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techniques, control microorganisms, and acc¢nta.ility criteria. This document provides a consistent protocol for initial testing of
microbiological transport devices by marufac urers and a method by which laboratories can validate manufacturer claims and
compare devices.

Clinical and Laboratory Standard= (nsti.+*2 (CLSI). Quality Control of Microbiological Transport Systems; Approved Standard—
Second Edition. CLSI document *40-A2 (ISBN 1-56238-963-7 [Print]; ISBN 1-56238-964-5 [Electronic]). Clinical and
Laboratory Standards Instit'e, 9.9 West Valley Road, Suite 2500, Wayne, Pennsylvania 19087 USA, 2014.

The Clinical and L' abc :atory Standards Institute consensus process, which is the mechanism for moving a document through
two or more fevels of review by the health care community, is an ongoing process. Users should expect revised editions of
any given docurn ~nt. 3ecause rapid changes in technology may affect the procedures, methods, and protocols in a standard or
guideline, users shuuld replace outdated editions with the current editions of CLSI documents. Current editions are listed in
the CI.SI c. talog and posted on our website at www.clsi.org. If you or your organization is not a member and would like to
becume oiic, and to request a copy of the catalog, contact us at: Telephone: 610.688.0100; Fax: 610.688.0700; E-Mail:
_stomrserv ce@clsi.org; Website: www.clsi.org.

CLINICAL AND
// I.ABORATORY
STANDARDS

INSTITUTE®


http://www.clsi.org/
https://www.stdhive.com/standards/clsi-m40-a2-r2019-pdf/

Number 9 M40-A2

Copyright ©2014 Clinical and Laboratory Standards Institute. Except as stated below, any reproduction of
content from a CLSI copyrighted standard, guideline, companion product, or other material requires
express written consent from CLSI. All rights reserved. Interested parties may send permission requests to
permissions@clsi.org.

CLSI hereby grants permission to each individual member or purchaser to make a single repreduciion of
this publication for use in its laboratory procedure manual at a single site. To request permissic > to use
this publication in any other manner, e-mail permissions@clsi.org.

Suggested Citation

CLSI. Quality Control of Microbiological Transport Systems; Approved Standa. 1—:;2cci1d Edition. CLSI
document M40-A2. Wayne, PA: Clinical and Laboratory Standards Institu‘c; 2014,

Previous Editions:
August 2002, December 2003

Reaffirmed:
September 2019

ASBN 1-56238-963-7 (Print)
ISBN 1-56238-964-5 (Electronic)
ISSN 1558-6502 (Print)

ISSN 2162-2194 (Electronic)

il


mailto:permissions@clsi.org
mailto:permissions@clsi.org
https://www.stdhive.com/standards/clsi-m40-a2-r2019-pdf/

Volume 34

Committee Membership

Consensus Committee on Microbiology

Richard B. Thomson, Jr., PhD,
D(ABMM), FAAM
Chairholder

Evanston Hospital, NorthShore
University HealthSystem
Evanston, Illinois, USA

John H. Rex, MD, FACP
Vice-Chairholder
AstraZeneca Pharmaceuticals
Waltham, Massachusetts, USA

Thomas R. Fritsche, MD, PhD
Marshfield Clinic
Marshfield, Wisconsin, USA

Patrick R. Murray, PhD
BD Diagnostic Systems
Sparks, Maryland, USA

Jean B. Patel, PhD, D(ABMM)
Centers for Disease Control and
Prevention

Atlanta, Georgia, USA

Kerry Snow, MS, MT(ASCP)
FDA Center for Drug Evaluation
and Research

Silver Spring, Maryland, USA

John D. Turnidge, MD

SA Pathology at Women’s and
Children’s Hospital

North Adelaide, Australia

M40-A2

Jeffrey L. Watts, PhD, RM(NRCM)
Zoetis
Kalamazoo, Michigan, USA

Nancy L. Wengenack, PhD,
D(ABMM), FIDSA

Mayo Clinic

Rochester, Minnesota, USA

Barbara L. Zimmer, PhC

Siemens Healthcare Diagnc. tics
Inc.

