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Abstract: This technical information report (TIR) covers the selection and use of protective apparel and
surgical drapes. It includes information on types of protective materials, safety and performance
characteristics of protective materials, product evaluation and selection, levels of barrier
performance, and care of protective apparel and drapes. Definitions of terms and informative
annexes are also provided.
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AAMI Technical Information Report

A technical information report (TIR) is a publication of the Association for the Advancement of Medical
Instrumentation (AAMI) Standards Board that addresses a particular aspect of medical technology.

Although the material presented in a TIR may need further evaluation by experts, releasing the information is valuable
because the industry and the professions have an immediate need for it.

A TIR differs markedly from a standard or recommended practice, and readers should understand the differences
between these documents.

Standards and recommended practices are subject to a formal process of committee approval, public review, and
resolution of all comments. This process of consensus is supervised by the AAMI Standards Board and, in the case of
American National Standards, by the American National Standards Institute.

A TIR is not subject to the same formal approval process as a standard. However, a TIR is approved for distribution
by a technical committee and the AAMI Standards Board.

Another difference is that although both standards and TIRs are periodically reviewed, a standard must be acted on—
reaffirmed, revised, or withdrawn—and the action formally approved usually every 5 years but at least every 10 years.
For a TIR, AAMI consults with a technical committee about 5 years after the publication date (and periodically
thereafter) for guidance on whether the document is still useful—that is, to check that the information is relevant or of
historical value. If the information is not useful, the TIR is removed from circulation.

A TIR may be developed because it is more responsive to underlying safety or performance issues than a standard or
recommended practice, or because achieving consensus is extremely difficult or unlikely. Unlike a standard, a TIR
permits the inclusion of differing viewpoints on technical issues.

CAUTION NOTICE: This AAMI TIR may be revised or withdrawn at any time. Because it addresses a rapidly evolving
field of technology, readers are cautioned to ensure that they have also considered information that may be more
recent than this document.

All standards, recommended practices, technical information reports, and other types of technical documents
developed by AAMI are voluntary, and their application is solely within the discretion and professional judgment of the
user of the document. Occasionally, voluntary technical documents are adopted by government regulatory agencies
or procurement authorities, in which case the adopting agency is responsible for enforcement of its rules and
regulations.

Comments on this technical information report are invited and should be sent to AAMI, Technical Programs, 1110 N.
Glebe Road, Suite 220, Arlington, VA 22201-4795.

Published by

Association for the Advancement of Medical Instrumentation
4301 N. Fairfax Drive, Suite 301

Arlington, VA 22203-1633

www.aami.org

© 2005 by the Association for the Advancement of Medical Instrumentation
All Rights Reserved

Publication, reproduction, photocopying, storage, or transmission, electronically or otherwise, of all or any part of this
document without the prior written permission of the Association for the Advancement of Medical instrumentation is
strictly prohibited by law. It is illegal under federal law (17 U.S.C. § 101, et seq.) to make copies of all or any part of
this document (whether internally or externally) without the prior written permission of the Association for the
Advancement of Medical Instrumentation. Violators risk legal action, including civil and criminal penalties, and
damages of $100,000 per offense. For permission regarding the use of all or any part of this document, contact
AAMI at 4301 N. Fairfax Drive, Suite 301, Arlington, VA 22203-1633. Phone: (703) 525-4890; Fax: (703) 525-1067.

