods andFeeds,z R

] Spec;es]strams spemﬁed for use in. mcfuswnty and exclusivnty panels
.- must be traceable to the source. The source and origin of. each
S -'speclesistram should be documented Sae Appendlxs for suggested
7 inclusive and. excluswe ‘Microbial analyles This is.not an exhaustive list
" and should serve only as a reference rescurce and a guide to aid the
devekoper .

o -_-méthods wzth*the_ maximum number of avat!ab le _t_rams when the
o __":de 'peri__ ) able to comply w:th the q__""e_ nts of thls document

R "Suntabiiity and avallabihty of naturaiiy-contammated samples m the proposad
- validation study
"= Inoculum preparataon, splk:ng meihcdology, and umforrmty of contammahon {when
: artificially-contaminated: sampies will be used).
~+ _ Sample preparation naturally y-occurring mmmﬂora and the requsrement for
~ aerobic plate counts (APC) to verify background microﬂora
« " Need for inclusion of competitive microfiora. For food matnees that e)(hlbit low
. naturally-occurring microfiora backgrou d (as determined. by APC), validation
- ‘studies will adhere to AOAC-establls_ red parameter.i.e. 4 log. greaterthan
- microbial analyte being tested, Selectio _¢o_r_np_e_t|twe mfcroﬂora to be used
“will be done in consultation with the MMVS.

o .'Selectmn ofspikmg levals. (when art;ﬁc&ally-contammated sampies w:ﬂ be

- used).

e Matrix. ag;ng to assess method robustness i :
 Microbial analyte stress, cell mjury, and matrix—denved mhibltton of anaiyte
o _ennchmentlgrowth '
- = Selection of appropriate foods Feod matxices wzll be valldated lndmdua!ry
 based on the historical outbreak record and epidemiological link between
matrix, pathogen, and #iness. Some examples are provided in Appende 5.
... Extension of & method to include addatwnal food matnues will requ;ne addit;onal :
. validation studies. See Sections IVand V.
. Formation of composited. samples. In some instances lt may be neoessary to
. © sited samples. - In the case of: Salmonelia, an: analytzcat unit is
. ‘_:.;25 g ar_;d' 1 composife sample is. 375 g A eomposlte test portion is formed by
~adding fourteen uninoculated 25 g test partlons tooneinoculated 25.g test
portion for a total of 375 g. The composite is compared to a 25 g mocuiated test
. .+ - portion 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%425% positive results
(See APPENDIX 1: Glossary of Telms for a complete descnpt:on of fracilonal
recovery). . - ,
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- MlcrobnalPath ogens in Foods and Feeds, 2 Ed.

242 Assessment of Valldatron Results

' Acceptable false negative and false posrtrve rates will be establrshed 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 posrtrve and false negative rates for a coilaboratwe study will be
evaluated in total (across all labs/data sets). .

~ +« Method equwaience determinations and empioying appropriate statistical

measurements. Statistical algorithms must be employed to test for significance
differences (superiority or equivalence) and for data disqualification (see
below), the preferred method of statistical analysis is Relative Limit of Detection
(RLOD). Selection of a statistical approach will be dictated by the type and
scope of the study and will be determined through consultations between the
orngmatmg iab and the MMVS durrng the planning phase of any validation
study. o

» Data sets denved from a val:datron exercise can be dlsquahﬁed Examples

*include but may not be Iimlted to:

‘o Negative controls (un-moculated oontro!s) yaeld a posrtwe cutcome—an
indicator of lab/operator error. '
o Deviation from the prescribed method. o
o Quality control deficiencies e.g. homogenerty and stab;lrty Statistrcally—
- supported outliers (Quantifiable methods). '
o Failure to achieve fractional resuits wsthm specrf ed ranges (across ali
_ Iabsldata sets) _

3. 0 CRSTERIA AND GUIDANCE FOR THE VALIDATION OF FDA-

3.1

DEVELOPED MOLECULAR-BASED ASSAYS

These criteria and gurdelmes are intended fo support method validation efforts for
developers of molecular-based assays, e. g PCR to be used to confirm the identity-
or exciusron of |solated colomes

3 This gurdancs is rntended to govern vahdatlon studies for either conventional or

real time PCR assays. If validating a real time assay, the platform and chemistry
must be specified. it is strongly 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 :nclude muitrple platforms where possrbie

The critena necessary to determine four levels of valrdat:on for quahtatwe PCR
assays for bacteria are the foltowmg -

Incluswity and Excluslvrty
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" 'The mclusthy and excluswlty requlrements described above apply here The
. amount of template, whether using bacterial cells or punﬁeﬂ nuc!elc acld should
L be comparable far both znc!usnnty and excluswuty panefs _

' It is expected from the onglnating Eaboratory that all pnmer and!or pmbe

. '_sequences would mmally be screened for uniqueness by searching a bacterial -
- " genomic database for homology. ‘It is’ recommended that a BLAST search be

U perfcrmed agasnst the GenBank non-redundant database '

32

_Target Gene(s) and Controls (Pos ttve and Negative)
Molecular-based assays to target gene(s) from a spectﬁc microbial analyte
- whelher fo a virulsnce factor of taxonomic identifier (eg

168 DNA) ‘must have

B demonstrable specrf'crty (inclusivity and exclusivity) for that particular pathogen.

‘Positive and negative control strains and reactions should be ancorporated into the

assay evaluation. internal ampinf‘ cation controls for real-time PCR assays are

~ required for regulatory food or envnronmentat samp!e analyses

3.3

'”Comparison to the Reference Method sl

The originating laboratory will compare the PCR-based method to bactenoiogzcai

- biochemical, and/or serological reference methods. PCR-based methods may only

- be compared to PCR-based reference identification ‘methods when bactenolog;cal
- bnochem:ca! and!cr serolog_lcal reference me!hods_ ar -

 CRITERIA AND GUIDANCE FOIR THE VALIDATION AND .
. VERIFICATION OF COM| RCIALLY- AVA!__ ABLE -~
- MICROBIOLOGICAL DIA (

: itable

uni

h Definitlons o
.1 Validation of an Aﬂernaﬁve Method
‘Demonstration that adeq uate confi dence Es prowded when the resuits obtamed by

- .. the alternative method. i.@. the commercially-available kit are comparable to or
.. exceed those. obtaaned using the reference method using the statistrcal criteria

41.2

L contamed in the appmved vaildatlon protocoi

Veriﬁcat!on ' o ahe
Method venﬁcatlon isa process by whlch a iaboratory conf rms by exammatnon
and provides objective evidence, that the particular requirements for specific uses .

... are fuffilied. It serves to demonstrate that the method can detect and Mentlfy an-
' '-analyte or analytes B

The conﬁrmation by exammatlon and the prewsnon of objective evxdence
“that specified requirements have been fulfilled.

« To assess the perfnrmance of a method in the user’s Iaboratory aga;nst the
~ specifications of the method establ:shed during the vaiidatton 7
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« Toassess the method performance on llems mcluded |n the seope of the
. method and tested routinely by the user iaboratory.
- To demonstrate that the method functions (without any adaptatlon) in the
user's laboratory on matrices not inciuded in the original method validation.

4,2 Criteria - ‘

4, 2 1 Commercially-avallable M:creblologlcal Dlagnostlc Kits Whose
Performance Parameters Have been Fully Validated in a Mutti-
laboratory Collaborative Study Monitored and Evaluated by an
independent Accrediting Body e.g. AOAC-OMA, AFNOR, etc..

Each lab must perform an in-house verification for the “first use” of an alternate
method in this category. For subsequent use(s) of the method, lab controls will be
used per Iet to re-verify the method. : .

4211 Verif‘ catlon Requwements (per!ab) - :

- Six replicates of the inoculated matrix and six nephcates of the un-
inoculated matrix are tested and confirmed by both the altematwe and
the reference method. . .

< Ifno false posrhve or fa!se negatlve results are obtamed then the new

. matrix is verified. - :

- Each commodity to be tesled should be splked with a level close to the

detection limit, usually <30 cfu of analyte per 25 g food sample or any

_ other specified test portion to determme if there is any lnterferenoe from
the matrix, - .

- If unacceptable false posutwe or false negatwe results are observed (as

- defined for the intended use of the method), then the study must be
expanded fo a full SLV (Table1} to define the operating characteristics of
the method with the new matrix. Consult Section V: Food Matrix
Extension for more detailed mformation ‘o :

NOTE The venf eation cﬂlena described above apply only for foods
which were part of the collaborative study by an independent accred;tsng
body. The use of such kits for food matrices that were not included in the
original collaborative study must be preceded by a food matnx extens;on ,
study {See Sectlon 5: Food Matrix Extensmn) o

- 4.2.2 Commereially-a\railable‘ Mierobiological Diagno‘stic Kits Whose
Performance Parameters are Supported by Data Obtained
Through an Independent Laboratory Validation Protocol and
Evaluated by an independent Accrediting Body e.g. AOAC-RI.
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' AIE methods ﬁtt;ng mto thls descﬂption must be valsdated accordlng. to the cntena

50

) :def ned for Agency—developed (FDA) mncrobaology methods (See Sectlon 2)

' METHOD MODIFICATION AND METHOD EXTENSION CRITEREA
- FOR EXISTING VALIDATED MICROBIOLOGY METHODS

o Modlﬁcatlons to:an existing validated method: may be made for any. number of
. _reasons and: ‘may or-may not affect the- established validated perfo:manoe :
. parameters of the original method. There is no - one size ﬁts alf" mle or set of rules

to govem how a modif eatlon \ml! be addressed

' A Some modaf catrons (e g ease-of—use capabtiuties avallabllnylsubstitutlon of

R reagents or instrumentation, sample. handhnglsamp!e processing adaptations, etc.)
- .- -may.only necessitate verifi cation against the original method’ according to criteria
- detailed in Section 4.2.1.1: whereas other modifications: may require significant

:the mudrﬁcataon These mciude e

- validation.data to support thelr use. It is recommended that statistical analyses be

performed on the verified performanoe speclﬁcatmns to support implementation of

| ~ The t test for s;gmﬁcanoe of dlﬁerenee between the two sample means to

-detem'aine degree of accuracy The t Stat va!ue must be !ess than or equal‘
to the ¢ critical value. - '

"¢ . The Ftest for. signifi cance of d:fference between the iwo sampfe vananoes ,

1o determine degree of precrsmn The F va!ue musl be less than or equal to
_-..3_-lhchritlcakva¥ue 3T R el

: "-Mnre extenswe madiﬂcattons that may: mﬂuence method sensmvtty specaﬁcnty,

— ) precision and accuracy: (quant:f‘abie methods), e.g changes in sample: preparatlon
_.-procedures, tameltemperatwe requirements for non-selective and selective '

. enrichment media; or, altering chemistry parameters for molecular methods for

N .example. may require either limited (SLV or Independent: Labora:ory Valldataon
Siudy) ora Coﬁaboratwe Validatlon Study as descnbed m Tabie 1

Any decisaon on how such mod:f' cataons are vsewed and the approach to be taken

il reside with the MMVS

'-':Specific cr;tena for matnx and platform extensaon to emt:ng methads are

._ _:.descnbed in greater detarl in Sectnons 5 1 and 5 2 |

51

'_MatrixExtenslon e L T
-:FDA ORA m;crobzology Iabs analyze a huge vanety of food matrbes Even so,

methiods used in FDA ﬁeid labaratones for regulatory purposes must be evaiuated
for _e_a;_c_h_ food. _

- Vely oﬂen however vahdatlon studies can neither address all the varied matrices

nor fully antrclpate what matrix or matrices \mll be mvo!ved in ernergency situations
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" or outbreak mveshgatlons two scenanos where samples must be ana!yzed
unmed;ately SRR . 3

Though itis generally assumed that the more closely related a new food matrix is

- to a previously-validated matrix for the detection of a defined analyte, the greater
the probability that the method will perform similarly with the new matrix, the.
method must nonetheless be verified for all new matrices. This is fo ensure that the
new matrix will neither produce high false positive (matrix is free from cross
reactive substances) nor hlgh false negatrve rales (matrlx is free of inhabltory
substances). : :

As described below, either a verification process or additional validation studies will
be required before any given validated method can be used to test a food (or
foods) not included in.the original method validation. Close consultation between
method developers, Iaboratory managers, QMS managers and the MVS will aid in

_ determmmg which approach is more applncable for any glven sxtuatlon

. NOTE Cntena descnbed in sectlons 5. 1 1 and 5 1 2 only apply to sntuatlons in
which no additional modifications to the method have been made. In those cases
where food matrix extension is accompanied by additional modifications to the
method, an SLV 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 for New Foods From the Same
Category Used for the Original or Subsequent Validation Studies

in instances where a method 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 a matrix spike.
The matrix spike will consist of a 25 gram sample of the product spiked with an
inoculum of 30 celis or less of the target analyte. Negative spike results invalidate
the analysis and the sample must be analyzed using the conventional culture

procedure.