West Sacrament . Za. forn «, USA

Document Development Committee on Quality Control of Microbioloyizal ~“ransport Systems

Paul Bourbeau, PhD, D(ABMM)
Co-Chairholder

BD Diagnostic Systems

Sparks, Maryland, USA

Paul L. Cerwinka, MSc, RM(AAM)
Co-Chairholder
Collegeville, Pennsylvania, USA

Jerry Abramson, PhD, F(AAM),
SM(AAM)
Reisterstown, Maryland, USA

Susan Finn, MLT
Starplex Scientific
Etobicoke, Ontario, Canada

Elaine Seavey Maliff

Puritan Medical Products Compatiy
LLC

Guilford, Maine, USA

Acknowledgixenc

CDR Raquel Peat, PhD, MPH
FDA Center for Devices and
Radiological Health

Silver Spring, Maryland, UsA

Andrew Rudsdale

Newcastle General Hc spital
Newcastle Upon Tyne, " 'ni‘ed
Kingdom

Norman Shiple:
Copan Dicarinstics Inc.
Mur 1et~, Cahfornia, USA

Doalas J. Shedden

Aedical Wire and Equipment
Zarsham/Wiltshire,
United Kingdom

Staff

Clinical and Laboratory Standards
Institute
Wayne, Pennsylvania, USA

Luann Ochs, MS
Senior Vice President — Operations

Tracy A. Dooley, MLT(ASCP)
Staff Liaison

Megan L. Tertel, MA
Editorial Manager

Joanne P. Christopher, MA
Editor

Patrice E. Polgar
Editor

CLSI and “he Consensus Committee on Microbiology gratefully acknowledge the following individuals

for trixir hes in preparing the second edition of this document:

Iv.usa v Hindiyeh, PhD, D(ABMM)
Carnitas Baby Hospital
Bethlehem, Palestine

Michael J. Loeffelholz, PhD, D(ABMM)
The University of Texas Medical Branch
Galveston, Texas, USA

Charles Thomas Nugent 1V, PhD

Gen-Probe
San Diego, California, USA

Kenneth Van Horn, PhD, D(ABMM)

Focus Diagnostics
Cypress, California, USA


https://www.stdhive.com/standards/clsi-m40-a2-r2019-pdf/



https://www.stdhive.com/standards/clsi-m40-a2-r2019-pdf/

Volume 34 M40-A2

Contents
A 01 - Uod ST i
ComMMIttEE MEMDEISNIP. .. c.viitieiiie ettt sttt e et e be s e et e s be e st e sbeereebesreeneenre e iii
0T =Y o TSP PTS PRSP vii
1 ST oT o] o TP PR PRI 1
2 INEFOTUCTION ...ttt st b e e e bt e sttt n e e 2
3 StANAArd PrECAULIONS. ......ccuiiiiiiiiieiie ittt bbbt e e 2
4 B 001107 ] o USRI S ST 3
4.1 A NOte 0N TErMINOIOGY .....veviiieiiiiiiiiie e e 3
4.2 DETINITIONS ..ot e e e £ enteneeneeeeneas 3
4.3 ADDreviations and ACIONYMS .........cociiiriiiieieieee e e e neenneneneas 5
5 General Microbiological Transport System Considerations...........ofvee v e 5
5.1 Container Structural REQUINEMENTS..........ciiiieieiiiee e e sre et e ste e sresreesresreeeesreens 5
5.2 Assessment of Structural REQUIFEMENLES .........ccociiiies e 6
5.3 Biological Requirements of the Transport SYStem i ....oi v 6
54 BIO-BUIGBN.. .t e e sttt nre s 7
55 Product Information...........ccceovvvvinineienien e ettt r e 7
5.6 US Department of Transportation/Internziona' Air Transport Association
Regulations GOverning ShiPPINg ......cccoiii o v 8
6 Quality Control ........cccceeveveeiecieiecci, et e e e e e et e e e e et e e e te e et e e teareere e reareerenre e 9
6.1 SAMPIING ettt 25 ettt sttt sttt b et et e enes 9
7 Quality Control of the TranSpOrt C.0%@INET .........ooiriiiiiciei e 9
7.1 T =Tt 0 = SRRSO 9
7.2 Laboratory ENA USAr. ..ottt st s be e nre s 9
8 Bacteriological SWabh 7 1201800 DEVICES ......viveieieeieie ettt s 10
8.1 SEOrAgE COlTITIONS. ...ttt ettt 10
8.2 SHEIT-L TR THUUIES .t et 10
8.3 Microor g27Sm-SPecCifiC STANTAITS. .........ocvrieieiiice 10
8.4 SourCe OF CONLIOI SErAINS.....c.viiiiiiee et nre s 10
8.5 vAainenance Of CoNtrol SrAINS ........ccocvviieriiei e 11
8.6 Preparation of Frozen Stock Cultures of Bacteria ........cccccecvviveiecvccc i, 11
8.7 WOrKing CONtrol CUITUIES.........oiiiiiiiiie e 11
R Turbidity Standard for Inoculum Preparation.............ccocevvreeie i sese e 12
8.9 Direct Colony Suspension Inoculum Preparation Method ............cccccocviiiiiiennnnn 12
8.10  Quality COoNntrol ProtOCOIS .......ccoviiiiiiiiiiie e 12
8.11  Swab Elution Method (QUANTITALIVE) .........coveiieieiriiiie e 13
8.12  Roll-Plate Method (QUAlITALIVE) ........coeeiiiieiee e e 18
9 Specialized TranSPOIT DEVICES........c.oiiiiiirieiisiesiesie ettt e 22
9.1 General CoNSIAErAtIONS..........c.oiviieieie ettt sresreeaenre s 22
9.2 Urine Culture Containers With PreServative ............cccooeeeieieeneneeie e 22
9.3 Fecal Culture Containers With Preservative..........cccocoeieieiie e 24