Printed in the United States of America

ISBN 1-57020-241-9

Documents

Document Sharing Hub

Full document details: AAMI TIR11-2005 (2015)


http://www.avadocuments.com/doc/aami-tir11-2005-2015
http://www.avadocuments.com/doc/aami-tir11-2005-2015

Contents

Glossary Of eqQUIVAIENT STANTAIIS. .........eeiiiiiii et e et e e bt e e e e e e et bt e e stn e e e s breeeenanreeeaa %
(0% a1 (TR (=T o] (Y= a1 = LA [ IO EPUOSPP vii
ACKNOWIEAGIMENTS ...ttt ettt e ettt e e h e oo a e e a4kt e e st et e e aa b et e e ek et e e abe e e e b e e e e anbr e e e sann e e e s nnneee s viii
o] 1,1 o] (o USSP (¢
A [ a1 To [ e To] g IR=TgTo I=Tolo] o 1= TP PTPT T SPPPPPPPT 1
P B 1 1T 110) g E o] i (=11 1 OO P PP PP TPPR 1
3 Types of surgical ProteCtive MALETIAIS .........ccoiuiiiiiiie ettt e e et e e e e s 3
1 0 A [ o1 o T [0 Tox 1o o TSR
3.2 Multiple-use materials...................
3.2.1 General considerations
3.2.2 Historical materials .............
3.2.3 CUMENE MALETIAIS ...ttt ettt e e e e e e et bttt e e e e e e et bee e e e e e e e aanaeeaaeeaannneneeas
3.3 SINQGIE-USE MALETIAIS ...ttt e e e e ettt e e e e e e s bbb et e e e eanbbb b e e e e e e e aannnnneeeas
3.4 Reinforcement of multiple-use and SiNGIE-USE ProAUCES. ........ccoiiiiiiiiiee e
4 Safety and performance CharaCEIISHICS ........viiiiriiiiiiiee ittt sbre e e e s anbn e e e e
ot 1o i o o (U T i To ] o R UPRRR
4.2 Barrier effeCtiVENESS .......ocuuviiiiieei e

4.2.1 Resistance to liquid and microbial penetration
4.2.2 Resistance to penetration by airborne, aerosol-borne, or dry particles
4.3 ADIaSION FESISTANCE ....ociiiiiiiiiiee ettt e e et e e e e e e e ennr e eeaa e e e e aneaee
4.4 Strength .....ccooveviiiiii
4.4.1 General considerations
4.4.2 Breaking strength................
4.4.3 Tearstrength ...,
4.4.4 Puncture and tear resistance ....................
4.5 Drapeability
4.6 COMIOM ...
4.7 Staining, discoloration, and residues .................
S =T 1 o 1S) = Lo o] o] o 1] 4 1 =TSR
e I o P T a0 4 = Vo 1111 PR PUPPRN
4.10 Generation of particulates and visible lint
4.11 SHhrNKAQE ...ceeeeeeeiiiieiiee e
5 2 2T Yoo )0 o T= il o111 Y2 SRR
RS I (= 11 A= TT U = T Lo =T PR PPPRN
4.14 Performance in Use............cc........
4.15 Strike-through investigation

5  Product evaluation and selection of protective apparel and surgical drapes............cccceeevivieeiiiieeiniiiee e 15

70 A [ o T [N ot i o] o T T TP P T TP VPO PSP PPTOPRPPN
5.2 Information from manufacturers and suppliers....
5.3 Product evaluation ............cccceeeeiiiiiiiieeee e
5.4 Cost comparisons...
5.5 Staff iNPUL.......ceeiiiiiee e
5.6 Performance priorities in relation to product function
5.7 PeriOiC FEASSESSIMENL. ... .. iiiiii ittt e e e ettt e e e e e ettt et e e e e e e e aatbeeeeaeeaaanebeeeaaaeeeaansbeeeeeaesasnsseeaaaesaannnnneeans

6 Guidelines for choosing levels of barrier performance needed for particular health care applications................ 19

(70 A [0 o T [N Tt i o] o TP TP O TP U PP RUP T O PR PPPTOPRPPN
6.2 Exposure control plan
6.3 Classification and labeling of barrier performance by manufacturers............cccccoiiii e, 19
6.4 Examples of possible barrier performance levels for particular applications............ccccooeeeirieiniiiee e 19
6.5 Special considerations for iSOIAtioN GOWNS..........iiiiiiiiiiiiiie e e e e e e e e et r e e s e ennrreeens 22