ORA labs may continue to perform individual sample matrix spikes for matrices
that have not been fully validated for the method. Matrix spike resuits 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 matrix spikes; or, a >95% confidence level (19 of 20 positives), the
method will be considered venﬁed for that food product. The method can then be
used for thal food without further posuttve spike controls. ,
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Sc'ence wnl! masntain and update llsts detalimg the
expansion of food matrices for methods used by ORA labora!ones ihese Iists wnil
be posted on the ORA Ofﬁoe of Regulatory Science websrte P

5 1 2 Matrix Extens:on Guldance for New Faods From a leferent

| ;Category Than That Used for the Ongmai Method Va!idat:on _
CStudy
In instances where a mathod wilk be used to test a food (or foods) for whu:h lt has

*_not previously been validated and the food (or. foods) is not within the same.

category of food (See APPENDIX 5) included in the original validation study, then
an tndependent vaildatlon study wnﬂ be raquired as descnbed in Table 1 -

_'-Platform Extension o . | - R
Platform extension refers. to fhe Pfoposed use of anew, s:mllarly fﬁnctmnmg

instrument info-approved method that. differs from the one used in the. original
. validation study. Such platform differences may include: {butnot be limited to)

being of similar function and capacity but from a different manufacturer; from the

: _' - same manufacturer but. mth -significantly different performance parameters (u

. capacity, capablhtses} or, represent the next generation for that type of
_ -mstrumenlatuon to mc!ude newer iechnology andlor reagent refonnulations

The use of speciahzed mstrumentataon (and m many cases thelr accompanymg

' _proprietary reagents) dictate the performance. standards of validated: analytlca!
-methods. Therefore, it cannot be assumed that the impact on the method's -

~performance from any intercharigeability of msfrumen‘tatien w;fi be negltgtbke

o ---Perfonnance comparabmly mus:

t be: assessed

" in geneml p!atform extensnon valtdatlon must be done by companng the pmposed |

new platform to the previously validated piatform. The scope of the' validation study
may vary from case to case and will be dependent on such factors as fefonnutatlon
of buffers, ‘primers, probes, alternative. proprietary chemistries, thresholdof
detection: sensitivity, etc. Each case willbe. Judged independently through -

. -examination of: pubhcly accassub}e data mput from SMEs uthe method_deve_loper

and the MMVS

: __--i n planning. piatfonn extensnon valldatnon the method deveioper and the MMVS

must determine what aspect of the technotagy will be compared in orderto
S »determme how the study shoild proceed. in some instances a platform: extensron‘
. study.-may require oniy-a simple verification process. Other. instances, however, -

may necessntate an SLV or !ndependent Validation Study as described in Table 1.
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~ APPENDIX1
Glossary of Terms
Action level: Level of concern for an analyte that must be reliably detected, identified or
quantified in a sample,
Accuracy: A"meas_ur_é of the degree Of_conformi:ty'of a value generated by a épeciﬁc
procedure to the assumed or 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 samiples which are analyzed together
with the same method sequence and same lots of reagents and with the manipulations
common to each sample within the same time period or in continuous sequential ime
periods. A set of measurements or test results taken under conditions that do not vary
within a 24 hour time period. .- -~ - SRR o

Analyte: CompOnent'mea's'ured by the method of analysis. In the case of microbioibgical
methods, it is the microorganism or associated by-products {(e.g., enzymes or foxins).

Applicabiiity: The analytical purpose for wﬁich a method has been validated. :
Bias: The difference between the expectation of the test resuls and an accepted
reference value. : R : _ o
NOTE: Bias is the fotal 'systeﬁwatfc error as contrasted to random error.
There may be one or more systematic error components confributing to the

bias. A larger systemalic error difference from the accepted reference vaiue
is reflected by a larger bias value. o :

Calibratlon: The set of operations which establish, under specific conditions, the
refationship 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. . T :

Certified Reference Material (CRM): Reference material, accompanied by a certificate,
one or more of whose property values are certified by a procedure which establishes
metrological traceability 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 VIMO4) . :

NOTE: The ferm "Standard Reference Material” (SRM) is the name of a
certified reference material (CRM), which is the trademark name ofa
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. Food category: A group of specific related fox _ :
- food categories: meat products, poultry, fish and seafood produets, fruit- and vegetable-

‘miscellaneous.

T

~ cortifed reference maferia that has been ceriffed and is distnbuted by the
- National Institute of Standards and Technology (NIST). . ..~ .-

Collaborative study: A Collaborative study is an inter-iaboratory study in which each
-laboratory uses the defined method of analysis to analyze identical portions of .~
_homogeneous materials to assess the perfomance characteristics obtained for that. .

method of analysis. Itis designed o measure inter-faboratory reproducibility, so that it

~can be determined if the method can be successfully performed by laboratories other than
" the originating laboratory. For. methods having more than one sample preparation.or -

enrichment scheme; it is. necessary to test one matrix per sample preparation.or = -
enfichmentscheme. .. . .. oo T

- Detection limit: A defection fimit s the lowest amount of analyle in a sample which can

 be detected but, not necessarily quantified, as an exact value. It is often called the limit of
detection (LOD), which is the lowest concentration level that can be determined as =~ -

statistically different from a blank at a specified level of confidence. It is determined from.

the analysis of sample blanks and samples at levels near the expecled LOD (see ISO

- Exclusivity: Specificty; the abilit of the method to distinguish the target from similar but

genetically distinct non-larget. It is the |

ick of interference in thealtematlvemethod from

a relevant range of non-target strains, which are ,ppt'ebtiajll_y cross-reactive,

fic telated foods. Appendix 2 lists nine recommended

based products, dairy products, ,}chocdl_atefb_akery products, animal feeds, pasta, and -~

Food matrix: Gomponents that comprie the food sample.

Food product: Any substance usually composed primarily of carbohydrates, fats, water

-and/or proteins that can be eaten or drunk by an animal or human for nutritionor - -
‘pleasure. See AP

asure. See APPENDIX 5 for examples of representative food products..
FoodtypaAmtem that is processed, partially prooessedorunprooess essed fer -
consumption. APPENDIX § lists various types such as raw, heat processed, frozen,

Fractional recovery: Validation criterion that is satisfied when.a common set of samples

-{e.g., inoculation level), yields a. partial 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% (£25%) of the total number of replicates in the
set. A set of replicate analyses are those replicates analyzed by on method {either
reference or alternate). In the context of the entire _data_ set, vaiues outside the prescribed
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#

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

Inclusivity: Sensitivity, the ability of the_sﬁethod to detect a wide range of targets by a
defined relatedness e.g. taxonomic, immunological, genetic composition.» '

incurred samples: Naturally-contaminated test samples.

Laboratory: An entity that performs tests and/or 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, or 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 propoftibnal to the
concentration. :

Matrix blank: A quality control sample of a specified amount of matrix that dbes not
contain the analyte of interest. - . o o

Matrix spike: An aliquot of a sample prepared by adding a known quantity of target
analytes 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 specific analyte
in a particular matrix. BRI : : o

Method blank: Quality control sample that does not contain the analytes of interest but
is subjected to all sample processing operations including all reagents used to analyze
the test samples.

Method Detection Limit (MDL; also known as LOD): Lowest amount or concentration
of analyte that a specific method can statistically differentiate from analyte-free sample
matrix. This is dependent on sensitivity, instrumental noise, blank variability, sample
matrix variability, and dilution facter. -~ R B

Minimum Dé(ﬁectable Conceﬁtratibn (MDC): An estimate of the minimum true
concentration of analyte that must be present in a sample to ensure a specified high

- probability {usually >95%) that the measured response will exceed the detection

threshold (i.e., critical value), leading one fo conclude correctly that the analyte is present.
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: Mlnrmum Quantiﬁabio Concentration (MQO) The smallest conoentratron of analyte
~whose presence in a Iaboratory sample ensures the relative standard de\natzon of ihs
measurernent does not exceed a specified value usuaity 10 percent. :

, Precision Dagrse of agreement of measuremsnts under specrf‘sed condmcms The
precision is'described by statistical methods suchasa standard deviation or conﬁdence
limit.  See also Random Etror.- Repeatabiiily expresses the precision’ under the same
'operatmg conditions over a short. ‘period of time. “Intermediate precision expresses w:thm~
laboratory variations, such as different days, different analysts and dlfferent eqmpment
Reproduciblmy expresses the precuslon between taboratones R it

'. Quaiita!ive method A method that |dentsf‘es anaiyte(s) based on chsmical biologlcai
or physical properties; method of analysis whose response is either the presenceor -
- absence of the analyte detected either directly or- f_nr_imecﬂy in‘a certain amount of sampie

Most qualitative methods are or can be made at least semr-quantnatlve to pmvids rough
: :est:mates of the amount of analyle pressnt IR : . :

| -_Quantiﬂab!s method A method that prowoes an estnmate of the amount of analyte
present in the test’ samp%e expressed asa numencal value in appropnate umts wrth
trueness and prec;sion whlch ars fit for ths purpose : . . .

' Random error The irreproducablilty in makmg rep!mte measurements rssuiﬁng from
random shanges in experimental conditions that affects the precision of a result. The -

_distribution of rsndom errors usua!ly foilows a Gaussuan beli-shaped curve See also L
Precisron - - . S , e . . B

"'Range: The mtenrai of conoentrat;on over wh;ch the__‘ rnethod medessurt ble precision
_sndaocuracy R e S e

" Recovery: Proportron of ;ncurred or added anaiytewhichlsextractsdandmeasured
from the analyimi poruon of the tesi sampie : ' [T

Referencs msterial A matsrial or substanoe one or more of whose pmperty vatues are
sufficiently homogenous and well established to be’ used for the calibration of an
“apparatus; the assessment of:a me; surement "method or for assignlng waiues to .
matenals : et : R AR

'Re!"ersncs standard A standard gsnerally hawng the hlghest metmiogrcat quailty

. available at'a given location i in a given organization, from which measurements are made
of derived. Note: Generally, this refers to recognized national or intemational traceabie
standards prowded by a standards producmg body such as the NationaE Instlxute of

‘ Stam:lards and Tschnology (N!ST) o - R

Relative Limit of Detection: The fimit of detectron of _t_h'eiiaitéf;ia_ft's;_niétn_cq'asyiq_ejd} sﬁ«f the
Himit of detectlon of the referenoe method B T T
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o 'Repeatabillty The closeness of the agreement between the resu!ts of successive

measurements of the same measurand carﬂed out under the same condttlons of
measurement : . _

Ruggedness or robustness The abrlrty cf a methcd te resrst changes in test results
when subjected to minor deviations in experrmentat conditions of the procedure. -
Ruggedness testing examines the behavior of an anaiytrcal process when subtle small
changes in the environment and/or operatrng condrttons are made, akin to those Irkely to
arise in different test env:rcnments . _ _

Screening method: A method rntended to detect the presence ef an analyte sn a sample
ator above some specrﬁed concentratton (target level). N .

Specificrty The capabllaty of a method to drscnmmate between the analyte of rnterest
and other components of the sample rncludang matrix components. _

Sensitivity: The lowest concentration that can be drst:ngurshed from backgmund 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 commoniy
defined as the slope of the ca!rbratron curve at a level near the LOQ. _

Source: The origin of a test sample. A sample matrix may have vanabrlrty 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, . :

~ ?Different food sources are defined as different commercsal 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. Different
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 analyzed in the methed .
validation study. For exarnple if a variety of food matrices with differing physical
and chemical propetties 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

Specrﬁcrty Analytrcal specifi crty is the ability of a method to measure one partrcular a
analyte | in the presence of components which may be expected to be present. -

Standard Reference Material (SRM) A certified reference materia! ;ssued 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 rndrcates the mtended use of
the material (www.nist.gov/SRM). - ‘ _
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Strain: A group of microorganisms of the same species having distinctive hereditary

characteristics not typical of the entire species; a subset of a bacterial species differing
from other bacteria of the same species by minor but identifiable differences

Systematic error: A form of measurement error, vihere efror is constant across trials.
- This may also be referred to as Bias, = :

~ Target level: The level at which an analyte can be reﬁably_identiﬂed or qUantiﬁ_ed ina
sample, o R Lo . : .

