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Objectives and uses of AAMI standards and 
recommended practices 

It is most important that the objectives and potential uses of an 
AAMI product standard or recommended practice are clearly 
understood. The objectives of AAMI's technical development 
program derive from AAMI's overall mission: the advancement of 
medical instrumentation. Essential to such advancement are (1) a 
continued increase in the safe and effective application of current 
technologies to patient care, and (2) the encouragement of new 
technologies. It is AAMI's view that standards and recommended 
practices can contribute significantly to the advancement of 
medical instrumentation, provided that they are drafted with 
attention to these objectives and provided that arbitrary and 
restrictive uses are avoided. 

A voluntary standard for a medical device recommends to the 
manufacturer the information that should be provided with or on 
the product, basic safety and performance criteria that should be 
considered in qualifying the device for clinical use, and the 
measurement techniques that can be used to determine whether the 
device conforms with the safety and performance criteria and/or to 
compare the performance characteristics of different products. 
Some standards emphasize the information that should be provided 
with the device, including performance characteristics, instructions 
for use, warnings and precautions, and other data considered 
important in ensuring the safe and effective use of the device in the 
clinical environment. Recommending the disclosure of 
performance characteristics often necessitates the development of 
specialized test methods to facilitate uniformity in reporting; 
reaching consensus on these tests can represent a considerable part 
of committee work. When a drafting committee determines that 
clinical concerns warrant the establishment of minimum safety and 
performance criteria, referee tests must be provided and the reasons 
for establishing the criteria must be documented in the rationale.  

A recommended practice provides guidelines for the use, care, 
and/or processing of a medical device or system. A recommended 
practice does not address device performance per se, but rather 
procedures and practices that will help ensure that a device is used 
safely and effectively and that its performance will be maintained. 

Although a device standard is primarily directed to the 
manufacturer, it may also be of value to the potential purchaser or 
user of the device as a frame of reference for device evaluation. 
Similarly, even though a recommended practice is usually oriented 
towards healthcare professionals, it may be useful to the 
manufacturer in better understanding the environment in which a 
medical device will be used. Also, some recommended practices, 
while not addressing device performance criteria, provide 
guidelines to industrial personnel on such subjects as sterilization 
processing, methods of collecting data to establish safety and 
efficacy, human engineering, and other processing or evaluation 
techniques; such guidelines may be useful to health care 
professionals in understanding industrial practices. 

In determining whether an AAMI standard or recommended 
practice is relevant to the specific needs of a potential user of the 
document, several important concepts must be recognized: 

All AAMI standards and recommended practices are voluntary 
(unless, of course, they are adopted by government regulatory or 
procurement authorities). The application of a standard or 
recommended practice is solely within the discretion and 
professional judgment of the user of the document. 

Each AAMI standard or recommended practice reflects the 
collective expertise of a committee of health care professionals and 
industrial representatives, whose work has been reviewed 
nationally (and sometimes internationally). As such, the consensus 
recommendations embodied in a standard or recommended practice 
are intended to respond to clinical needs and, ultimately, to help 
ensure patient safety. A standard or recommended practice is 
limited, however, in the sense that it responds generally to 
perceived risks and conditions that may not always be relevant to 
specific situations. A standard or recommended practice is an 
important reference in responsible decision-making, but it should 
never replace responsible decision-making. 

Despite periodic review and revision (at least once every five 
years), a standard or recommended practice is necessarily a static 
document applied to a dynamic technology. Therefore, a standards 
user must carefully review the reasons why the document was 
initially developed and the specific rationale for each of its 
provisions. This review will reveal whether the document remains 
relevant to the specific needs of the user. 