Documents

Document Sharing Hub

Full document details: AAMI TIR11-2005 (2015)


http://www.avadocuments.com/doc/aami-tir11-2005-2015
http://www.avadocuments.com/doc/aami-tir11-2005-2015

7  Care and handling of protective apparel and surgical drapes .........cc.vuviieieeiiiiiiiiee e 22

4% T L1 o T [ Tox 1 o o PSP ERR
7.2 General CONSIAEIALIONS .......ciiiiiiiiiiii ettt e ettt e e e e e e et e e e e e e e e eanneeeeeeaeesaannebneeaaaaaann
7.3 Handling of contaminated protective apparel and surgical drapes at the point of use
7.4 Disposal Of SINGIE-USE PIrOUUCTS .........uuviiiiieiiiiiiiii et e e e e e e e e et e e e e e s st a e e e e e e s earaeeaeeseannsreeens
7.5 Processing of multiple-use products
7.5.1 Quality assurance program........c.ccc.eeeeueveeen
7.5.2 Tracking the number of uses...
RS T T =10 [ (o =T o o T TP O TP OP PP PUPRP
7.5.4 Inspection, testing, folding, and asSSEMDBIY.........ccccviiiiiiii i
Annexes
YN o 1153 (o o=Vl o T= o) (o {010 oo PSP U PP OTPPP PRI 25
T =) 111 1 0 To o USSR 29
(O =1 o1 Te o £=To ] £ V20T 31
Tables
1 Example of a product evaluation table ...........cc.uiiiiiiiii e e e e e e e e 18
2 Classification of barrier performance of surgical gowns, other protective apparel, surgical drapes, and
(oo 0TI Lot ot TSI o SRR 20
3 General relationships between barrier performance and anticipated exposure risks .........c.ccccoevvivieeieeiiiiinnennn. 21
4  General relationships between the barrier performance of isolation gowns, mode of disease
transmission, and anticipated EXPOSUIE FISKS.......ou . uuuieiiiee ettt ettt e e e e et e e e e e e s bbb e e e e e e aabbeeeeaeeeannnnes 22
B.1 Summary table of standard test methods that may be used to evaluate safety and performance
(o] P T = Tod 1T ) o PR ERRT T O 29
Figures
1 Bloodborne pathogen size comparison (1.0 UM reference SPhere)........coccvvviiee i 7
2 Bloodborne pathogen strike-through CONVEISION CRAI............ciiiiuiiieiiiee et 8

Documents

Document Sharing Hub

Full document details: AAMI TIR11-2005 (2015)


http://www.avadocuments.com/doc/aami-tir11-2005-2015
http://www.avadocuments.com/doc/aami-tir11-2005-2015

Glossary of equivalent standards

International Standards adopted in the United States may include normative references to other International
Standards. For each International Standard that has been adopted by AAMI (and ANSI), the table below gives the

corresponding U.S. designation and level of equivalency to the International Standard.

NOTE—Documents are sorted by international designation.

Other normatively referenced International Standards may be under consideration for U.S. adoption by AAMI,
therefore, this list should not be considered exhaustive.

International designation

U.S. designation

Equivalency

IEC 60601-1-2:2001 and
Amendment 1:2004

ANSI/AAMI/IEC 60601-1-2:2001 and
Amendment 1:2004

Identical

IEC 60601-2-04:2002

ANSI/AAMI DF80:2003

Major technical variations

IEC 60601-2-19:1990 and
Amendment 1:1996

ANSI/AAMI 1136:2004

Major technical variations

IEC 60601-2-20:1990 and
Amendment 1:1996

ANSI/AAMI 1151:2004

Major technical variations

IEC 60601-2-21:1994 and
Amendment 1:1996

ANSI/AAMI/IEC 60601-2-21 and
Amendment 1:2000 (consolidated texts)