Trﬁén_ess:’ The degree of agreement of the expected value from a measurement with the
frue value or accepted reference value. This is related to systematic ervor (bias).

'Uncér;tain_ty: The parameter associated with the result of a measurement that

characterizes the dispersion of the values that could reasonably be attributed {o the
measurand. (VIM, 1993) - ooy b atribuledio the

Va'li'd'at'idﬁ, method: The oonﬁ_rmatioﬁ by examination and the provision of objective
evidence that thep_arti’c_:u_lar requirements for the specific use of a method are fulfifled.

'V;ilida't'_ion ofan alﬁérﬁaﬁvé_method: Demonstratian that adequate confidence is
‘provided when the results obtained by the altemative method are comparable to those
obtained using the reference method using the statistical criteria contained in the

© approved vaiidation protocol.

_ Verification: The confirmation by examination and provision of the objective evidence
that specified requirements for the performance of a method have been fulfilied by an
- individual laboratory. Also, the means used to demonstrate that the method functions
(without any adaptation) in the user's laboratory on matrices not included in the original .

method validation.
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' APPENDIX 2
SRSC Method Validatlon Subcommittee Charter

SRSC Methed
Validation Subcommit -
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* Development-Validatio
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B Guideimes for the Validatlon of Analytical Methods for the Detection of

- .;'Mlcrobia

APPENDIX 5

Pa“‘: "3“3 in Foods and Feedsi 2“5" —

| Examples of Food Types and Assoclated Mlcroblolog:cai Contaminants

Table 1-Food Categories Relevant to Foodbome Pathogemc Bactena _
(AOACCIassn‘icat!on of Food Categories, Feldsine el al, (2002) JAOACI B5(5) 1197~ 1108) - - -

. Food type

o Yersinia

: per_fnnge_ns

Clostrid!um

' Llsteria
‘| mono -

E.' _ -
coli

TStaph
'aurgus

camPY

Salmonelia

- T

. cereus

Meals

o157 |

raw -

: heat pMéwd

| frozen -

fermented

e B S

|cured

x

xxxxx-f

dishes / gravy

pate .

R SE e ]

Poultry

raw -~ -

-

heat processed

frozen

b

other

dishes / gravy

SeafO'o'd

{raw:

heat processed
|frozen

sheliﬁsh

smoked

LS E S Y P

' le!s & Vegetables

unpasteurized
ju:oe B

raw

heat prooaased _

frozen"" '

dry

;uioeleonoentrate

lowmoist

.

nut:meats

others

Dairy

raw .

>

heat processed

frozen

Fermented? '

AN I |

1 dry

| iGé cieam

>

P i
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cheese |

Chocolate / bakery

low moist

dry powder

milk chocolate

other

custard

Animal feed

| pastry

low moist

> .

pet food

‘Pasta

uncooked |

| x

Misc

dressings

spices

mayonnaise

fiour

' egg / derivatives

L Bt AL L.

cereallrice
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" Product

Table 2. AOAC F t_eg ies Relevant to Non-pa

Ry Total Viab!e

Yeast 8 -

Mold '

: emc Microo amsms

yticai Methods for the Detect:on of
zn Ed Eeomaroco

hactles ;

: Co__h_form &

Ecoli g

[raw

heat processed

frozen

X|><x|

[Fermented

cured

e Ix ¢ Ix

4 Pouitry

raw -

heat pmcessed

>IxIx| |

frozen

' other.

x5 i

Seafood

raw

heat processed

[frozen

X

” _ smoked

T

Taehs [ i}

Fruits & V %ﬂ% -

raw -

X

heatprocess_ed
| frozen T

dry

R il bt B B PRI PO

fennented

. Icured/satted

juice/concentrate |

|  fow moist

[ 3 1o 3¢ Toc J3e-

3 15¢ 3¢ 13 3¢ [ f5¢ [

'ﬂairy

raw. ..

»

*

>

heat prooessed
| frozen -

x

- Felmented

dry -

>

Choclbakely

fow moist I IMF

*

dry .

>

mitk: chooolate

Animal feed

low moist

Pasia

uncooked

Misc

dress:ngs

I It ] D] ] Il T

spices -

mayonnaise

| egg / derivatives
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Guidelmes for the Vahdatton of Analyﬂcal Methods for the Detection of
_ Microblal Pathogens m Foods andFeed, 2 Ed. :

' ooreaiTies - | 4, _ ] B |x .‘ o [x |

Representative Food Products 's‘n‘ 'é'aegcﬂes BN
Meats: |

Ground beef, ground pork, meat by-products glandular products frog Eegs rabblt carcasses,
lamb, sausage, frankfurters lunch meat, beef jerky, meat substitutes

Poultry o
Ground chicken, ground turkey, cooked chlcken raw chicken parts

Seafood: ' o
Raw shrimp, fish sticks, surimi, raw fish filet, raw oysters raw mussels, raw clams; cooked

crawfish, smoked fish, pasteunzed crabmeat

Fruits & Vegetablies: ' o

Fresh / frozen fruits or dried fruits, orange juice, apple juice, appie cider, tomato jume melon
cubes, berries _

Pecans, walnuts, peanut butter coconut, almonds

lettuce, spinach, kale, collard greens, cabbage, bean sprouts, seed sprouts, spent water from
sprouts, peas, mushroom, green beans _ R

Dairy. : '
Yogurt, cottage cheese, hard and soft cheeses taw of pasteurized liquid maik (skim 2% fat
whole, buttermilk), infant formuia, coffee creamer, ice cream, nonfat dry milk / dry whole rm!k

dried buttermﬂk dried cheese spray

Chocolate / bakery:
Frosting and topp:ng mixes, candy and candy coatmg, msik chocolate

Animal feed:
Dry pet food meat and bone meal, chlcken and feather meal

Uncooked Pasta:
Uncooked noodles, macarom spaghetti

Mlscellaneous
Shell eggs, liquid whole eggs orai or tube feedings containing egg, dried whole egg or dned egg
yolk, dried egg whites
Oregano, pepper, paprika, black pepper, white pepper, celery seed or ﬂakes, chili powder, cumin
parsley flakes, rosemary, sesame seed, myme vegetabie flakes, onion flakes, onion powder
garlic flakes, allspice _

- Wheat flour, casein, cake mixes, whey, nonfat dry milk/dry whole milk, com meal dried whole egg
or dried egg yolk, dried egg whites, soy flour, dried yeast, cereals, dried buttermitk, dry cheese

spray
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APPENDIX 6
Strams and Serovars for Inclusmty and Exc!usivnty Panels
. ' (abndged) e

.=  Thig appendsx is meant to serve as a gwde or startang point for the-method developer as
. they construct exclusive and mclus;ve paneis for method valldatzon and is not intended to
* be exhaustive. .
= Access to microbial analyte stram and serovar and colleclions within the FVM research
enterprise is governed by “U.S. Food and Drug Admmlstratlon Foods Program Intemnat .
Straln Sharmg Standard Operating Proaedu ' :

Serotype . . Genotype
A sl stz uidA-OIST:HI/H-
i

EHEC o 0157:H7.
' D1STH7 -
Q157:H7
0157:H7
0157:H-
‘ 0157:H-
SmEC . O68:H-

: . <048
045:42
0137:Ha1
0111:H-
022:H8 .

~ O15M27

- D&H- o ' 3 S

. 026H1L . - * - -

- 045:H2
Q8S:H-
0103:H2
0103:H6
O111:H11
0125:H-
0126:H27

-0146:H21

E colf, stx1 Insert :
014:H19 e + .-
028:H35 : ’

' 048H21
O55:H7

| O104:H21
C121:H19
0165:H25

. : E. colf, stx2 insert o S

Non-taxigénic E, colf Hon-0157:H7 - - s

: -~ O55:H7 ' ' S
D O187:H16

0+ s o+
TR SR,

L S I R
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o '0157H45'.".. B IE
coli O1__57:H_7 o | |
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- Serotype . . . ﬁenotvpe
e T T e sz_xz umamsru?/u-
~ Shigella dysenterige . R + - e
- Hafnia alvel ‘ _ e el
Morganella morganii R
- Citrobacter fruendti - - - Sl C-
Lecterciu adecarboxylata . - ‘ T .
Hafnla alvel - . e
‘Shigella sonnel T - il
Shigella boydii - o s -
© Shigefta flexneri o - . -
atfomermﬂdk R . - SR UV -
- Saimoneila Grp. 30 T o s e .
Salmonella lansing Grp.P o - e .
Kiebsiella pneumoniae  ~ - ST -
Listerio monocytogenes S - T
Listeriginnocua. -~ o .- e -
- Listeriaivanovii - o B
Listeria seeligeri - e . - e -
Listerta welshimers -~~~ - B -
Vibrio cholerae © - O1lnaba - R -
Vibriopambaemolyticus e . e - .
Vibrio wuinificus BN . e
Staphylococeus aureus RN Coom e o
Rhodococous equi. S T S
Lactobociliussp. . T o T
Loctobaciussp. . - S S
. Salmonella typhimurium =~ T RN
" Streptococcuspyogenes . L P -
“Algoligenes faecalls Sl B -
Salmonella cholergesuis - - - S e -
Yersinta emtercolitica . - SRR R T -
Yersinia enfercolitica . .. . T -
Enterobactercloacae . . . Ca - ST -
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N Salmoneﬂa (mclusmty)

ens in Foods and Feeds, 2"" Ed L

Note: (Denved from the Defense Sclence Office (DSO) of the Defense Advanoe Research

Projects Agency (DARPA) Systems and Assays for F ood Examination (SAFE) Program.

fla. Salmoneiia: Subspecies Set

SAFE
Designation

Original

Designation

02-00861
02-0062
02-0105
02-0115
2433
CNM-1020/02
CNM-3578/03
CNM-3863/03
CNM-3885/03
00-0163
00-0324
010227
01-0249
CNM-169
CNM-176
CNM-4250/02
CNM-486/03
CNM-5838/02
01-0089
01-0204
010324 .
02-0111
CNM-247
CNM-259

CNM-3527/02
CNM-7302/02

01-0170
01-0221
010248
02-0188
CNM-3511/02
CNM-4190/02
CNM-750/02
CNM-834/02
01-0133
01-0147
01-0149
01-0276
01-0551
CNM-1904/03
CNM-4708/03