https://www.stdhive.com/standards/clsi-m40-a2-r2019-pdf/

Number 9 M40-A2

Contents (Continued)

9.4 Media That Are Used as TranSport DEVICES ...........ccuiurerirerenieieieie s 26
10 Molecular Transport and SPECIMEN TYPES ...ccuvcveieeeeieie et sre sttt sre e e 26
10.1  General CoNSIARIAIONS........cueviieieiieisie sttt e 26
10.2  QUANLY CONLIOL ... 27
11 Viral Specimen Collection and TransSport DEVICES........cccvcveiveieeieie i sesie e s 28
11.1  Specimen Collection and TranSPOIt.........cccecvveieieeiereeeese e e se e sre s s ae e sne s 28
112 VITal RECOVEIY ...ttt 28
L E =T =) T RO PR 3
Appendix A. Sources of Specimen Container Failure ...........ccccovveveiiiie v e, .33
Appendix B. Regulatory CONSIABIAtIONS ..........coeiveiiiiiiiieiesieseeee s e 34
The Quality Management System APPrOACH ..........oviiiiiiiee e e e 38
Related CLSI Reference MaterialS ..ot e s 39

Vi


https://www.stdhive.com/standards/clsi-m40-a2-r2019-pdf/

Volume 34 M40-A2

Foreword

In 1893, Councilman first described preparing transport swabs by wrapping cotton pledgets around the
ends of wires, enclosing these wires in test tubes, and sterilizing them in a hot air sterilizer.! After
sterilization, the test tubes were taken to wards where a wire was removed and used to rub the pharyngeal
membranes of patients suspected of being infected with diphtheria. After collection, the test tubes were
labeled and sent to a laboratory where specimens were inoculated on a culture medium.

The development of transport devices was a result of public health concerns.? Maintaining microorganism
viability during transport to the public health laboratory was imperative for the isolation and identification
of the agents responsible for relevant infectious diseases. During the 1930s, 1940s, and 1950s, such
infections, particularly gonorrhea and bacterial diarrhea, were the driving forces behind the dev=lop ment
of transport media and devices.® Most studies focused on evaluation of performance rathe: than
establishment of an acceptable standard of expected performance.® It is difficult to fetcrmii.> when
systematic QC began to be applied to transport systems. However, it was Rubbo, Benjar..in, a4 Stuart®
who noted that certain batches of cotton wool used on swabs were associated with faster mic-obial death
rates than others and that this phenomenon (toxicity) could be countered by the additior. of serum onto the
transport swabs.® Additionally, the important contributions of Amies, Cary, ¢nd B.air for transport
medium should be acknowledged.”®

Within the hospital setting, use of transport devices for various “routine cu*ur.s” began as investigators
determined variability in recovery from specimens plated at the badsi‘le compared to those routed to the
laboratory via established mechanisms.” Currently, a number of =.ic7s contribute to the increasing
emphasis on the use of transport devices to maintain specimens ‘or microbiological testing. These factors
include an increased use of outpatient treatment that has-accomparied shortened hospital stays, and the
centralization of laboratory services due to both manage? ccre and a shortage of individuals with

expertise in clinical microbiology.

As new technologies provide the opportunity .to redefine the method of recovery or detection of
microorganisms of interest, standardizing the Q< wstirg and acceptance criteria will become important in
order to assure the highest level of care to patients. This document on QC of transport devices will assist
in the standardization of the performance (f *.1ese devices.