Identical

IEC 60601-2-24:1998

ANSI/AAMI 1D26:2004

Major technical variations

IEC TR 60878:2003 ANSI/AAMI/IEC TIR60878:2003 Identical
IEC TR 62296:2003 ANSI/AAMI/IEC TIR62296:2003 Identical
ISO 5840:2005 ANSI/AAMI/ISO 5840:2005 Identical
ISO 7198:1998 ANSI/AAMI/ISO 7198:1998/2001/(R)2004 Identical
ISO 7199:1996 ANSI/AAMI/ISO 7199:1996/(R)2002 Identical
ISO 10993-1:2003 ANSI/AAMI/ISO 10993-1:2003 Identical
ISO 10993-2:1992 ANSI/AAMI/ISO 10993-2:1993/(R)2001 Identical
ISO 10993-3:2003 ANSI/AAMI/ISO 10993-3:2003 Identical
ISO 10993-4:2002 ANSI/AAMI/ISO 10993-4:2002 Identical
ISO 10993-5:1999 ANSI/AAMI/ISO 10993-5:1999 Identical
ISO 10993-6:1994 ANSI/AAMI/ISO 10993-6:1995/(R)2001 Identical
ISO 10993-7:1995 ANSI/AAMI/ISO 10993-7:1995/(R)2001 Identical
ISO 10993-9:1999 ANSI/AAMI/ISO 10993-9:1999 Identical

ISO 10993-10:2002

ANSI/AAMI BE78:2002

Minor technical variations

ISO 10993-11:1993

ANSI/AAMI 10993-11:1993

Minor technical variations

ISO 10993-12:2002 ANSI/AAMI/ISO 10993-12:2002 Identical
ISO 10993-13:1998 ANSI/AAMI/ISO 10993-13:1999/(R)2004 Identical
ISO 10993-14:2001 ANSI/AAMI/ISO 10993-14:2001 Identical
ISO 10993-15:2000 ANSI/AAMI/ISO 10993-15:2000 Identical
ISO 10993-16:1997 ANSI/AAMI/ISO 10993-16:1997/(R)2003 Identical
ISO 10993-17:2002 ANSI/AAMI/ISO 10993-17:2002 Identical
ISO TS 10993-19:200x" ANSI/AAMI/ISO TIR10993-19:2006 Identical
ISO TS 10993-20:200x* ANSI/AAMI/ISO TIR10993-20:2006 Identical
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International designation

U.S. designation

Equivalency

ISO 11135:1994 ANSI/AAMI/ISO 11135:1994 Identical
ISO 11137-1:200%" ANSI/AAMI/ISO 11137-1:2006 Identical
ISO 11137-2:200x" ANSI/AAMI/ISO 11137-2:2006 Identical
ISO 11137-3:200%" ANSI/AAMI/ISO 11137-3:2006 Identical

ISO 11138-1:1994

ANSI/AAMI ST59:1999

Major technical variations

ISO 11138-2:1994

ANSI/AAMI ST21:1999

Major technical variations

ISO 11138-3:1995

ANSI/AAMI ST19:1999

Major technical variations

ISO TS 11139:200x"