Serotype
Newport
"Enteritidis
Heidelberg
Typhimurium -

Typhi .
4512:b:-
Hadar .
Virchow

Brandenburg
I} 58:1,213,z28:26
i147:d:239
il 48:d:26
I 50:b:z6
. 1153:1228:239
it 38:1228:enx
I 13,22:228.enx
‘W42
i1 18:24 223~ .
ilia 41:24,223:~
lla 40:24,223;-
illa 48:9,251.-
Ma 21:g9,2z51:-
ita 51:9251:-
la62:.g,z51:-

flla 48:24,223,232:-

ia 48:24,223:-
b 60:r:e,n,%x,216 °
b 48:i.z
{lib 61:k:1,5,(7)
litb 81:iv:1,5,7
llib 48: 210: &,n,x,215
Hib 38:210:z53
Hlk 60z
b 50:i.2
IV 50:9,251:-
IV 48:9,251:-
IV 44:24,223.-
iV 45:9.z61:-
IV 16:24,232-
WV 11:z4,223:-
IV 8,7.z36:-

b

Subsp. -

N

I
i

iHa

iila
ia

flla -

tha
b
i
lib
[tib
il -
b
llib

2\
v

N

v

v
v

e

Ma
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N1624,z32-, |

42 sms
43 ST-21_ “IVAlgz51:- W
4 ST22 V4024224~ . v
45 94-0708 V4~ s, bongori
48 850123 - V 40:235:- . 8. bongori
47 96-0233 : - 8, bongon
48 CNM-256 $. bongori
48 CNM-262 : §. bongori
50 85-0321 V 48:235:- 8. bongori
- 51 1121 V18,14,25:210:1,(2),7 M
52 1418 VI 14:b:1,7 R
53 1937 v 68,7:241:1,7 Vi
- 54 2209 o VITas Vi
55 811 . _ VIB 14, 25ae.n X

b, Salmoneifa. Qutbreak Cluster Set

Vi

SAFE Original e
Designation Desagnation _ Serotype
b6 AMMGQS "f‘yphimunum 10T 04?:
57 . K0507 Typhimurium
58 Hg289 - Typhimurium
56 H8290 : Typhlmgnwn
60 ‘H8282 Typhimurium .
81 8293 Typhimurium
62 H8294 Typhimurium
64 2006K0208 . Typhimurium
65 2009K0224 - Typhimurium
68 - 2009K0226 * Typhimurium
&7 2009K0230 ~ Typhimurium
€s 2009K0234 Typhimurium
B89 2059!(0350 - Typhimurium
70 AMOD3380 ' TyphimurmmlDT'lEM
71 AMO1797 “Typhimurium / DT 104
72 AM03758 Typhimurium/ DT 104 .
73 CDC_07-0708 14,[5],12:i:-
74 CDC_08-0061 14,{8],12:%-
75 - CDC_08-0134 1 4,[5),12:i:-
- 76 . CDC_07-835 14,[55,12:¢-
77 CDC_07-934 1 4,[58),12:k-
78 CDC_o7-922 14,18),12:i.-
79 CDC_07ST000857 Enteritidis
80 CDC_08-0253 Enteritidis

81

CDC_08-0254

Enteritidis

v
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lic,

Saimonolla Food Set

SAFE Original
Designation De_signa,tlon
82 - 2105H
8 1465 H
84 2069 H
‘85 2308 H
86 885 H
87 3030 H
g8 768 H
8 1941 H
90 3029 H
91 4000 H
82 1501 H
23 ' - 1097 H
94 - 1250 H
95 1H
66 1070 H
g7 - 2080H
98 3170H
99 1061 H
100 - 1188 H

101 . 1988 H

Guidelsnes for the Vai:dat:on of Ana!ytlcal Methods for the Detection of
Mtcroblai Path mFoods and Feeds 2¥Ed.

Samtype oo

 Saphra -
Rubislaw
Michigan.
Urbana -
Vietnam -
Tornow . -
Gera
Fresno . .
Brisbane
Agona.
Muenchen
Senftenbery
Muenster
Montevideo
Johannesburg
Javiaha
inverness
Cubana
Cerro
Alachita
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lll L:stena spp.

.Omanism _ Isql_ate_# S _!soiatelnfonnaﬂon Serology
L, monocylogenes 15b42 7 cucumber L 4
3312 cheese ~ fap
18b27 redish - 1
s ehimp a1
a0 roasi beef : a1
3358 miik product ° '
T 968 €ook snow crab
BTG bes! & gtavy Rh-
16072 apple julce
{56885 cream th, & veg
16614 - avocado puip
7 15aB0 “turkey ham -
2450 veg. mix
48 -Coid out san.
C 242 ice cream | .

B ‘_...;g S

3818 | lobster e
T e
a2 . Pollack

. ’ .:f1§679 ‘ ciwddardnese
L. monocylogenes 2369 . ) Pmmasolm

g
?
&
$ _-...:; :- L = "~ _: “ - §§é g g.-: § &

g8z

L IR N L N

and
8
-

L monocyogenes 3315 Environmental Isolates (swab)

5
)

g
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Mlcrobaal Patho' ensmFoods and Feeds, 2™ Ed.

m o - fal

L. manocylogenes KC 1710 ' Otheér Isolates 4a7.9
ATCC 19114 C4g
VT |
ATCC 15313 ' 1
. ScoftA a6
ATCC 16116 4c
ATCC 18115,
Organism Isolate # - Organism "~ lIsolate #
L. Innocia - 3107 L, welshimeri s 2230
' 3124 IR 2231
3516 o 3426
3654 L 3441
3758 ‘ S 3659
8273 ' o 16005
3181 C ' 15606
3270 ' — 15616
3392 - C 15048
3552 . 15b50
3757 Hafnigalvei . 8410
16a03 E.coll _ 6385
15294 Movganel!amotganii . 13067
15295 Shigela dysenteriae 13094
15b30 . Clrobacter freundl 13426
15631 E.col . 13d64
15b51 Leclercia adecaboxylata 13065
15a02 . Hatniz alvel _ 13d56
ATCC 33080 Shigelia sohnel - 13gM
L. wanovi 2244 " ‘Shigehia boydii _ 13¢g18
06 Shigefia flexmer _ 13g10
3417 Citrobacler freundil 8261
. 6274 Salmonefia Grp. 30 © 6269
L. ivanovii 1596 Salmonella lansing Grp. P 6270
15807 Klebsiella pneurmonia - e
15698 Viorio choleras . - . e2m
16024 Vibrio parahaemolyticus : 6278
ATCC 16110 Vibrio vinifious 6279
L. seeligert 2232 Staphylococous awreus ATCC 26923
. 2233 © Rhodocorous equt 6261
2243 Lactobacliius sp. 6282
2302 Lactobacllius sp. 6286
3110 Salmonefla typhimurium 6290
312¢ Streptococcus pyogenes ATCC 19616
380 Acaligenes faeoalis ATCC 8750
3423 Salmone#a choleraesuis ATCC 6539

3438 ‘Yersinia entercolliica 1269
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- L.seeﬁgarl (continued) _3451 " Yershia entercoltca ot o
_ 3517 Ecoll ' 12080 o

6275,
15607
15608

-15b09
15b26
16b28
15049
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Gmdeknes for the Valldatlon of Anaiytlcal Methods for the Detection of
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IV Shtgella

inclusive Panel .

Gentls Specles (Gmup} | Serotype
Escherichia | Escherichia coll, Enteralnvasive
Shigelia Provisionat _ Unknown
Shigella bodyif (C)

Shigalta dysenferiaa (A)

Shigella flexneri (B) . K

3a

43
5
5a
5b

8

Shigella flexneri, provisional {B) Unknown
Shigella . sonnei {1} .
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ens inFoods andFeed, sz d boy

ytical Methods for the Detectwn of

Soume"

: Bacteria strain .

" " Acinetobacler baumannii 19606 - ATCC .

- . Aeromonas caviae 15468 ATCC
Aeromonas hydrophila 7066 ATCC .

- Bacillus lichenifonmis 12758 . ATCC .-
Bacillus sphaericus 4525 - ATCC .
-Baciflus steamlhennophﬂus 12018 ATCC ...
Bacillus sublilis = - 6633 ATCC .
-Bordsleila bmnchiseptica 10580 ATCC . .
Burkholderia cepacia 25808 ATCC -
Citrobacter freundii 258 0 PRLSW..
Citrobacter freundii food isolate PRLSW .

. Citrobacter freunaii 68 MNDAL -
- Citroabeter younger food isolate - PRLSW '

~ Clostrodium sporogenes 11437 ATCC..
‘Edwartisiolia farda - 254 PRLSW .
Entembacteraemgenes 13048 ~ATCC - .
Enterobacleraerogenes . - . 44 VADCLS -
Enterobacter cancerogenus food isolate PRLSW .
‘Enferobactercloacae 260 . PRLSW
Enterobacter cloacae 7100  MNDAL
Enterococous durans 6056 - ATCC.

- Enterococous faecalis 7080 ATCC
.Erysipdothnxmusioparhiaa 19414 ATCC. -

- Enterotoxgenic E, coli H10407. CFSAN
Enterotoxgenic E. coli caoo:pﬁwczss CCFSAN. .
Enterotoxgenic £, coii 65 MNDAL .
Escherichai coli 015717 _.__ATCC

v Escherichal coli O187:HY L CATCC
Escherichai coli O167:HY ATCC -
Escherichai coli O157:H7 cDC - .
Escherichal coli 0157: H7 . epe . o
Escherichal coli O157:H7 coCc .
Esvherichal colf O157:H7 cDC -
Escherichai coli O15T:HT MNDAL -
Escherichai coli O157:H? VADCLS, = -
Escherichai coli O157:H44 " VADCLS
Escherichia coli O111:NM 04, 8300067 OCPHL . .
Eschadchiaoolm‘lﬂm 05.88. 00141 . QCPHL. .
Escherichiacoli 8739 ATCC
Escherichia ¢oli 25922 o ATCC -

* Escherichia coli (hemo +) food Isolate PRLSW. -
Eschenichia coli {hemo +) 28 7 VADCLS -
Escherchia colf (sorbitol -) food |solate PRLSW .- -
Esehemhiaco!i(sorhitof«-) food tsolaie PRLESW
Escherchiacoli . - : MNDAL ..
Escherchia coli 74 _ MNDAL - -
Escherichi coli 8 : VADCLS - ..
Klebsiella phenumoniae - 13663 . - ATCC
Kiebsiella pnenumoniae 75 . - -MNDAL -

. Klebsieﬂa oxytoca 66 MNDAL -
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Taciorcia sdocarboryiata

~MNDAL

73
Listeria innocua 33090 ATCC
Listeria ivanovil _ 19118 ATCC
. Listeria monocylogeries 19115 ATCC
Listeria monocylogenes H2446 cbe -
Listeria monocylogenes He393 ChC.
Listeria monocylogenegs H8464 coeG
Listeria monocytogenes HB395 cpc. . -
Listeria seeligeri 35867 ATCC
Morganelia morganii 257 PRLSW
Paenibacilius polymyxa 7070 ATCG |
Pantoea agglomerans food isolate PRLSW
Pasteurella aerogenes 27683 ATCC .
Plesiomonas shigelloides 51803 ATCC
Proteus mirabilis 7002 ATCC
Proteus mirabilis food Isolate PRLSW
Proteus kauseri 1331 5 ATCC
Proteus vulgaris 69 MNDAL
Providencia alcalifaciens 51802 ATCC
Providencia relfgeri 76 - MNDAL
Providencia stuartii 257 " PRLSW ~
Pseudomonas aeruginbsa 27883 ATCC .
Pseudomonas aeruginosa 9027 ATCC .
Pseudomonas aeruginosa 67 MNDAL
Pseudomonas mendocina food lsolate PRLSW
Rhodococeus equi 6939 ATCC
Salmonelia Gaminara 8324 ATCC
Salmonella diarizonae 12325 ATCC
Salmonelia Abortusequi 5842 - ATCC -
Salmonelia diarizonae 129934 ATCC
Salmonella dianzonae 262 PRLSW.
Salmonella Mbandaka 253 PRLSW
-Salmonelia Tennessee 248 PRLSW ...
Salmonella L.exington . 248 PRLSW
Salmonella Havana - 241 PRLSW
Salmonella Baildon 61-9% CDC
Salmonelia spp. 78-99 cDC
Salmoneila spp. 87-03 cbC
Saimonella spp. a98-03 coC
Salmonella Braenderup H 981 2 cDC
Saimonella Enteritidis 59 MNDAL
&aimonella Heidelberg 60 MNDAL
Saimonella Kentucky 61 MNDAL
Salmoneita Newport 62 MNDAL .
Salmoneifa Typhimurium 30 VADCLS
Serralfa liquefaciens 27592 ATCC
Serratia liquefaciens 70 MNDAL
Sphingomonas paucimobifis 72 MNDAL
Staphylococcus aureus 6538 ATCC
Staphylococcus aureus 26923 ATCC
Staphyilococus epidermidis 14880 ATCC
Staphylococeus xylosus 29971 ATCC .
Streptococcus equi subsp. equi 9528 ATCC
Streptocaccus gallolyticus 98049 ATCC
" Strg 19615 ATCC -

uUs

| Guidelines for the Validatlon of Anatytlcal Methods for the Detect:on of
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V‘bnocho&eme U .-_-14035 N A_TCC:-'- B
Vibrio cholerae 14033 - ATCC

- Vibrio parahaemoMlcus 17802 - ATCC )
Vibrio vuinificus -~ . 27582 o ATGC s
Vemin;aenterwoiiﬁca i BABTY . CATEG

“Yersinia enterocoliica 27728 . ATCGT T
R, 33639::_:_-"1'- —ATCC

in Type Cu!fure Coﬂection '
: OCPHL Orénge County Public Health Laboratory, CA
CDC: Centers for Disease Conirol and Prevention. -
PRLSW: Pacific Regiorial Laboratory - Southwest, FDA .
- CFSAN: Cenfer for Food Safety and Appiied Nutrition, FDA .
- VADCLS: Virginia Division of Consolidated Laborafory Services
MNDAL anesota ﬁepadment of Agnculfure Labomtory
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Guidelmes for the Validation of Analytical Methods for the Detectxon of
Mtcrobla! Path 'ensmFoods and Feads,2 Bd.