Since the publication of the firs. elition of this document, many studies have followed its
recommendations.”'®*" In revising 7429, the committee updated the document where appropriate, using
data generated from studies pe feimed using the protocols that were published in the first edition. Testing
protocols were updated to ¢-con.viodate new types of swab collection devices that have been introduced
since the first edition was pubiished, and temperatures under which QC testing and specimen transport are

conducted were better ‘efir ed. Lastly, the committee added to, or expanded sections related to, QC of
transport devices 11sed for iruses, urine, and fecal specimens.

In the United Gtawcs, basic manufacturing requirements for medical devices, including in vitro diagnostic
devices, vrere es:ablished via the Medical Device Amendments of 1976. This legislation gave the US
Foed 2nd ‘Drug Administration (FDA) authority to regulate medical devices (premarket notification,
[510(."] ad premarket approval), and develop consistent manufacturing requirements (good
ma tfaciuring practices [GMP]). GMP include the requirement to perform product QC testing before
aictribution. Each manufacturer is required to establish the type of testing to be performed, as well as
cceptance criteria based on the product and its intended use. Additionally, the European Union has
adopted the Medical Devices Directive 93/42/EEC™ and the In Vitro Diagnostic Device Directive
98/79/EC," which have requirements very similar to those in the United States. These directives include
provisions to use harmonized standards as a method of demonstrating conformity to the directive
requirements. Likewise, the FDA has formalized the use of these types of standards by manufacturers to

vii
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demonstrate performance in premarket submissions. Further discussion of regulatory considerations for
these markets can be found in Appendix B.

Key Words

Acceptable performance, acceptance criteria, biological properties, control strains, microbiological,
microbiological testing, molecular transport, performance criteria, quality control, regulatory
considerations, specimen transport, standards, storage conditions, transport devices, transport medium,
transport temperature, viral transport
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1  Scope

The transport of clinical specimens is a critical component for accurate diagnosis. Preservation of
inherent, interpretive attributes of microorganisms and/or nucleic acids can be quickly compromised
when the transport conditions or transport devices are suboptimal. The advent of antigen detection
methods, methods for amplification and detection of genetic elements, and the requirement for local or
distant transport of these specimens to a testing facility has imposed further considerations on
manufacturers to provide products that will not compromise reporting of clinically relevant laboratory
data to physicians. Clinicians should be able to collect and submit specimens to the laboratory and
laboratorians should be able to retrieve specimens from containers, devices, and transport media with a
reasonable assurance that the viability of microorganisms and/or preservation of nucleic acids present in
the specimen will be maintained.

This standard provides criteria to the manufacturers and end users of transport devices to assist in
providing and choosing dependable products for the transport of microbiological clinical specimens.
Manufacturers will be able to state whether or not the performance characteristics for specific groups of
microorganisms and transport devices of a particular product satisfy the performance standards as
specified in this document. Furthermore, manufacturers shall state whether or not any additional testing is
required before the use of a particular product.

Secondary distributors and end users must assume the responsibility for storage and transport conditions
of specimen collection devices before and after use, by adhering to the conditions specified by the
manufacturer or those deemed optimum by the laboratory in order to ensure microorganism
viability/stability.

In this document, except as specifically noted, QC consists of an assessment of the performance
characteristics of a complete device, and not the individual components. There are multiple variables
involved in the manufacture of a transport device, including, but not limited to, the container, transport
medium, collection device, packaging, and environment. It is fundamental that the assessment of the
device be based on measurable performance characteristics for the particular device.

This document is not intended to provide proprietary information on product development, but rather to
provide assurance to the device’s user that manufacturer claims are met following standardized testing
and acceptance criteria. It provides guidance to the manufacturer in addressing critical issues related to
specimen integrity specific to the type of testing to be performed, eg, bacterial and viral culture, or nucleic
acid detection. This document does not address the technique of transport device manufacturing, but
focuses on the methods for QC testing and acceptance criteria in order to provide a product suitable for
the analysis of clinical specimens for agents of disease.

Transport devices are essential components of the preexamination process of microbiology laboratory
testing. It is recognized that these early steps in the total testing process are critical to the production of
clinically relevant information. Patients, physicians, health care providers, and laboratorians expect
products that meet the highest standards of laboratory practice. This document will facilitate this goal.®
And while it is beyond the scope of this document to address the design of devices, it is imperative that

% In the United States, the Clinical Laboratory Improvement Amendments guidelines place the responsibility for acceptance of quality specimens
on the laboratorian.

®Clinical and Laboratory Standards Institute. All rights reserved. 1