ANSI/AAMI/ISO 11139:200x

Identical

ISO 11140-1:2005

ANSI/AAMI/ISO 11140-1:2005

Identical

ISO 11140-5:2000

ANSI/AAMI ST66:1999

Major technical variations

ISO 11607-1:200x" ANSI/AAMI/ISO 11607-1:2006 Identical
ISO 11607-2:200x" ANSI/AAMI/ISO 11607-2:2006 Identical
ISO 11737-1: 200x* ANSI/AAMI/ISO 11737-1:2006 Identical
ISO 11737-2:1998 ANSI/AAMI/ISO 11737-2:1998 Identical
ISO 11737-3:2004 ANSI/AAMI/ISO 11737-3:2004 Identical
ISO 13485:2003 ANSI/AAMI/ISO 13485:2003 Identical
ISO 13488:1996 ANSI/AAMI/ISO 13488:1996 Identical
ISO 14155-1:2003 ANSI/AAMI/ISO 14155-1:2003 Identical
ISO 14155-2:2003 ANSI/AAMI/ISO 14155-2:2003 Identical
ISO 14160:1998 ANSI/AAMI/ISO 14160:1998 Identical
ISO 14161:2000 ANSI/AAMI/ISO 14161:2000 Identical
ISO 14937:2000 ANSI/AAMI/ISO 14937:2000 Identical
ISO TR 14969:2004 ANSI/AAMI/ISO TIR14969:2004 Identical
ISO 14971:2000 and A1:2003 ANSI/AAMI/ISO 14971:2000 and A1:2003 Identical
ISO 15223:2000, A1:2002, and ANSI/AAMI/ISO 15223:2000, A1:2001, and | Identical
A2:2004 A2:2004

ISO 15225:2000 and A1:2004 ANSI/AAMI/ISO 15225:2000 and A1:2004 Identical
ISO 15674:2001 ANSI/AAMI/ISO 15674:2001 Identical
ISO 15675:2001 ANSI/AAMI/ISO 15675:2001 Identical
ISO TS 15843:2000 ANSI/AAMI/ISO TIR15843:2000 Identical
ISO 15882:2003 ANSI/AAMI/ISO 15882:2003 Identical
ISO TR 16142:200x* ANSI/AAMI/ISO TIR16142:2006 Identical

ISO 17664:2004

ANSI/AAMI ST81:2004

Major technical variations

ISO 17665-1:200x ANSI/AAMI/ISO 17665-1:2006 Identical
ISO 18472:200x* ANSI/AAMI/ISO 18472:2006 Identical
ISO 25539-1:2003 and A1:2005 ANSI/AAMI/ISO 25539-1:2003 and Identical
A1:2005
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Foreword

This technical information report (TIR) was developed by the AAMI Protective Barriers Committee. The TIR is
intended to provide technical information that will assist health care personnel in the selection and use of surgical
gowns, other protective apparel, and surgical drapes. It covers subjects such as types of materials used in the
construction of protective apparel and drapes, safety and performance characteristics of protective materials,
selection and evaluation of protective apparel and drape products, guidelines for choosing the level of barrier
performance needed for anticipated exposure risks, care of protective apparel and drapes, proper disposition of used
protective apparel and drapes, and pertinent references.

The first edition of this TIR was published in 1994 and was titled Selection of surgical gowns and drapes in health
care facilities. This second edition incorporates changes to take into account the publication of ANSI/AAMI PB70,
Liquid barrier performance and classification of protective apparel and drapes intended for use in health care facilities,
and ANSI/AAMI ST65, Processing of reusable surgical textiles for use in health care facilities. Also, the scope of this
edition has been expanded to include other types of protective apparel in addition to surgical gowns, such as isolation
gowns and decontamination garments, and to cover use considerations, such as the relationship between barrier
performance levels and particular health care applications. In addition, an attempt has been made to reflect new
trends in health care, changes in practices, and the state of the art in materials used for both single-use and multiple-
use protective apparel and drapes.

The safety and performance of a surgical gown, other item of protective apparel, or surgical drape depend not only on
the materials from which it is fabricated but also on product design. There is considerable variation in design among
commercially available protective apparel and drapes. The particular gown or drape design chosen should be
commensurate with the product’s level of barrier performance, the intended application, and the manner in which the
product will be integrated with other protective products (e.g., surgical masks and face shields) into a complete
protective system. This TIR addresses the characteristics of protective materials in some detail, touches on the
importance of design, and discusses various performance issues applicable to protective apparel and drapes,
including test methods for barrier properties and other important attributes. It is recommended that health care
personnel screen products on the basis of material and product test data (see Section 4) and then evaluate the
performance of selected products through a formal process (see Section 5). Health care personnel should also use
the information in Section 6, “Guidelines for choosing levels of barrier performance needed for particular health care
applications,” in the decision-making process.