V Food-bome RNA V:ruses ‘
These panels were developed and adoptad by the FDA BAM aouncﬂ 200—2008

Inclusivity requlrements

Level Two -

Level Four _

™ Target Level One_ Level Three
_ 2 Strains - 5 Strains~ | 10 Strains -
Norovirus 1 Strain Genogroup | Genogroup | Genogroup | Genogroup |
1 Strain Genogroup il 5 Strains - } 10 Strains - 20 Strains -
_ Genogroup Il Genogroup Il . | Genogroup 1
Hepattis A | /(N17/ 13 (bgencPe | Ssiains® | 10Steine® | 20 Strains®
Enterovirus PciioviruAsT%:(gt}ﬁeJraxitgg% | S5stains® | 15 Strains® 30 Strains*
Hepatitis A Panels

Level Two {“shouid include the following strains):

HM175/18f (subgenotype 1B) ATCC #VR-1402

HAS-15 (subgenotype 1A) ATCC #VR-2281

Levels Three and Four (**hould include the following strains):
HM175/18f {subgenotype 1B) ATCC #VR-1402
'HAS-15 (subgenotype 1A); ATCC #VR-2281
LSH/S ATCC #VR-2268

PA219 (subgenatype HIA) 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 include the following strains):
Poliovirus 1 (attenuated) ATCC #VR-1562
Paoliovirus 3 {attenuated) ATCC #VR-83

Coxsackievirus A3 ATCC #VR-1007
Echovirus 1 ‘ ATCC #VR-1038
ATCC #VR-51

Echovirus 21
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Guide!mes for the_ Va!idatlon of Analyt:cal Methods for the Detectlon of .
i _Mlcrobial Path og ens in FoodsandFeeds , 2“ : Ed‘“" R

V Food-borne RNA V:ruses (contmued)
Exciusiv: rPanel

o~

Target | LevelOne Level Tw_o | Level Three | LevelFour
" Norovirus | 10strains® | 20 strains® 303tra;ns 140 _é.trains"-_
Hepatitis A | 10strains® | 20 straing® Ostrains? | 40 strams"
Enterovirus | 10 strains® © 20 strains’ " 30straing’ | "'40 sirams .

Noroviruls Paneis
_Level One ('must inc!uda)

Panel A

HMA175/18f (subgenotype 13)

Poliovirus 1 (attenuated)
Feline calicivirus
Munne cahciwrus

Leveis Two, Three and F’our ("musf :nclude)

: Panel A representatives plus: .

- 'Pane! B :
HAV; (subgenotype 1A)
Coxsacklemrus Aa
- Echovirus 1. BRI
Rotavirus; -
-Astrowtus

- 8an Miguel Ses lion vims :

Eschenichia coli (1)
Salmoneila sp.(1)
Shigefia sp. (1}
Vibrio sp. (1) -
Listeria sp. (1} -

{tf avallable}

ATCC #VR»‘! 402 (or equlvalent)' :

| ATCC #VR-1562 (or equsvaient):; o

ATCC #VR~2057

ATCC #VR-2281 (or equivaient)' o

ATCC #VR-1007 {orequivalent) .. . .

~ATCC #VR-1038 (or equivalent) =~
ATCC #VR-201 8 (or equwaient)__ g
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Gutdelanes for the Val;datmn of Analyt:cal Methods for the Detection of
- MrcroblalPath Foods and Feeds,z“ Ed IR

Hepatltls A Panels |
Level One (‘must include):

Panel C o

norovirus genogroup 1

norovirus genogroup il - - S EE
Poliovirus 1 {attenuated), ATCC #VR-1562 (or equivalent)
Coxsackievirus A3 ATCC #VR-1007 (or equnva%ent)

Levels Two. Three and Four (“'musf include):
Panel C representatives plus

Panel D ' : -
Echovirus 1 ATCC #VR-1038 (or equivalent)
Rotavirus . ATCC #VR-2018 (or equivaient)
Feline calicivirus ATCC #VR-2057

Astrovirus :

Escherichia coli (1)

Salmonelia sp.(1) .

Shigeila sp.(1)

Vibrio sp. (1)

Listeria sp. (1)

Enterovirus Panels:
Level One ('must mciude)

PanelE

norovirus genogroup 1

NOrovirus genogroup 0o

HM175/18f (subgenotype 1B) ATCC #VR-1402 (or equwalent)

Leve!s Two, Three and Four (‘must include):
Panel E representatives plus

Panel F

HAV (subgenotype 1A) ATCC #VR-2281 (or equivalent)
Rotavirus ATCC #VR-2018 (or equivalent)
Feline calicivirus . ATCC #VR-2057 ,
Escherichia coli (1) :

Salmonella sp.{1)

Shigella sp.(1)

Vibrio sp. {1}

Listeria sp. (1) .
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Gurdelmes for the Valzdation of Analytlcal Methods for the Detection of
e MICLOD R PathogensmFoods and Feed,z“dEd s

-~

'VI Protozoan Parasites

A._ Cyclospom cayetanensis
I - ¥ lncluswe Panel
" As many geographic and outbreak isolates asare avaiiab!e _

‘h. Exclusive Panel
~ Cyclosporaspp.
-C. cercopitheci
C.colohi -
L papibn!s

Elmeda spp ,
E. acerviiina
E. bovis -
E. b_umetti
E., maxima
"E. mitis

E. mivati
E. necaltix
E. nieschulzi
E. prascox .
E. tonella -

o Addmona! Micmrymlsms
! | - Cryplospordium spp
‘ - Apicomplexa.
E_!agte__nal gsal_a_tes

o~

B Crypfospondium s pp

Inciusive Panel
-C. hominis
c. parvum {multiple stralns available)

Exclusive Panel

. C. baileyi

C. canis

- C. euniculus
C. felis

- C. meleagridi
C. muris

C. serpentis
Cyclospora ssp.
Apicomplexa

Baclerial isolates
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n (FDA) s responisible for ensuring the safety of -~
ion’s food stpply. FDA laboratories contribiite to this mission
® programs, ‘targeted regulatory analyses, and emergericy * .+
ated Yood orfeed is detected or suspecied in & biblic health - -
he effectiveness of these activities i highly depéndent on'the quality’and - - -
performance. of the laboratory-methods rieeded to support reg ulatory complianice, " - ..
investigations and enforcement actions. To ensure that the chemical methods employed for

i

the analysis of foods and feeds reét the highest analytical performance standards
appropriate for their intended purposes, the FDA Office of Foods and Veterinary Medicine
(OFVM) through the Science and Research Steering Committee (SRSC) has established -
criteria by which all Foods ahd Veterinary Mediciné (FVM) Program chefhical methods shall -
be evaluated and validated. This document defines four, staridard levels of performance for

- .use in the validation of analytical regulatory methods for chemical analytes in foods and - -

. These criteria apply to FDA laboraitories as they develop and pi ticipate in the validation of
. analytical tequtatory methods for chemical analytas in anticipation of Agericy-wide FYM .
- Program implémentation. Thesé ‘criterid do not applyto methods:developed by of stibmitted
to FDA under a codified process or official guidance (e.g., in'the Code of Federal - =

. Regilations, CPGs, etc.) such as for veterinary drug approval. For such sfudies, the + - = ©
~ approprlate Genter for Veterinary Medicine (CYM) or'other Prog m guiidance doct
(-\ - should be fdllowed. This guidance is a forward-iooking doeument; the require
( wly-developed methods and significan
5). Once a method has béen validated al

validation document. .

istrative Authority and Responsibilities

1.3 Adm R L
All critéria established in this docuent fot analytical method validation have béen
and approved by the OFVM and the SRSC. Thé OFVM document, FDA:OFVM-3, - .
establishes the standard operating procedurs for th approval and tracking of method .
development and validation activities within the FVM Program {1]. Single laboratory
validation (SLV) studies (including both Leve! 1 and Level 2 validations) can be managed
. wholly by the respective Center and Office line management structure. Oversight and
coordination of multi-laboratory validation {MLV) studies (including both Level 3 and Level 4

adopled

validations) are the responsibility of the Mettiods Vaifdat;onSubcommat{ees(MVS) E
1.4 The Method Validation Subcommittee ~ * " L
: Under the charge of the SRSC, the Chemistry Methods Validation Subcommittee (CMVS)

.- wilt have oversight responsibility for MLV studies involving chemical methods associated .



with the FVM Program which are mtended foruse iha regula ory context -

subcoimmittee of the Chemistry | Research Coordmatmg Group {(CRCG), which reports

- diréctly to the SRSC.. The CMVS is. governed by the orgamza‘uonal structure, rol d
respons:bllrtles as: detarled ln its charter {2]- Brief CMVS wrll oversee and o

jration. wrth thé orig atlng abor

comp[eted MLV studre
questaons etc can be

_appropg'la L[‘ec mcal Ad\nsory
ble’ consrderatron of fac‘ rs before

1.5 Generai Responsub:ltty of the Origmatlng Laborator‘y' ‘ :

It is the responsibility of the ariginating. laboratory to gnsure proper adherence to all crlterla
described in this document. The or:gmatmg laboratory should work in consultation wnth the
CMVS and/or its desagnated Te chinical- Adwsory Sroup. e AG) throughout the multi-
laboratory vahda _n__proces - t-vall be tt]e responsrbtllty of the ongmatmg Iaboratory to

. rnclude the(r resf ctive 'AIQC managerl alt aspects af the vahdation pro ) NUU

validated by col
: that serveto def” ne and quantrfy me




he Validation,o

..Mycotoxms' T RS
. Nutnerzts

situe Ing extended to handle what Is likely to'be
(perhaps one time) use by ohe laboratory and is therefcre riot inténc
regulatory use, thus would be validated at a fower level. For example when 8.
- . . pesticide Eaboratory receives several new food matri ;_formult:-r ‘analyse s._xhat were
© not covered in’ n of. lelifies would not generally .
. be reqmred and & morg abbrevzated vafzdat:on!venf catzc)ri w1thm ihe pestlclde progran‘z s
: gwdeimgs may be acceptab!e T o

1 8 Reqmrements e
Method vahdation is requtred for
Subm_!sslon of anew. or-ortgmai method - : ' .
Expang.son of the an, exi ‘ng method to mclude addmcnal ana!y’:es
. e. Expanslon of the- scope o an ex&stmg method to tnciude_addlt;o L
_ * Changes'in the intended use of an ex;stmg method:{e.g., screentng vs con‘F rmatory)._ :
-_ '='5Mod;f 'tlons to’ a'-metth that may@itar ifs. performa '_‘e.;specn‘" catfons {eg, i
- :modifications that could sngmf’ cant{y affect: ecision an Y to
- thefundamental science of an -existing' miticant ; _es to reagents
... apparatus, instrumental paraméters,: sample preparaﬁon anciiar extraction, or,
. modification of 8 method's range beyond validated levels). Some examples of
. .- allowable modifications that: would not require further validation are prowded in the E
: document ORA LAB 5 Attachiment Modlt" cat _ n.Cntena;_[B] ,




2, o CRITERIA ‘A D'GUIDANC = FO

2 1 General Vahdatlon Tools and Protocol Gurdance
There are a number of excellent references and gurdes avarlable‘ prov;drng [
information on method validation for chernical methiods [3- 20} The followrng provides some '

_ general gu;delrnes/toois that should be used to assess method perform o

General Protocol: Prepare and analyze method blanks matnx blanks reference matenals (if
trix blanks if avallable) of known concentratlon as.
/e and Table 1. belo _

