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GUIDANCE FOR FDA REVIEWERS

Premarket Notification Submissionsfor Automated Testing
Instruments Used in Blood Establishments

This guidance document represents the agency’ s current thinking on the review of premarket
notification submissions for automated instruments used for testing in blood establishments. It

does not create or confer any rights for or on any person and does not operate to bind FDA or
the public. An alternative approach may be used if such approach satisfies the requirements of
the applicable statutes and regulations.

l. INTRODUCTION

This guidance is intended to assist FDA's S&ff in the review of premarket notification submissions for
automated instruments intended for use in establishments that manufacture blood and blood components
(e.., intesting for blood borne pathogens, blood grouping/typing, pre-transfuson compatibility, etc.). It
was prepared by the Biologica Devices Branch, Divison of Blood Applications, Office of Blood
Research and Review, Center for Biologics Evauation and Research. Additiond information regarding
software for such indruments is available in the “ Guidance for FDA Reviewers and Industry: Guidance
for the Content of Premarket Submissions for Software Contained in Medica Devices” finad document
issued by Office of Device Evauation, Center for Devices and Radiological Hedth, May 29, 1998.

. BACKGROUND

Section 510(k) of the Food, Drug, and Cosmetic Act (the Act), 21 U.S.C. 360(k), states that each
person who is required to register under that section of the Act and who proposes to begin the
introduction or ddlivery for introduction into interstate commerce for commercia distribution of adevice
intended for human use shall, at least ninety days before making such introduction or delivery, report to
the Secretary (in such form and manner as the Secretary shdl by regulation prescribe). Title 21 of the
Code of Federd Regulations (CFR) Part 807 identifies the requirements for the content and format of
the 510(k) notifications that are to be submitted to the Food and Drug Adminigtration (FDA). The
purpose of a510(k) isto demonstrate that the medica device to be marketed is substantialy equivaent
to adevice that is aready legdly marketed.

This guidance presents an overview of the type of information FDA reviewers should expect to be
included in premarket notifications submitted for such devices and the approach FDA reviewers
normaly should take in reviewing premarket submissions for automated insruments used for testing in
blood establishments. The detailed requirements for premarket notificationsin 21 CFR Part 807 should
aso be consulted.
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1. RECOMMENDATIONS FOR REVIEWERS

Part 807 identifies the following as information to be included in a510(k) submission:

A. Thedevice name, including trade or proprietary name, and common or usual name
Thisinformation should include the product name, model, and software verson number.

B. Establishment Registration number

Thisinformation should include the establishment registration number.

C. Deviceclass determination

Thisinformation should include the product code with the device dassification.

D. Performance Standards

There are no FDA performance standards promulgated for these devices.

E. Proposed labels, labeling, and advertisements sufficient to describe the device, the
intended use, and the directionsfor use.

The requirements for labeling in vitro diagnogtic products are identified in 21 CFR 809.10. The
intended use should be specific to the device and reflect the claimed indications. The labeling should
include, but is not necessarily limited to:

1. User’'smanud or other operating instructions,

2. Ingallation procedures,

3. Alig that identifies any reagent(s)/kit(s) or device(s), recommended but not provided, and
clamed to be compatible with the instrument; and

4. Specifications sufficient to describe the device' s operating characteristics, precautions,
limitations which should include the user controlled functiond requirements as identified in
the hazard andysis, and cdlibration maintenance information.
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A statement of substantial equivalence

1. Pursuant to 21 CFR 807.92(a)(3), the submisson must contain a satement that the
device to be marketed is substantidly equivaent to alegdly marketed device that was
orisonthe U.S. market. Subgtantia equivaence may be claimed to:

a. A legdly marketed pre-amendments device (one which was marketed prior to May
28, 1976). For purposes of documenting pre-amendment status in regard to
intended use and commercid distribution, information provided must be adequate to
document that the pre-amendment firm’s device was labded, promoted, and
digributed in interstate commerce for the same intended use to which the submitter
of the premarket natification (510(k)) is cdaming subgtantia equivdence. This may
be accomplished by providing copies of the firm'’s advertisements, catalogue pages
or other promotiona materid dated prior to May 28, 1976 and shipping documents
such asinvoices, bills of lading, receipts, etc. showing the interdate trangit of the
device dated prior to May 28, 1976; or

b. A device that has been cleared by the FDA as subgtantidly equivadent to apre-
amendment device for the same intended us(s).

2. Pursuant to 21 CFR 807.92(a)(3), the statement must identify the predicate device.
Informeation about the predicate device should include manufacturer, common name,
trade name including model, version, and/or release numbers and any reference number
assigned by the FDA.

3. The statement should include a comparison of the intended us(s) of the device to the
intended use(s) of the predicate device to which subgtantid equivaenceis daimed.