A new table, “General relationships between barrier performance and anticipated exposure risks” (Table 3), can assist
clinicians in choosing drapes and protective apparel that are labeled in accordance with ANSI/AAMI PB70 and that
are appropriate for the health care procedure and for the level of protection required for both patient and staff. The
examples cited in the table are only general suggestions and should not be interpreted as absolutes or policy
statements. Clinical end-users of surgical gowns, other protective apparel, and drapes must always comply with
federal, state, and local regulations. They also should take into account the relevant health care literature, as well as
current recommended practices, guidelines, and statements promulgated by professional associations and other
relevant organizations, such as the Centers for Disease Control and Prevention. The bibliography of this TIR provides
many of these pertinent documents.

During the development of the TIR, the committee’s goal was to produce a reference that would enhance excellence
in patient care practices involving protective apparel and drapes. This TIR is thus intended for clinical professionals as
well as for managers and purchasing agents who influence the selection and proper use of protective apparel and
drapes.

Like any other AAMI technical information report, this TIR is not a performance standard. It is not intended to
establish minimum safety and performance criteria, and none of its provisions should be so interpreted.

This TIR may be revised or withdrawn at any time. Because it addresses a rapidly evolving technology and because it
does not treat all issues associated with protective apparel and drapes in depth, readers are encouraged to consider
information from other sources and, in particular, to keep abreast of the relevant health care literature.

Suggestions for improving this TIR are invited. Comments and suggested revisions should be sent to AAMI,
Technical Programs, 1110 N. Glebe Road, Suite 220, Arlington, VA 22201-4795.
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AAMI Technical Information Report AAMI TIR11:2005/(R)2015

Selection and use of protective apparel and surgical
drapes in health care facilities

1 Introduction and scope

Traditionally, surgical gowns, other protective apparel, and surgical drapes have been intended to help prevent wound
infections by providing a barrier between nonsterile and sterile areas. However, given the increasing concerns related
to bloodborne pathogens such as the human immunodeficiency virus (HIV) and the increasing number of hepatitis B
virus (HBV) and hepatitis C virus (HCV) infections among health care personnel, the protection of the surgical team
and other health care personnel has become an important issue.

Protective apparel and surgical drapes are fabricated from either multiple-use materials or single-use materials. Each
of these two basic types of products has advantages and disadvantages. Within the material types available, design
and performance characteristics vary considerably. This variation stems from trade-offs in economy, comfort, and the
degree of protection required for particular surgical and other health care procedures. Consequently, health care
personnel are faced with a complex decision-making process when choosing the types or performance levels of
products that will best serve their needs.

This technical information report (TIR) is intended to assist health care personnel in the selection of protective apparel
and drapes that are listed by and have received marketing clearance from the Food and Drug Administration (FDA).
These products are classified as medical devices and are subject to FDA's labeling, premarket notification (510[k]),"
and medical device reporting (MDR) regulations. In addition, under FDA’s quality system regulation (QSR), good
manufacturing practices (GMPs) must be used in the manufacture and commercial reprocessing of these devices.

This TIR is also meant to serve as a resource that health care professionals can use when directing questions to
manufacturers about the performance characteristics of specific products and when choosing products for use in
particular surgical and other invasive or patient care procedures.

The scope of this TIR includes
a) types of protective materials,
b) safety and performance characteristics,
c) product evaluation and selection,
d) guidelines for choosing the level of barrier performance, and
e) care of protective apparel and surgical drapes.
Definitions of terms and informative annexes are also provided.

This TIR might not cover all the requirements that a health care facility could deem necessary to select a product, nor
does it address criteria for evaluating experimental products.