Blahks: Use of yarious typés of blanks ‘enables assessment o}
attributable to the analyte in relatren to other sources. Blanks are useful in the determrn:atron
. of fimit of detection. : :

Reference matena!s and cen‘rfred reference matenals:i-”l"he'use of known reference materrals |
] able) shoul"’ i re racy or bias of

stehes the saimples being {{”
18 dto establlsh background o

_ ‘ ly repre ntatlve of recovery I,
mcurred analytes ) Matrrx effec ,an also be assessed with these samples Accuracy or
bias and precision are calculated from these results The data can also be used to evaluate
robustness of the method resultmg from changes in the sample matrlx

!ncurred Samp[es This type of sample contarns (not laboratory fortlfred) the analyte(s)
interest (if available) and can be used to evaluate precrsren and bias (if analyte '
concentrat:on(s) are reliably krown). Analyte recoVery can also be evaluated through
suiccessive extractions of the sample ancllor comparrson to another analytrcal procedtre

: wrth known b:as

: Reagent Blank: This type of blank lncorporates all reagents used in the melhod andis
sub ected to all sample processing opel ions: it serves to verrfy that reagents are analyte
' free and the equrpment used does not irit rfere wrth or affeot the analytlcal srgnal

i 'on of the analytrcal process ‘ n be evaluated usmg replacate
tory should assure th adequate sample ephcates are L

= ‘Repl'rcate Analyses The precr
' . g'rnatrng labo_




: "_performed and that results from repilcate measurements of each ]
- Mmrmaily, the method repeatabrlrty shouid be eva!uated‘ S >

Interferences Spectral physrcat and chemrcal znterferences can’ be eveIuated by analyzmg
- samples containing various stispected interferences @arryover should be evaluated usrng
-the rncorporation of blanks rmmecilately fot!ewing standards and samp[es Sy

_ 'Sz‘atrsrrcs Statrstlca! teehnrques are_empioyed to evaiuate accuracy, trueness (or bras)
precrs;on Clinear ra 'ge izmrts ef det ctioit and quantitation, and measurement urrcertamty

2 2 Referen‘ € Metho - e

3nce 'etpod is & method by whrch the performance of an altemafe ornew: methcd

3 _ ed or eva!uated For chemrcai anafytes “an appropnate reference method is

identifiable or avariable However there are some instances in which’ thé use of a

s referenee method is appropnate Such ‘as whep rep!acrng amethod specified for use in a.

: compflanCe program ns tation between the' orrgmatmg !aboratory and the CMVS and
' > slgges d ' 'hen dec;é;ng rf the use af a reference method wrlt be _

2.3 Performance Characterrst;cs e BT e
Performance characteristics’ that should be eva!uated in order to validate a method wm vary
__dependmg on the rntended use of the: meth : *quantitatwe vs

_ _quaht ) degree to'whic ' X

Tor vVal Ve . Js. Validation of 'new

_—Qulﬁ include atam rmu' aiuatron ofthe following ﬁerferrnance

) .charactenstrcs accuracy, precision, seiectswty Irrmt oi’ detection limit of quantrtatlon
irnearrty (or other calibration ‘model), range, measurement uncertalnty ruggedness
conflrmatron of rdenhty and sprke recovery R

Performance Charactenstrcs for Vafrdatron of New Qua!rtatrve Methods Vai:daaon of new _
qualitative met} da should. include at aminimum: evaluatlon of the foi!owmg performanc:e -
\cheracterrstscs senvarty selectrvrty, false positive. rate, false negatrve rate minrmum -
detectab!e concentr ron'- ruggedness and conr‘ rmatron of rdentrty EREEE

Performance C ara err.sfrcs for Va!rdatran of Method Extensro_ns Valrdatrng the extensron
of: methoes thatha h validated requares a careful evaluation of the intended
purpose of th . , aration and/or the extractmn
precedurelanal' ied ;from eexrstmg-iest procedure it should be
. e modifications do- not adverse}y affectthe’ precision and. aceuracy of .
the dat obtamed IR otdet o rmplement the modified method, generally the standard or
_ exrstfng method fs first performed The modifi ed, method performance then is vern‘" ed by
_ com’b rrson wrth that of the orrginal method e o _

10



2 5 Method Valldatron Levels

Ly
Confl rmatron' of identity for each anal st be performed as
for regutatory enforcement for both qualit ive and quantrtatlve meth
-~ confirmation of |dent1ty usyally: requrres analytgoat!y rdentrfymg :e-'- e
in the scope of the new methad being validated such as With mass's r_ali-fragmentatlon :
patterns or by demonstratron of results in a eement w1th those obtamed.usrng an '

mdependent analysrs

FDA has lssued gurdance documents on the deveiopment eva!uat:on,wan‘d appllcatron of
mass spectrometric. methods for confirming the identity of target analytes rncludrng CVYM
Guidance for Industry 118 Mass Spectmmetry for Confirmatlon of the 1dent|ty of Anrmat
Drug. Res;dues [4}and ORA—LAB 010; Guidance )
Support Regulatory Actfon on Peetrcrde _ 5. {5] Foilo
required for veterinary drug tesidu kmethods The ORA-LAB 010 oc
specrfrca!ly for pestrcrde anatyses For other types of chemma onta;’nmants ;n ,
food addrtrves Tycotoxin c); '

written as'a Guidance fo 1 thy
externally revrewed arid dlstrrbuted R addrtron GFVM is currently draftlng a supp ent to

CVM Guidance for Industry 118 specrfrcally addressirig the use of hugh resolutron mass
speotrometry and the evaluatron of exact mass measurement data Sl s

The following descrlbes the four. standard ievels of performance deﬂn d fc
validation-of: snalytical régulatory 1 - hemrca nalyte d
‘based on. the Food £ ergency_R Jof
FERN Vahdatron Guidelinés for FERN G
[6], as well as AOAC gurdelmes for sing!
[8]. Key validation parameters for each Ievel

' responslblllty of the orrgrnatrng (devet

‘ratory vaildatron [7]' and co
re summanzed |n Tabie 1,

and is approprrate for
of scrutmy will determme, in part w )




Level Two oo sl e i D e
This is a single laboratory validation level,. The originating lab has conducteda . -

com sive validation study, with performance criteria Sirriilar.to an AOAC Single

.;ry._-'\_z‘alidatior}ﬁ_tydL if appropriate, a comparison with an existing reference method
' ;  of the criteria of y may be at 2 level than the
on study, b propriate for veloping method at -

- ‘_?nten;ié:&ﬂse: unﬁhé régu!éto_ry testing, emergency needs, minor method - o

R mpdiﬂcat;iphs,- analyte and matrix extensions of screening methods. If a method - L
-~ validated at this level is expected to have use that is widespread, long term, of high ** -
P isibility o ntially involved inl international trade confiicts, its validation should -
~ be extended to at least Level Threebelow. " o S

LevelThree . - .~ ... .~ G e
This Is a multi-laboratory validation level. Level Three validation émploys a minimur of ohe -
collabsrating laboratory in addition to the origifiating taboratory. Most 6f thecriteria followad
by the originating lab aré at a léve} similar to thé ADAS ful collaborative study level with ~~ * + -
- comparison to an éxisting reference method when available and appropriate. The ‘add
-coltaborating laboratories follow many of the criteria found in an AOAC collaborative
The main differences are that Level Three validation employs at least one additional " -
-collaborating faboratory instead ¢f thé eight to ten used by AOAC:and requires fewsr e
- replicates for each food matrix/spike level. ;"2 vy 0 e E ST

~ - Intended Use: Methods validated to this ievel of scrutiny are acceptable for usein all = ;

- regulatory circumstances including screening analyses, confirmatory analyses, |
- ——regulalony surveys, arid compliance siipportIf the-method s expected to have
* - Is widespread, long term, of high public visibility or involved in international trade

- -conflicts, it may be appropriate to have.ts.validation extended folevel Four. =

. This validation level has criteria équivalent to & fuil AOAG or ISO Collaborative Study. ‘Any-~
. method reaching this level of validation should be able to be submitted for adoption by the ™ = -
- AOAC as a fully collaborated method. -~~~ e A

eptability ranges used by various national and i s .
and their sources are provided in Appendix 2. Acceptable spike recoveries vary with analyte
concentration as indicated in Appendix 2 (e.g:: recoveries may fall in approximately the 80-,
120% rarige for quantitative methods at the 1 g/ (Bpm) concentration). Repeatability and
reproducibility. also vary with anidlyte concentration. The acceptability ranges in Appendix 2
provide approximate target ranges for method developers and the MVS and are not rigid
binding guidelines. It is recognized that for some situations such as-with difficult matrices,

" extremely low analyte concentrations (e.g., chlorinated dioxins, persistent organic

12



“pollutants),

¥

ranges may not be achtevable of requnred. :

- ‘NL‘]mb'er

| labs.

| participating .,

1 matrix.

solrces ber
matrix*

Number. of.-“ T

Number of

, ‘__1 matnx bia'nk .

1- matrlx bla'nk '

Réplicates.
| required’ per.
. matnx :
source at
each levst.

52 (quantitative)-
: '3;2 (qga‘[i_tatiye) _

"éz"(q-lié‘nt_.itatwe)_ o
>3 (qualitative)

| >3 (qua atwe)

' >4f(quant|tattve)
126 (quahtatave)‘

Ce

&




‘guide and should compare:

3.2 Anaiyte xtens:on

. _-When new ana!ytes.are added. aquam‘.:' ;
- performed to ensure that the addgt:on of new compounds do ot affect the performance of

Gu;dehnes fer _the Vahdanon of Chemlcal Methods
' for the ;DA FVM_"-

F’Iatform extensnon vahdatron"should

the. PFOPO e
-method% !n plannmg platfor exten[si
t

) Wy & o
extension va!sdationiwauld bei edfo nsure
_ _produces equ1vaient results tothe: or:gma!ly vahdated

Multi-residue, multi—c gss metho_ds are becommg more common
are semi-quantitative {limi sts)or. qual;tatwe broad band.s' een
requzremenfs for these type: fiprgcedures are-di scnbed beIGW However ifa muitl- .
residue method eant to be used for. quantitation, the' same; ;aerforman? charactertst:cs
as. requ;red for. single analyte methods should be: eva!uated for, ‘each ana_ yie (accuracy, -
precision, setectlv:ty limit of detection, hmst of quantttatzon hneanty range, uncertainty, and
ruggeciness) Itis understood that with a large mulh»res:due method ; notall analytes will:
meeétthe recommended: -aceeptability ranges listed in Appendzx 2; but the perfgrmance for

:any of these methods -
Perfan‘nance ‘

each compound should be. tested 5ndjreported s0 thatthe z accuracy and- precision are

known for any g!veu anaiyte and are. ufﬁcnent for the mtended purpese Qf the methcd

t:ve muiti—reszdue method, ktests shou!‘d be

the mstrumental conditions, e.g.- duty Cycle or scan rates for other eiutmg analytes, and that

14



3. 3 Food Matrlx Exten5|

the anaiytes do not present 3 chem;cai of ph
tested analytes '

od performance. with 2 new matrix is intended to
' 'd;rel:ab re Em

(Level 1 in Ta
with a matrix not pre\nously vahdated in response
or pubhc health, and in thus type of urgent situation itis not k)

' latrix idated _methoc{s nt

c
toa real.or percewed_ at fo
=_Lhat th

behave similarly. it is also ‘usually the case '
by FDA are used to analyze a diversity of products representmg alarge spectrum of

matr:ces 1t becomes unfeaSthe to carry out a matrix ex li d_a’uon for each sif

Appendix ¢ |
representatlve matrice

ts (common gemi-q i
f qualitative methods include:




" This approach carﬁ‘-'a,!éd,be used for

 the factthatthe observed res
. therefore, a response lowei

 (statistically) different from that

20 On 2N InstrUMeNt response, a thres
ce limit, based on an estimate of the standard devis
coneentration of an analyte in samples fortified with the anal

on of the response or

yte at the level of concem,

Example:
Milk

immunosorbent assay (ELISA) or optical biosensor.assays. Thesedests may be on-. .-
compefitive (direct measurement of analyte response) or competitive (indirect -

measurement). - Analysis of afrom.a competitive immunosorbent fest should aec unt

mmanosorbent assays, it is also i
rix samiples and to verify that the bl
of the threshold

Perfohﬁéh’éé Characteristics .of limit té‘éts:- s

 Validation of new limit tests should include, at a minimum, evaluation of the following - - -

perfarmance-characteristics - sensitivity: specificity; precision; threshold-or cut-off value fatse

the .thre_shold[c_utjoff value), and ruggedness/robustness.

positive rate, false negative rate, minimum detectable concentration (should be lower than o

3.5 Qualitative Broad-band Analyte Screening S L

Broad-band methods that can detect many compounds are being utilized more frequently as
an initial screening step as part of chemical contaminant testing in FDA laboratories. These
methods usually Involve mass spectrometric analyses and provide qualitative information.
For example, the data obtained may be compared to an established reference such as a
database of compounds with exact mass and molecular formula information or spectrain a .
compiled library. For regulatory action, any positive findings from this screen should be

cenﬁr'med_.by a targeted method (for example using a LC-MS/MS or GC-MSIMS platformy).