Safety and effectiveness of the device

Pursuant to 21 CFR 807.92(b)(2), a 510(k) summary or statement must be included. If a
510(k) statement isincluded, then the following statement should be submitted on a separate
page of the premarket notification submisson, clearly identified as the “510(k) statement,”
sgned and dated by the certifier:

“I certify that, in my capecity as (the position held in company by person required to
submit the premarket natification, preferably the officid correspondent in the firm), of
(company name), | will make avallable dl information included in this premarket
natification on safety and effectiveness within 30 days of request by any person if the
device described in the premarket notification submission is determined to be
subgtantialy equivdent. The information | agree to make available will be a duplicate of
the premarket natification submisson, including any adverse safety and effectiveness
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information, but excluding dl patient identifiers, and trade secret and confidentia
commercid information, as defined in 21 CFR 20.61.”

A 510(k) summary should be sufficient to provide an understanding of the basisfor a
determination of subgtantia equivdence. It must contain the dements discussed in 21 CFR
807.92.

H. A truth and accuracy statement

The following statement must be included in the 510(k) submission and be signed and dated by
the certifier:

“To the best of my knowledge, the data and information submitted in this premarket
notification are truthful and accurate, and no materia fact has been omitted.”

The following additiona items should be included in the submisson in order to make the subgtantia
equivaence determination:

. Financial Certification or Disclosure

A financid certification or disclosure satement or both must be included in the submisson as
required by 21 CFR Part 54.

The following additiona items should be included in the submisson in order to make the subgtantia
equivaence determination:

J. Functional requirements

The functiona requirements should include the hardware and software functiona requirements
and identify the following:

1. Any activities, processes, procedura steps of the test, etc. that are performed by the
ingrument (e.g., pipetting samples and/or reagents, diluting, incubation time and/or
temperature control, washing, sedling of reaction chambers, the cdibration of equipment,
cdculaing, etc.);

2. Thefunctionsthat are controlled by the software;

3. Any limitations of the test (procedure and/or any activities, processes, etc.) normaly
associated with any function(s) that will not be performed by the instrument (e.g., manua
entry of duplicate samples, etc.). Any method of control that is specified as user controlled
is consdered to be alimitation and should dso be included in this document and in the
labeling provided the user;
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4. The sdfety criticd requirement(s) implemented to ensure the safety, quaity, identity,

potency, and purity of blood/blood products (e.g., positive sample identification, equipment
cdibrations, dilution of reagents and/or samples, pipetting volumes, incubation times and/or
temperatures, wavelengths, etc.);

Any ingrument design safeguard (e.g., dgorithms, truth tables, error checking, door locking
while the insrument isin use, sampling error darm, warning, or message, liquid leve
sengng/dispensing, device operation suspended upon error, etc.), to ensure that the safety
critical requirement(s) is met; and

A matrix of cross-references that traces each functiona requirement to the appropriate
detailed design specification(s).

Design and development

The design and development documentation should include the following:

1.

A description of the design and devel opment process, related Standard Operating
Procedures (SOPs), and applicable industry standards (e.g., AABB, ANSI, ASA, ASME,
ASTM, FDA, IEEE, ISA, ISO, NEC, NEMA, NRC, OSHA, UL, etc.) used during
development;

A destription of al of the hardware components in the instrument, their performance
characteristics, and specifications,

Diagrams and descriptions of the instrument that demondirate the relationship of the mgor
components, including the software;

Explanation of the procedure for calculations, such as, cutoffs, controls and test samples,
examples of cdculations, and the number of significant digits gppropriate for the answer;

Instrument printouts that are inddibly recorded and sequentially numbered for the life of the
meachine, including al of the following items, as applicable: the run date, time of printout,
software and test releaselverson number, raw sgnd vaue, blank vaue, results (positive,
negdtive, reective, nonreactive), instrument and test title, sample number, flag on
reectives/abnormals, positive/negeative control vaues, cutoff vaue, control acceptability
criteria and outcome, run vaid/invaid statement, test kit lot number, wavelength reed,
cdculaion for cutoff, and differentiation between the origind read and rereads,;

An audit trall that automatically records dl instrument/test run modifications and/or changes,
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7. Test methodology, principles of operations, calibration procedures, specimen requirements,
etc.; and

8. Detaled design specifications which implement the functiona requirements and provide the
technicd definition of dl the software requirements (e.g., data requirements for inputs,
performance requirements, interfaces, data flow, etc.) and include the following:

a. A description of al of the software components, such as, operating system, databases,
€tc.;

b. A diagram and description of the software that includes alist and definition of dl
interfaces that are part of the computerized system;

c. A lig of any specific performance requirements that the instrument or the compuiterized
system must meet (e.g., transactions per second, a transmisson rate, maximum number
of users, etc.); and

d. The current plan asto how the instrument will conform to the conversion to the ISBT
128 barcode standard.