Particular care should be taken in applying a product standard 
to existing devices and equipment, and in applying a recommended 
practice to current procedures and practices. While observed or 
potential risks with existing equipment typically form the basis for 
the safety and performance criteria defined in a standard, 
professional judgment must be used in applying these criteria to 
existing equipment. No single source of information will serve to 
identify a particular product as "unsafe". A voluntary standard can 
be used as one resource, but the ultimate decision as to product 
safety and efficacy must take into account the specifics of its 
utilization and, of course, cost-benefit considerations. Similarly, a 
recommended practice should be analyzed in the context of the 
specific needs and resources of the individual institution or firm. 
Again, the rationale accompanying each AAMI standard and 
recommended practice is an excellent guide to the reasoning and 
data underlying its provision. 

In summary, a standard or recommended practice is truly 
useful only when it is used in conjunction with other sources of 
information and policy guidance and in the context of professional 
experience and judgment. 

INTERPRETATIONS OF AAMI STANDARDS 
AND RECOMMENDED PRACTICES 

Requests for interpretations of AAMI standards and recommended 
practices must be made in writing, to the AAMI Vice President, 
Standards Policy and Programs. An official interpretation must be 
approved by letter ballot of the originating committee and 
subsequently reviewed and approved by the AAMI Standards 
Board. The interpretation will become official and representation of 
the Association only upon exhaustion of any appeals and upon 
publication of notice of interpretation in the "Standards Monitor" 
section of the AAMI News. The Association for the Advancement 
of Medical Instrumentation disclaims responsibility for any 
characterization or explanation of a standard or recommended 
practice which has not been developed and communicated in 
accordance with this procedure and which is not published, by 
appropriate notice, as an official interpretation in the AAMI News. 
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AAMI Standard 

This Association for the Advancement of Medical Instrumentation (AAMI) standard implies a consensus of those 
substantially concerned with its scope and provisions. The existence of an AAMI standard does not in any respect 
preclude anyone, whether they have approved the standard or not, from manufacturing, marketing, purchasing, or 
using products, processes, or procedures not conforming to the standard. AAMI standards are subject to periodic 
review, and users are cautioned to obtain the latest editions. 

CAUTION NOTICE: This AAMI standard may be revised or withdrawn at any time. AAMI procedures require that 
action be taken to reaffirm, revise, or withdraw this standard no later than five years from the date of publication. 
Interested parties may obtain current information on all AAMI standards by calling or writing AAMI. 

All AAMI 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. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Published by 
 
AAMI 
4301 N. Fairfax Dr., Suite. 301 
Arlington, VA 22203-1633 
www.aami.org  
 
© 2016 by the Association for the Advancement of Medical Instrumentation 
 
All Rights Reserved 
 
This publication is subject to copyright claims of ISO and AAMI. No part of this publication may be reproduced or 
distributed in any form, including an electronic retrieval system, without the prior written permission of AAMI. All 
requests pertaining to this document should be submitted to AAMI. 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, complete the reprint request form at www.aami.org or contact AAMI, 4301 N. Fairfax Drive, Suite 
301, Arlington, VA 22203-1633. Phone: (703) 525-4890; Fax: (703) 276-0793. 
 
Printed in the United States of America 
 
ISBN 1-57020-625-2 

Full document details: ANSI AAMI ISO 7198-2016

http://www.avadocuments.com/doc/ansi-aami-iso-7198-2016
http://www.avadocuments.com/doc/ansi-aami-iso-7198-2016


 

Contents Page 

Glossary of equivalent standards .............................................................................................................................. iv 

Committee representation ........................................................................................................................................... v 

Background of AAMI adoption of ISO 7198:2016 ..................................................................................................... vi 

Foreword ..................................................................................................................................................................... vii 

Introduction ............................................................................................................................................................... viii 

2  Scope ........................................................................................................................................................................ 1 

3  Normative references .............................................................................................................................................. 2 

4  Terms and definitions .............................................................................................................................................. 2 

5  General requirements .............................................................................................................................................. 7 

6  Intended performance ............................................................................................................................................. 9 

7  Design attributes ...................................................................................................................................................... 9 

8  Materials ................................................................................................................................................................. 11 