2 Definitions of terms

2._1 ba_rrier properties: Ability of a protective product to resist the penetration of liquids and liquidborne
microorganisms.

2.2 binding: Material used to cover a raw edge (e.g., at the neck area) in lieu of hemming.

23 blood: Human blood, human blood components, and products made from human blood.

! For new or changed products introduced to the market after May 28, 1976, manufacturers are required to submit a premarket
notification to FDA. Products found to be substantially equivalent to existing products are “cleared” by FDA for marketing. This
clearance for marketing does not constitute FDA approval of the product’s safety and effectiveness.
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2.4 body fluid: Any liquid produced (secreted or excreted) by the body.

NOTE—For purposes of this standard, body fluids include those liquids potentially infected with bloodborne pathogens, including,
but not limited to, blood, semen, vaginal secretions, cerebrospinal fluid, synovial fluid, peritoneal fluid, amniotic fluid, saliva in dental
procedures, any body fluid that is visibly contaminated with blood, and all body fluids in situations in which it is difficult or impossible
to differentiate between body fluids. See 29 CFR 1910.1030.

25 calender: Machine used to impart a variety of surface effects to fabrics. It usually consists of two or more
heavy rollers, sometimes heated, through which the fabric passes under pressure.

2.6 contaminated: State of having been actually or potentially in contact with microorganisms.

NOTE—Contaminated may be construed to mean in contact with blood or other potentially infectious materials whether or not they
are known to contain microorganisms.

2.7 critical zone: Area of protective apparel or surgical drapes where direct contact with blood, body fluids, and
other potentially infectious materials is most likely to occur.

2.8 fenestration: Opening provided in surgical drapes to allow access to the surgical site.”

29 hem: Raw edge of material that is turned over and stitched.

2.10 hydrostatic pressure: Force exerted by a static liquid (e.g., pressure applied to a surgical drape by a
puddle of fluid).

2.11 incise drape: Adherent plastic film affixed to the patient’s skin or over the primary drape during the draping

procedure. This film usually extends beyond the fenestrated area of the drape, including the incision site; the incision
is made by cutting through the film adhering to the patient’s skin.?

2.12 isolation gown: Item of protective apparel used to protect the clothing of health care personnel, visitors,
and patients from the transfer of microorganisms and body fluids in patient isolation situations.

2.13 knitted fabric: Structure produced by interlooping one or more ends of yarn or comparable material.*
2.14 linting: Release of fiber fragments and other particles from a fabric during handling and use.

2.15 mechanical pressure: Force exerted by one solid object on another (e.g., pressure applied to a surgical
gown when the wearer leans against a table).

2.16 microbial model: Microorganism that simulates a specific human pathogenic microorganism in size, shape,
and concentration and that can be used in testing the microbial barrier properties of protective materials.

2.17 nonwoven fabrics: Fabrics broadly defined as sheet or web structures bonded together by entangling fiber
or filaments mechanically, thermally, or chemically. They are flat, porous sheets that are made directly from separate
fibers or from molten plastic or plastic film. They are not made by weaving or knitting and do not require converting
the fiber to yarns.

2.18 other potentially infectious materials (OPIM): Any materials, other than blood, containing bloodborne
pathogens or materials that have been linked with the potential transmission of infectious disease.

NOTE—In 29 CFR 1910.1030, the Occupational Safety and Health Administration (OSHA) describes the following materials as
OPIM:

(1) The following human body fluids: semen, vaginal secretions, cerebrospinal fluid, synovial fluid, pleural fluid, pericardial fluid,
peritoneal fluid, amniotic fluid, saliva in dental procedures, any body fluid that is visibly contaminated with blood, and all body
fluids in situations where it is difficult or impossible to differentiate between body fluids;

(2) Any unfixed tissue or organ (other than intact skin) from a human (living or dead); and

(3) HIV-containing cell or tissue cultures, organ cultures, and HIV- or HBV-containing culture medium or other solutions; and
blood, organs, or other tissues from experimental animals infected with HIV or HBV.

