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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, , and 1950s, such
infections, particularly gonorrhea and bacterial diarrhea, were the driving forc ind the development
of transport media and devices.®> Most studies focused on evaluation rather than
establishment of an acceptable standard of expected performance.” It i
systematic QC began to be applied to transport systems. However, it was
who noted that certain batches of cotton wool used on swabs were associated

transport swabs.® Additionally, the important contributions
medium should be acknowledged.”®

Within the hospital setting, use of transport devices fof wvari i egan as investigators
determined variability in recovery from specimen : g i ed to those routed to the
laboratory via established mechanisms.’ Curren of factors Contribute to the increasing
emphasis on the use of transport devices to for microbiological testing. These factors
include an increased use of outpatient treat ompanied shortened hospital stays, and the
centralization of laboratory services due to are and a shortage of individuals with
expertise in clinical microbiology.

As new technologies provide t
microorganisms of interest, standar
order to assure the highe

the method of recovery or detection of
ing and acceptance criteria will become important in
“&@his document on QC of transport devices will assist
se devices.

Since the publication of this document, many studies have followed its
recommendati 0 n : M40 the committee updated the document Where approprlate usmg

d. Lastly, the committee added to, or expanded sections related to, QC of
transport devices used fogWiruses, urine, and fecal specimens.

In the United St sic manufacturing requirements for medical devices, including in vitro diagnostic
devices, were establlshed via the Medical Device Amendments of 1976. This legislation gave the US
Food and Drug Administration (FDA) authority to regulate medical devices (premarket notification,
[510(k)] and premarket approval), and develop consistent manufacturing requirements (good
manufacturing practices [GMP]). GMP include the requirement to perform product QC testing before
distribution. Each manufacturer is required to establish the type of testing to be performed, as well as
acceptance 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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Quality Control of Microbiological Transport Systems; Approved Standard—
Second Edition

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 adven antigen detection
methods, methods for amplification and detection of genetic elements, and th irement for local or
distant transport of these specimens to a testing facility has impose iderations on
manufacturers to provide products that will not compromise reporting i ant laboratory
data to physicians. Clinicians should be able to collect and submit spe
laboratorians should be able to retrieve specimens from containers, devices,
reasonable assurance that the viability of microorganisms and/or preservation o i present in
the specimen will be maintained.

This standard provides criteria to the manufacturers apdgend evices to assist in
providing and choosing dependable products for thegtranspe i clinical specimens.
Manufacturers will be able to state whether or not s for specific groups of
microorganisms and transport devices of a pa performance standards as

required before the use of a particular produ

Secondary distributors and end users must ass
of specimen collection devices e and a ring to the conditions specified by the
manufacturer or those deeme atory in order to ensure microorganism
viability/stability.

In this document, ex ted, QC consists of an assessment of the performance
characteristics of a comple e individual components. There are multiple variables

involved in the manufactt device, including, but not limited to, the container, transport
medium, collection device ging, and environment. It is fundamental that the assessment of the
device be performance characteristics for the particular device.

This do provide proprietary information on product development, but rather to
provide ice’s user that manufacturer claims are met following standardized testing

and accept iteria. ovides guidance to the manufacturer in addressing critical issues related to
ific’to the type of testing to be performed, eg, bacterial and viral culture, or nucleic
acid detection. ument 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



Number 9 M40-A2

device design promotes correct use, and that laboratorians select devices that best serve the needs of the
physician and the patient.

Although a discussion of specimen transport conditions is beyond the scope of this document, it is
recognized that temperature has a significant effect on the preservation of microorganisms in various
transport devices. A number of recent studies’®® have compared performance of transport devices
inoculated with various organisms at controlled room temperature (20 to 25°C) and cold temperature (2
to 8°C). These studies have established that simulated transport performance at cold temperature yields
superior results compared to transport at room temperature. These data support the suggestion that the
current recommendations of room temperature transport do not represent the optimal holding temperature
for maximum preservation of microbiological samples.®****" If transport conditions,0f the end user differ
from those validated by the manufacturer, actual transport conditions shoul tested in order to
determine viability and overgrowth of microorganisms (eg, in insulated cooler

Manufacturers are encouraged to perform QC of microbial transport de controlled room
temperature and cold temperature as defined in Section 4.2 and, furthermor i i tice in
their package inserts and regulatory submissions. Inclusion of this information i ho wish
to transport specimens for testing by their laboratories at co urance that
manufacturers performed testing at the temperature used by t ies. investigations
lead to changes in the current recommendations for controlled temperaturgy specimen transport,

their QC procedures or package inserts. Finally,
suggested for many microbiology transport device

rds for QC have been
ided are general outlines

would constitute an appropriate standard, a 10te research and publication that may serve as
the foundation of new standards as activity i