Typiﬁéau)—'(, initial validation of these methods is performed using a li.mit_ed,ﬂset of representative

-an‘a!yté_s 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 common chemical toxins) are tested with the method using
representative matrices. The performance characteristics that may be evaluated include:
sensitivity, selectivity, false positive rate, false negative rate, minimum detectable

- concentration, ruggedness, and confirmation of identity. It is understood that the method

16



;'“"mpared:t gt
nbed‘ eﬁted

class of conipounds t has already beer vahdated for'the broad-b : ;
compound sharés chemlcal charactenstlcs with an emstmg clags of compoun 8 ;n the scope
of the method, then it may suff ce to select a few representative matrices, perfor‘f, 4 single
level splke in these representatl' "nces in duph ' 'nnlnethat teproducible
recovery is obtamed in order to assess whether the analyte can be detected effectively by
the method. Scel rios that may requ:re a full valadat[on would include a new analyte | being
addéd tothe’ s;" pe of the broadaband miéthad that was not represented by any ¢ of the

compound‘c[a ‘already in the scope. A!so tft € jew analyte fequires modifi cattons in
: fiical ch f th“’n nts mclus:on nth' cope’

; f;ndlngs by the broad band meth 'd are subjected to
1od, it is Still smpodant to° dete ing; t
he br ' does not gwe rise toa hzgh nurber of -
2ans th method faﬂs to-détect a’

: gative finding Fa

residué in its scope when the residugis p

: concern or minimum detectable cancentration ~While- thel.posﬁ s fif
_method i$ subjected to further analysis and serutiny, negative fi ndmgs are upheld as such

and'a fegulatory dems:on 15 made based on thesea results, e g to release "e:products lnto
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A f hfe' chem;_c $ubstance measured A
method of anatysrs ' o

: nthe expecia of Ihe test resu!t Ad the't e'vq!ua or
. accepted reference value. ‘Bias i is the total sysiemahc error and there may be one or more.
_systematlc error. cemponents contnbuting to th 'tg_i,gsﬁ., L ‘ R

£ ' Blank A substance that. does not contam'the analytes 6f mterest and is subjecte'__ othe:
o . Bianks can be further classified as melhod blank matnx

'Callbratlon Standard:-_A' known amount or concentrat:on of ahalyte used to calzbrate the
' ‘matrix matched for.specific mpl matnce§

alytefroma prewous-_samp eor standard which is’ retamed in the
' d in subsequent samples.Also cailed memoof. G

by a | ar
values w:th assomated uncertam:tlgs and.traceabili

‘Standard Reference Material (SRM) is the. tradem'arkrr'tamerof CRMs producéd anc%
: dlstnbuted by the Natlona! Institute of Standards and Technology (N!ST)

‘ Check Analysns Result from a second mdependent analySIs wh;ch is ccmpared w,ith the

. ,result from the: lmtlal analysns Typzcaﬂy, check analyses are performed bya drfferent analyst _'
usmg thesamemethod o RIS S _ ; :

20



e R o S A

- Conflrmatron\ of ldentaty " Unambiguous: 1 0f _ GHfiC,
technique such as mass spectrometry or by demonstra‘uon of results from two or more o

rndependent ana!yses m agreement

screenmg fesiilts:

' Cut-off Concentratron In quahtatwe analysrs ‘the concentration of the analyte that is
either statrstrcally lower than the, level of concem (for i fimit tests) orat wha_ch _pos:tlve "\ N
rdentrfrcatron ceases (for com‘" rmatroh of tdentity methods) See alhﬁ  Thres! '_' -

'False Negatwe Rate In qualrtatrve analysrs a measure of how often a test result mdr _
‘that'dn analyte is not present whien, in‘fact, itis present or rs present rn an amou
than a threshold or desrgnated cut-off concentration. - . _ . T

"j'that an anal prese fa 5E
‘ 'than a threshotd or desrgnated cut*off concentratron

Fitness for Purpose Degree to whrch data produced by a measurement process enabies
a user to make techmoaiiy and admrnsstra 've ect decrsrons for a stated purpose )

Gurdance Level Levet of concern or a
lrably rdentrﬂed or quahtifie

Incurr dSamplesl"'}Samplesrt_ ; analyte
from laboratoryfomf jcation butfrom‘sour_
exposurelncludes T @ X8

i ence: A pc _
- 'substance other than the anaiyte Includes spectralf-'-p Y
i g accurate'measurement ofthe a

: chemrcat addedto the sample
ion of the analyte

re:the sampl 5 0
, Vlsafe !evel actron Ieve! guidance




" Limit of Deteot

fevel of conoern. ‘Aiso referred to as binary of pass/fail tests. . .-

Matri

_solvent solutions of the analyte.

- more.: .

“instrumerital rioise; blank variabi ‘saimple matrix vaiability, and dilution factor.

(’M A
!
|

tion of GhemicalMethods

L EVM Program, 2"Ed. oo
ion (LOD):The hinimum amotntor.congentiation of an
reliably distinguished from zero. The term is usually restricted to:the resp

Guidetines for the.Valida

detection system and-is often referred to as the Detection Limit. When applied to the ..

complete analytical method it is.often referred to.as the Method.Detectio Li

R ST B R Lo AR T SRR N ls__‘ R SRR L ] AR
Limit.of Quantitation (LOQ): The minimym amount erconcentration. of analyte in thetest

sample that can be quantified with acceptable precision.-Limit of quantitation {or . =
quantification) is variously defined but must.be avalue greater than the MDL and should
apply to the.complete analyticalmethod.+..- 5 e, o ' R O TETCR PRI

.

Limit Test: A type of semi-quanititative screening method in which a3

Lin-‘e':":ii'i.tyr: The abihtyef amethodwpthma 'ce_rf'a,i'ﬁranéé.: fo pr_ovidé,‘-'agh strumental -
response or.test results preportional to the quantity of analyte to be ';ietelfnnined., in the test

sample. |

':;,Ailtﬁgﬂfcq_tjéﬁtu_eén_fs'_Qf.,_t.hé,:t‘e,s_i sample w;th 'th_-e ch:gpﬁof;;oﬁih_‘e,;:ana'l_yte. '

DERE e LR : :.‘ - e A: AN L '::', . o %%y L { R 2!\ ‘--“: ot .l e N
Matrix Blank: ‘A substance that closely matches the samples-being analyzed.with regard to

at

- matrix components. ‘Ideally, the m atrix-blank does not-cornitain the analyte(s) of jnterast but

is subjected to all ‘sampf_e_proce'ss_ing'_Q'pef’a_tions including all reagents used to analyze the

test'sarmiples.  The matrix blank is used to ;jg,tefr’ning;the.absen‘ée*;rs_f:Signiﬂ_ggn?; interference

due’to matrix; reagehts and equipmént used inthe analysis. -
R S T R T

Matrix Effec: An nflence of an ar more components from the sample mat on the

Matrix Solirce: The brigin of a test fatrix used in'méthod validation,” A sample matiixinay

have variability due to its source.  Different fobd matrix Sources can be defingd as different

commercial brands, matrices from different suppliers, or in some cases different matrices
altogether. Forexaniple;fa variety of food matrices with différing physical and chermical
properties are sef_e_c_ied,_-the__nu_m_ber_qf §Qu[¢e_s;ior_e_ach_fotéd sample matr_ix_njay‘bé Oné or

Matrix spike: An aliguiot of a sample prepared by adding a knowh amount of analyte(s) to a

~specified amount of matrix. A matrix spi ke is subjected to the-entire -énfalyiiﬁa!fbrbftiédufé 10

 establish if the method is appropriate for the analysis of a specific analyte(s) in a particular

malrix. Also'efered {0 a5 & Laboralory Fortd Matt.

Method blank: A substance that d

analyte-

Method Detection Limit (MDL): The minimum amount or concentration of analyte in the

guished from zero. MDL: is dependent on sensitiiy,

92



‘ Meth fdemonstrating or'conﬂrmlng that a met
for its mtended purpose Vaildatlon includes démonstrating performance characterlst!cs
suchas accurac "cisson spectﬁcnty, !tmlt of detectlon ltmlt of é:guantstafion Imeanty
range ruggedneSS and‘robustness ‘ E o ' . S

Method Venf:cation The process of demonstrating"thét' a'lebofefo&iis' oapéble o_'f-j- o
‘ rephcatlng a valldated method w;th an acceptebie levei of performance _

!

Mmlmum Detectable Concentratlon (MDC)T:- !n quahtah , ‘iy5¢s an estlmate of the
minimum concentratlon of: analyte that must be presént. ina sample to-ensure ata specufied
high probablllty (typioally 95% of greater) that the measured response v will exceed the -
detaction threshold; Ieadmg ofie to correcﬂy oonctude that an. ana{yte is present m the o

sample -

. Prec;ston The c!oseness of agreement betWeen :ndependent test resu!ts obtalned under
' specmed conditions. Thie precision is descrlbed by statistical methods guch as a standard

deviation or confidence lirit of test results. See also Random Error: -Precision canvbe

-further c!ass adas Repeatabrhty, Intermedfate Precrs:on and Reproduo;bmty

Quahtatlvé ‘Analys |s!Method Anaiys:slmeth ‘ in‘whlch substances are identlﬁed or
ciassified on the basis of thelr chemical; biologica! or phys:cal propertles The test result is
exther the presence or. absence of the analyte(s) in questton L

gent_Blank Reagents ueed in the procedure taken through the entire method , ‘. "
Blanks are used to detel Gl of |gn1f|cant mterference d N

réportion of analytu

:determmahon from the anaiyhcal portion of the sample

d is soi'tabie"' -




[ )

standards provi

Representative Analyte; An analyte used to assess probable analytcal perfori

. the fepresented analytes, Represe
performance i expected, . Representative ar
_an_a_ly_s_is__a'n;_i_-gnkriowﬁscreen_ing"_prOg;‘edures. S

" analyteina sample-af or'al

S

Standards and Tecf;

Repeatability: Precision obtained under abservation conditions where independent test.

results.are obtained with the same method on identical test items in the same test facility by -

the same operator-using the same equipment within short ervals of time.. ..

g similar physical and/or chemical characteristics, Acceptable

respect to other analytés havin _
data -fora'sa'feprg'_séntati_\{et;_grjsalgtg .are:assymed to show that per.fozmanqg ig satis ryfor .

ive.analytes zre used mostly for non-fargeted ..,

i

respect to other matrices, or for matrix-matched calibration; in the analysis of broadly similar

Representative Matrix:. Malrix used to assess probablé anaiyical péfaimance with |

- commodities. For food matrices, similarity is usually based on the amount of water, fats, .

protein, and carbohydrates. Sample pH.and salt content can also have & significant effect

‘on some analytes.

-Rebtod,w;ibi"tyi Precision obtained under observation conditions where independent test
 results.are obtained with the same method on identical test items in different test facilities

with different operators using different equipment,

Ruggédn_eéisobtiStnéss: A measure of the capacity of an analytical procedure to remain
unaffected by small but deliberate variations in method parameters and provides an
indication Qf its reliability during normal usage. SR o

Screening Analysis/Method: An analysis/method intended to detect the presence of = -
bove some ‘S-Detiﬁeg%;c;gﬂc@ﬂt[alﬂoﬂ_(acﬁon_OI_IaE‘gét,lﬁ&Ié,l.). -

- Screening methods typically atteript to use simplified methodology for decreased analysis
- time and increased‘_sampie throughput. - S B '

Selectivity: The extent to_WhicEi a _method can. determine particular_ analyte(s) in a _
mixture(s) or matrix(ces) without interferences from other components of similar behavior,
Selectivity is generally preferred in analytical chemistry over the term Specificity.