9  Design evaluation .................................................................................................................................................. 11 

10 Preclinical in vivo evaluation test methods for vascular prostheses ............................................................... 17 

11  Clinical investigation methods for vascular prostheses .................................................................................. 20 

12  Manufacturing ...................................................................................................................................................... 25 

13  Sterility .................................................................................................................................................................. 25 

14  Packaging and labelling ...................................................................................................................................... 26 

Annex A (informative)  Test methods ....................................................................................................................... 28 

Bibliography ............................................................................................................................................................... 55 

 

Full document details: ANSI AAMI ISO 7198-2016

http://www.avadocuments.com/doc/ansi-aami-iso-7198-2016
http://www.avadocuments.com/doc/ansi-aami-iso-7198-2016


 

iv © 2016 Association for the Advancement of Medical Instrumentation  ANSI/AAMI/ISO 7198:2016 

Glossary of equivalent standards 

International Standards adopted in the United States may include normative references to other International 
Standards. AAMI maintains a current list of each International Standard that has been adopted by AAMI (and ANSI). 
Available on the AAMI website at the address below, this list gives the corresponding U.S. designation and level of 
equivalency to the International Standard.  

www.aami.org/standards/glossary.pdf 
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Committee representation 

Association for the Advancement of Medical Instrumentation 
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relevant work in the International Organization for Standardization (ISO). U.S. representatives from the AAMI 
Vascular Prostheses Committee (U.S. Sub-TAG for ISO/TC 150/SC 2/WG 3) played an active part in developing the 
ISO standard.  

At the time this document was published, the AAMI Vascular Prostheses Committee (U.S. Sub-TAG for ISO/TC 
150/SC 2/WG 3) had the following members: 

 
Cochair: Dorothy Abel 
 
Members Dorothy Abel, FDA/CDRH/ODE/DCD/PVDB 

Richard Bianco, Fairview Health Services 
Yolanda Bolanos, Johnson & Johnson/Cordis Corporation 
James Conti, PhD, Dynatek Labs 
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 Jennifer Goode, FDA/CDRH/ODE/DCD 

Thomas Herbst, PhD, Boston Scientific 
Thomas Nickel, TA Instruments – Electroforce Group 
Elaine Strope, PhD, Dynatek Labs 
Steven Weinberg, PhD, Biomedical Device Consultants & Laboratories 
Michael Wolf, Medtronic 

NOTE Participation by federal agency representatives in the development of this standard does not constitute 
endorsement by the federal government or any of its agencies. 
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Background of AAMI adoption of ISO 7198:2016 

As indicated in the foreword to the main body of this document (page ix), the International Organization for 
Standardization (ISO) is a worldwide federation of national standards bodies. The United States is one of the ISO 
members that took an active role in the development of this standard, which was developed by ISO Technical 
Committee (TC) 150 Subcommittee (SC) 2, Cardiovascular implants and extracorporeal systems, to specify 
requirements for intended performance, design attributes, materials, design evaluation, manufacturing, sterilization, 
packaging and information supplied by the manufacturer for vena cava filters. 

U.S. participation in this ISO SC is organized through the U.S. Technical Advisory Group for ISO/TC 150/SC 2, 
administered by the Association for the Advancement of Medical Instrumentation (AAMI). 

AAMI encourages its committees to harmonize their work with international standards as much as possible. 
ANSI/AAMI/ISO 7198 was approved by the AAMI Standards Board on 5 June 2016. The AAMI Vascular Prostheses 
Committee (U.S. Sub-TAG for ISO/TC 150/SC 2/WG 3, Vascular prostheses) initiated the U.S. adoption of ISO 7198. 

AAMI (and ANSI) have adopted other ISO standards. See the Glossary of Equivalent Standards for a list of ISO 
standards adopted by AAMI which gives the corresponding U.S. designation and the level of equivalency with the 
ISO standard. 