2 Introduction

Before publication of the first edit nt, there was no recognized standard procedure for
determining the effectiveness of mic sport devices. As a result, manufacturers did not
have the benefit of exte ideli to measure the performance characteristics of their
products, and relied on ite ocols for testing product performance. For this reason, it
was difficult to independ f pufacturers’ performance claims.

ansport systems, formulations, and devices exist. It is the intent of this
d that will enable both manufacturers and end users to systematically

Because it is often impossible to know what isolates or specimens might be infectious, all patient and
laboratory specimens are treated as infectious and handled according to “standard precautions.” Standard
precautions are guidelines that combine the major features of “universal precautions and body substance
isolation” practices. Standard precautions cover the transmission of all known infectious agents and thus
are more comprehensive than universal precautions, which are intended to apply only to transmission of
bloodborne pathogens. The Centers for Disease Control and Prevention address this topic in published
guidelines that focus on the daily operations of diagnostic medicine in human and animal medicine while
encouraging a culture of safety in the laboratory.”® For specific precautions for preventing the laboratory
transmission of all known infectious agents from laboratory instruments and materials and for
recommendations for the management of exposure to all known infectious disease, refer to CLSI
document M29.%

2 ©Clinical and Laboratory Standards Institute. All rights reserved.
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The Quality Management System Approach

Clinical and Laboratory Standards Institute (CLSI) subscribes to a quality management system approach in the
development of standards and guidelines, which facilitates project management; defines a document structure via a
template; and provides a process to identify needed documents. The quality management system approach applies a
core set of “quality system essentials” (QSEs), basic to any organization, to all operations in any health care
service’s path of workflow (ie, operational aspects that define how a particular product or service is provided). The
QSEs provide the framework for delivery of any type of product or service, serving as a manager’s guide. The QSEs
are as follows:

Organization Personnel Process Management Nonconforming Event Management
Customer Focus Purchasing and Inventory Documents and Records
Facilities and Safety Equipment Information Management

M40-A2 addresses the QSE indicated by an “X.” For a description of the other do i he grid, please
refer to the Related CLSI Reference Materials section on the following page.
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Path of Workflow

A path of workflow is the description o esses to deliver the particular product or service that the
organization or entity provides. A laborato w consists of the sequential processes: preexamination,
examination, and postex ective sequential subprocesses. All laboratories follow these
processes to deliver the lab i quality laboratory information.

M40-A2 addresses the clinicalflabog pa workflow step indicated by an “X.” For a description of the other

documents liste i fer to the Related CLSI Reference Materials section on the following page.
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Related CLSI Reference Materials”

GP16-A3 Urinalysis; Approved Guideline—Third Edition (2009). This document addresses procedures for testing
urine, including materials and equipment; macroscopic/physical evaluation; chemical analysis; and
microscopic analysis.

MO02-Al1 Performance Standards for Antimicrobial Disk Susceptibility Tests; Approved Standard—Eleventh
Edition (2012). This document contains the current Clinical and Laboratory Standards Institute—recommended
methods for disk susceptibility testing, criteria for quality control testing, and updated tables for interpretive
zone diameters.

MO07-A9 Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobically; Approved
Standard—Ninth Edition (2012). This document addresses reference meth r the determination of
minimal inhibitory concentrations of aerobic bacteria by broth macrodilutiol th microdilution, and agar
dilution.

M22-A3 Quality Control for Commercially Prepared Microbiological Cult
Third Edition (2004). This document contains quality assurance procedu
prepared, ready-to-use microbiological culture media.

M29-A4 Protection of Laboratory Workers From Occupation
Fourth Edition (2014). Based on US regulations, this docu
of infectious agents by aerosols, droplets, blood, 3

cquired Infections, d Guideline—
rovides guidance on sk of transmission

MM13-A Collection, Transport, Preparation, a S i olecular Methods; Approved

nclude methods of collection, recommended storage
and transport conditions, and avail ification technologies for each specimen/nucleic acid

type. A CLSI-IFCC joint project.

* CLSI documents are continually reviewed and revised through the CLSI consensus process; therefore, readers should refer to
the most current editions.

®Clinical and Laboratory Standards Institute. All rights reserved. 39
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