2.19 particulates: Very small solids that are suspended in air or liquid and that can vary in size, shape, density,
and electrical charge.

2 Adapted, with the publisher's permission, from ECRI, Evaluation: Surgical drapes, Health Devices, 15 (5):111-40, 1986.
% Adapted, with the publisher's permission, from ECRI, Evaluation: Surgical drapes, Health Devices, 15 (5):111-40, 1986.

4 Adapted from Hoechst Celanese Dictionary of Fiber and Textile Technology. Charlotte (NC): Hoechst Celanese Corporation, 1990.
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2.20 penetration: Movement of matter, on a nonmolecular level, through porous materials, closures, seams, or
imperfections (such as pinholes) in a protective product.

221 ply: Separable sheet or layer of a material.

2.22 protective apparel: Item of clothing that is specifically designed and constructed for the intended purpose of
isolating all or part of the body from a potential hazard or for isolating the external environment from contamination by
the wearer of the clothing.

NOTE—Examples of protective apparel include surgical gowns, isolation gowns, decontamination garments, aprons, sleeve
protectors, and certain types of laboratory attire.

2.23 reinforced area: Region of some surgical drapes or protective apparel in which the base material has been
supplemented with one or more plies of the same or a different material for the purpose of enhancing or modifying the
performance of the area (e.g., increasing strength, rendering it more resistant to liquid penetration, providing
absorptive qualities).

2.24 sterile field: Area created with sterile draping materials where sterile technique is required (e.g., around a
surgical site, on a back table, on a gowning table).

NOTE—For persons around a sterile field in the operating room (OR), appropriate attire includes (but might not be limited to) gowns,
gloves, face masks, and hair coverings. The need for additional attire is determined by the anticipated exposure to blood and OPIM.

2.25 strike-through:5 Passage of a liquid that could contain microorganisms through a barrier product (including
its seams or points of attachment).

2.26 surface tension: The intermolecular forces acting on the molecules at the free surface of a liquid. Surface
tension affects the degree to which a liquid can wet a material (i.e., the lower the surface tension, the more easily the
liquid wets a material surface).

2.27 surgical drape (and drape accessories): As described by FDA, “a device made of natural or synthetic
materials intended to be used as a protective patient covering, such as to isolate a site of surgical incision from
microbial and other contamination.” (21 CFR 878.4370)

NOTE—Surgical drape accessories include auxiliary protective coverings used in addition to the surgical patient drape to help
maintain the sterile field, such as table covers and extra draping layers placed over the patient.

2.28 surgical gown: Type of surgical apparel, which is described by FDA as “devices that are intended to be
worn by operating room personnel during surgical procedures to protect both the surgical patient and the operating
room personnel from the transfer of microorganisms, body fluids, and particulate matter.” (21 CFR 878.4040)

2.29 woven fabric: Structure produced by interlacing two yarns or similar materials so that they cross at right
angles to produce a fabric.®

3 Types of surgical protective materials

3.1 Introduction

A great many materials and manufacturing technologies have evolved in the attempt to meet the conflicting criteria for
a safe, effective, and comfortable protective barrier. Each type of material offers advantages and disadvantages in
safety, performance, and economics, and each could be more suitable for some uses than others. This section
provides a general description of the major types of protective materials available at the time this TIR was published.

3.2 Multiple-use materials
3.2.1 General considerations

The term multiple-use materials is a general classification encompassing a wide range of fabrics and technologies
used in the manufacture of protective apparel and surgical drapes. The element common to all is the material’s ability
to be reprocessed and reused.

® The term strike-through was first introduced to the clinical community in Laufman, et al. (1975).

6 Adapted from Hoechst Celanese Dictionary of Fiber and Textile Technology. Charlotte (NC): Hoechst Celanese Corporation, 1990.
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