Hazard analysis

1. Theanaytica process used to identify the hazardous e ements related to blood product
safety should be described (e.g., Failure Modes and Effects Andyss, Failure Modes and
Effects Criticality Andyss, Fault Tree Analysis, etc.).

2. Thehazard analysis should address (1) the intended use hazards (functiona requirements
that if not achieved may result in testing errors), and (2) the hazards that may result from the
implementation of the functiond requirementsin the insrument (mechanicd failure), and the
software environment [e.g., user interfaces (operator), externa system interfaces (interfaced
to acomputer system), internd hardware/software interfaces (compatibility), incorrect
sequencing/timing, adgorithm/truth table errors, data loss/corruption, aarm/error message
mafunction, duplicate records, etc.].

3. Thehazard andyss, preferably in atable format, should include:
a. A description of the hazard,
b. The cause(s) of the hazard,

c. Theleve of concern based on a quditative estimate, including the definition of terms
used;
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. Thelikdihood of occurrence:

1. Thefalurerate for mechanical hazards should be expressed as aratio of the number
of chalenges, cydles, etc.; and

2. The occurrence of software hazards should be based on a quditative estimate,
including the definition of terms used,

. The method(s) of control used to iminate or mitigate the hazard (e.g., change in design
specification, darms, warning and/or error messages, manua process/workaround,
etc.); and

. A trace of the method of contral to the safety critica design specificationand the
appropriate verification, validation, and testing.
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The following provides an example of a possible format and content for a hazard andysis table:

Hazard Cause Leve of | Likeihood/ Method of Control Trace
Concern | Failure Rate
High X Hardware Controlled Desgn Specification #
Ingtal sensor, level detector, | VV&T test plan #
Incorrect Clot, plunger etc.
volume stuck, etc.
aspirated (Hardware)
Software Controlled Design Specification #
High Low Algorithm, eg., If leve or VV&T test plan #
volumeis not reached within
“X" amount of time then
perform an action (dlarm, shut
down, €tc.)
Hardware Controlled Desgn Specification #
Incorrect High X Redundant sensors, resstance | VV&T test plan #
Incorrect thermostat temperature devices,
incubation | setting, faulty thermocouples, etc.
time/ thermostat
temperature | (Hardware)
Software Controlled Desgn Specification #
High Low Algorithm, eg., If difference | VV&T test plan #
between temperature readings
is“X” then perform action
(alarm, shut down, €tc.)
High Moderate | User Controlled Limitation(s) in the User
Visud ingpection of Manud
temperature
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Validation

Verificaion, vaidation, and testing should be submitted to substantiate labeling clams for test
kit/reagent compatibility for al of the different instrument(s) and/or computer hardware/software
configurations and should include:

1.

Test Plan

The unit leve test plan should include structurd testing (e.g., branch, path, and statement
testing) and functiond testing (e.g., normal, boundary, stress, etc.).

The integration test plan should include interna interface testing (e.g., module to module,
etc.) and externd interfaces (e.g., periphera devices, other gpplication software, and
network communications, etc.).

The system leve test plan should ensure that dl safety critica intended use functions have
been included in the system leve testing performed in both the developer’s (dpha) and the
user’'s (beta) environments and should include evauating the results of thistesting prior to
the find digribution of the instrument. These test plans should identify the input, the
expected result, and an evauation of the acceptability based on the comparison of the actua
results to the expected results.

Populated Decision Tables

User defined, safety critical, decison tables, populated with results, utilized during the
verificaion, vaidation, and testing, should be provided.

Alphatesting (Deve oper’ s environment)

The test plan and results summary of dl in-house mechanica and software verification,
vdidation, and testing performed at the unit/integration/system levels and representative data
generated during testing that includes vaidation of the functiona requirements and
verification of the design specifications for both the hardware (mechanical) and software.

Betatesting (Clinical field trias)

The test plan, results summary of clinical data, representative instrument printouts, and all
data generated during the clinica fidd trids.

All sfety critical anomdies (“bugs’) or anything observed in the documentation or operation
of the instrument or the software that deviates from expectations based on performance,
previoudy verified software products, or reference documents should be identified. Include
adescription of the corrective action, regresson testing, and the summary of results.
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Configuration management and change control
The 510(k) submission should include:

1. The procedure(s) for gpproving, implementing, and recording proposed changes,
2. The procedure(s) for maintaining and identifying mode/versons, and
3. The procedure(s) for the maintenance of the device history and the device master record.

Submission format
The 510(k) submission should be:

Bound into avolume(s);

Submitted in duplicate on standard size paper, including the origina and one caopy;
Submitted separately for each product the manufacturer intends to market;
Desgnated “510(k) Notification” in the cover letter; and

Submitted to:

g~ owdNE

FDA/CBER

Document Control Center

Suite 200 North, HFM-99

1401 Rockville Pike

Rockville, Maryland 20852-1448
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