Sens'itivi‘ty;'fh'e change in ihstrufne_nt response whicﬁ corresponds to a c;haﬁge inthe .
measured quantity (e.g., analyte concentration). Sensitivity is commonly defined as the
gradient of the response curve or slope of the calibration curve at alevel near the 1.OQ. -

Spe‘_cific'ity; In-qu_antitative analysis, specificity is the ability of a meih_od to measure analyte

in'the presence of components which may be expected to be present. The term Selectivity is
generally preferred over Spec‘;ficity‘. L ‘ e '

‘Spike Recovery: The fraction of analyte remaining at the point of final determination after it
- is added to a specified amount of matrix and subjected to the entire analytical procedure. -
'~ Spike Recovery is typically expressed as a percentage. Spike recovery shouid be
- calculated for the method as written. - For example, if the method prescribes using .

- deuterated internal standards or matrix-matched calibration standards, then the reported

“analyte recoveries should be calculated according to those procedures.
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Punty andlor concentratton. L

- Standard A substance of known ident:ty and

mponent of measurement error that in re
nes in na predlctable manner Thl *may‘

tion of the analyte that' is eather
sitive ldentlﬁcatlon‘

- Systematic error Co

o
swier than the |evel of concen :
“confi rmation of ldentlty iethods); -See a!so Cut—

n value from a series of measurements

Trueness The degree of agreement of the mea
e. Th;s lS related.t systematlc error (blas)

with the tfue valuie or act pted reference vatu .

y: :
attnbuted to the measured value ; ’

D
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e APPENDIxz‘""’Exam
T Charactertstics

Examples ofocceptabl ity crlteria are found an referen es ? 9 10 14-and 18. No smgle set of '
acceptability is- -going to be truly app!:cab!e to all methodology covered in the FVM program '
However a good starting: ‘point for.many methods: i is-found in the Codex Atlmentarius BTV

' Commlssmn Prooedura] Manual Twenty second ed 2014 [1 0} e

Tabie A2 1. Method Cr;terla for Method Leveis at fncreasmg Orders of Magmtude
(reproduced in part from reference 10, Table 4 p- 72 and reference 7)

0004 | 002 02 | 2 | 20 | 200" 2000

2% | 1% | 8% | 6% | 4% | au .| 2%

2% | 2% | 6% | 1% | 8% | &% | 4%

<44% | s44% | <30% | <20% <16% | $12% | <8%

€0%-. 1 80%- | 80%- | 80%- | 90%- | 95%— | O7%-
115% | 110% | 110% | 110% | 107% | 105% | 103%

"ML is a methed level and éan be defined for the analyte(s)/sample mairice(s} combination as a

maximum level, m:mmum level, normatlve Ievel or concentration range depending on the intended use of
themethod ‘ R St

Qr- l
i -
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“The RSD, or-Rep_eata flity

maintained as constant as poss;ble withina s
replicates
- betwe

2s l:he value shown (Ho

For concentrat;on r‘

"The PRSDR or F’redacted Re!at;ve Repr roduc

equation. For concentration ratios < 107 Thempson theory 15 app!led

- ®.The RSDgrOr Reproducibility Precision refers to the degree of agreement of results when operatmg

conditions afe as different as possible (e.g., same test samples in different laboratories) and should be
calculated from the Horwitz/Thompson equataon When the Horwitz/Thompson
{for an analyttcal purpose or accordingto a regulation) or when * converttng me

should be based on the RSDR from an appropria method performance study
found and’ predtcted valiie shouid be 2. {HorRat‘ RSDR 1 F’RSDR< 2 )

B Qua!iteti‘\{e‘-;Mefh d Ac eptablhty Griteria -

As dtscussed above hmtt test screenmg methods if generai shouid mlmmize fal
negatwes part;cularly at the level-of concern or repor’tmg level. The occurrence of fals
posstwes is less critical singe presumptwe pes'.ltwes are fuittie énalyzed by quantlte
.conflrmatery 'methods. However; false’ positive rates shouid typ:cany be less than 10- i

order to avo:d unnecessary conﬁrmatory testmg (14 18)

:Tet_):le}%l_;i 2GeneralMethod Crlterla for Ltmit Tests[Scree 1ng Methods

greement of resuts

penod of time (6., relative standard dewatae

§ or pest precision exhibited by a smgle laboratory). Typically, acceptable valués for RSD, are
nd 2 SD; (found, %)/. RSD (caicu!ated %))

"10 Thomp

equation is not applicaple
thods mto ‘Eritetia then it
The retlo betweenthe

<5%

at the !evel of concern o

Fa!sezPosn e Rate

! Acceptabte felse negatNe rate depends srgrm" cently on the mtended pUrpose

of the meihod g




A Extensmn to other matrlces thh the same analyte{s) at Level One Vahdatlon o L

is being used to.ch

APPEND!X 3 Examples of Vahdatron P!ans ‘

adoditional, dlfferenfcémmo---.-. WIGIR 1am)

is for emergency use only -

%A S)-cannot
scope of the method Untai at the mlnlmum a Leve! Two Vahdation is performed

Table A3.1. Plan for Matrsx Extens:on (Level Gne Validatmn Exampie)

oo | .Anaiyiez An_‘a_!‘y;eZA' “Analyte Z
N .Mét'rik - Samples |- Forifigd | - Fortified | - Foitified
Nt 1&2 ) S_a_mples Samples - _'Sampies
. 384 | 586 | 788 .
ey 1| ManY 1T T TURERE | Kepke' | 2K Saike
Day1 ."_'(Sourceﬂ .Blank | Level Level Level
Matnx\( S | ‘/z)( Spike | . X.Spike 2X Spike -
D.ay1 (SourceZ) .Blank B Leve! Level Level -
Notes:

i. Test portion matnces hsted as Matnx Y
ii. Fortification levels: fomﬁcatfon W!ﬂ

the method &nd at levels correspondmg to 1/2X and 2X. -

iii. Fortification of eac

A vaixdated method can be extend

-chemical group. For. examp!e,
of the compos:tion of a-set of
foliowing table fornew anaiyt

' method is vai:dated or:gmally for an

-

a toxzn method ‘can be exte
vahdatnon studies for metho
es¥a

atrix can be done on the same day
A Orher fomf caﬂmpia meatmg :eqummentsﬁspecn“ ed.in Teb{e—1 fﬁey be vsad

fepresent 2 d:fferent commemral brands
be at the Jevel of concem or actfon level ()O as sfated in

B. Extens:on to snmilar anaiytes in the same matnx at Level Two Vahdatlon

nd Zin canned com from 3 d:fferen
a}yte Ain cem R

ed 10 other potenttal analyte(s) belenging to the same

nded to other toxins, An example '
d-extengion is showninthe -, , -
t seurces Where the

Table A3 2. Pian for Extensnon to Slmrfar Ana!ytes (LEVel Two Vahdatlon,

. Analyte Y Analytez 1
Matnx fortification levels fortification !eve!s :
Day 1 Comn 1,23 S0, 172X, X, 2X 0, 1/2)(, X, 2X
- Day2  Comn 1,23 0, 1/2X, X, 2X 0, 1/2X, X, 2X
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This plan utul

vahdated for a smgle ana[yt"' "

Table A3 3 'PIE,_ for Slngle Matnx and Smg!e;Analyte Level TWO Vahdatlon (Exampié) '
Matnx1 Matr1x1 M X1
Source 1 - Source 2 Source 3
Day 1 Blank Fortafied X " Blahk '
Y Fortified (X) Fortified (2X) Fortified (1/2X)
' Fortlfed @y b - BlgAk ¢ - i Blank £
Dey.2 Fomﬂed {(112X) - Forified {uzx);- : fified ‘w{r
D‘a.y3r | Fortified (1/2><) O Bk '
Fomfaed X). .

jif Eéch-of 3 different .
course. of expenment two
iv. The vahdatfon will take place overa perfod

V. Other foﬁ:ﬂcatron p!ans meetmg requrremen

t:mes unfomﬁed fw_ ‘
of 4 days )
its specn" ea’ in Tabie 1'ms y'be used::




.»“"""" . - . . . . e

Two tools that can aid in seiection of. representat!ve matnceS“and CRMs when desngmng. a' |
validatior protoeol fora method mtended to have apphcabﬂsty 10 2 broad scope'6f products

are shown below. Food composition varies great!y making the vaiadat:on of methods :
intended for a wide varie id balz ' !
. suff c:ent val;datton wit

A C°mm°d‘t¥ 9’°UPS and l‘ePrP-sentatwecommodltles .

Table Ad.1. Vegetab!e and Frmts, Cgr..e___al;i a;nd,__qud ofAmmal Origm (reproducedin
partfrom referenceM) - o I O TS

Commodlty
groups
_‘i High water .
content "
CAdgms - f T Omons"ieeks e
-  Fruiting oy ol
: veggtableSlcu rhits Tematoes peppers cucumber, melon 1
. 7 S Brassmavegetabfes : Cauixfiower Brussels sprouts cabbage broccoi!'A i
. S Leanyegétabies N ;
: ? \)_A I I A andfresh}h rbs _ Lettuce sp.mach‘,‘basn ‘
4 Stem and-staik : Ce!ery asp_ gy s
. Fresh alfalfa, fodder vetch, fresh Sugar bests. S
Fresh peas w1th pods, peas mange tout broad
beans, runner bea
. ve Jetabies f feed
2.Highacid .~ .1 - Citfus frait = | Lemons mandarins; tangermes oranges o
| cor;terrétoixggnf:zgh | Smallfrutand | Strawberry, blueberry, raspberry, black currant, red |
water confent - bemes' R currant, white curiant, grapes '
_ Other | Kiwifruit, p:neapple rhubarb ‘
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ical Mewiods” -

low water content

. if_fT‘reg gqfs‘,_

' QEE seeds -

Ollseed rape. s flow :
‘ peanuts sesame etc..

“Pastes of tree-nuts

and oil seeds

: .'{Peainpt.put?g-er;tah:m, ha;elngtpgsge

. Oils from tree nuts,

ot seeds “And olly

fruits

Oiivisoil rapeséad ofl, siinfiowet bil, purnpkin seed oil .

4b. ngh osi
content - and
mtermedaate '-
water content.

Oﬂy frwts and |

Oﬁv’eS avocadag'éh pastes thereof

5. High starch .
and/or’ protesn
‘content and low
_ water and fat
: contéht '

Fseid bean drued broad ied haric ‘
- (yellow, whité/navy, b eckled), lentils

products thereof |

- Wheat rye, barley and dat gr maize, rice, whole
meal bread white bread,'crackers, breakfast cereals,
pasta ..

6. “Dlﬁicuitor
unique - -

:Hops cocoa beans and products thereof Coffee, tea,
: . spices

7. Meat (muscle)

comiodities™ "

Redmuscle |

o 'Bé'e_f,_ b&;jkk,;

White muscle -

and Seafood - L

8 Mﬁk and milk
products v

e eggs

10. Fat from fg
of ani'r'_n__al"cirigmr

[ Eags R

e
\{ ‘
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Guidermes for the Validation of Chemlca! Methods
for the FDA FVM Program 2" Ed. '

B ADACFood Matrlx nangle |

The AOAC Food Matrix Tnangle (F:gure A4, 1) can be used to categorize foods and food
matrix reference materials into nine sectors based on relative fat, protein and carbohydrate
content [9, 18, 20]. This tool can be useful in the validation of methods intended for a wide

‘variety of food matrices and to help in categoraztng similar food matrices for methods
intended for more fimited appltcabﬁzty , ,

Flgure A4 1. Foods Partmoned into Sectors Baséd on Their APrqtein, Fat, and
Carbohydrate Content S -

100% Fat

- 87% Fat |
33% Protein

"67% Fat
33% Carbs

. 33%Fat
67% Protein

. 33%Fat
67% Carbs

100% . 67% Carbs " 33%Carbs | 100% )
Carbs = - 33%Protein 67% Protein Proteln o
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