As used within the context of this document, “shall” indicates requirements strictly to be followed to conform to the 
standard. “Should” indicates that among several possibilities, one is recommended as particularly suitable, without 
mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in 
the negative form) a certain possibility or course of action should be avoided but is not prohibited. “May” is used to 
indicate that a course of action is permissible within the limits of the standard. “Can” is used as a statement of 
possibility and capability. Finally, “must” is used only to describe “unavoidable” situations, including those mandated 
by government regulation. 

The concepts incorporated in this standard should not be considered inflexible or static. This standard, like any other, 
must be reviewed and updated periodically to assimilate progressive technological developments. To remain 
relevant, it must be modified as technological advances are made and as new data come to light. 

Suggestions for improving this standard are invited. Comments and suggested revisions should be sent to Standards 
Department, AAMI, 4301 N. Fairfax Drive, Suite 301, Arlington, VA 22203-1633.  

NOTE Beginning with the ISO foreword on page vii, this American National Standard is identical to ISO 7198:2016. 
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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO 
member bodies). The work of preparing International Standards is normally carried out through ISO technical 
committees. Each member body interested in a subject for which a technical committee has been established has the 
right to be represented on that committee. International organizations, governmental and non-governmental, in liaison 
with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) 
on all matters of electrotechnical standardization. 

The procedures used to develop this document and those intended for its further maintenance are described in the 
ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the different types of ISO documents 
should be noted. This document was drafted in accordance with the editorial rules of the ISO/IEC Directives, Part 2 
(see www.iso.org/directives).  

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. 
ISO shall not be held responsible for identifying any or all such patent rights. Details of any patent rights identified 
during the development of the document will be in the Introduction and/or on the ISO list of patent declarations 
received (see www.iso.org/patents).  

Any trade name used in this document is information given for the convenience of users and does not constitute an 
endorsement. 

For an explanation on the meaning of ISO specific terms and expressions related to conformity assessment, as well 
as information about ISO's adherence to the WTO principles in the Technical Barriers to Trade (TBT) see the 
following URL: Foreword - Supplementary information 

The committee responsible for this document is ISO/TC 150, Implants for surgery, Subcommittee SC 2, 
Cardiovascular implants and extracorporeal systems. 

This second edition cancels and replaces the first edition (ISO 7198:1998), which has been technically revised. 
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Introduction 

This International Standard has been prepared in order to provide minimum requirements for tubular vascular grafts 
and vascular patches, including guidance on the methods of test that will enable their evaluation. This International 
Standard is an update of ISO 7198:1998, necessary given the introduction of new standards for endovascular 
prostheses, vascular stents and vascular device-drug combination products. 

This International Standard covers vascular prostheses implanted using direct visualization surgical techniques as 
opposed to fluoroscopic or other non-direct imaging (e.g. computerized tomography or magnetic resonance imaging). 
ISO 25539-1 specifies requirements and testing guidelines for endovascular prostheses, implanted using catheter 
delivery and non-direct visualization. Since the design of endovascular prostheses often involves the use of materials 
that are used in traditional vascular prostheses, some of the methods to evaluate these materials are contained in 
this International Standard and referenced in the endovascular prostheses standard (ISO 25539-1). 

It is recognized by this ISO committee that many forms of tubular vascular grafts and vascular patches have been 
shown to be a safe and effective means to surgically restore blood flow in various indications over many years. This 
update is not intended to significantly change the manner in which tubular vascular grafts have been evaluated or to 
add new requirements. Therefore, manufacturers can rely on evaluation and historical data gathered under 
ISO 7198:1998 to meet the requirements that have not changed in the current standard. The committee recognizes 
that, with the addition of requirements for vascular patches and references to device-drug combination requirements 
in other ISO documents, a reasonable amount of time (e.g. one to three years) might be needed to become fully 
compliant with this International Standard. 
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American National Standard ANSI/AAMI/ISO 7198:2016 

Cardiovascular implants and extracorporeal systems—
Vascular prostheses—Tubular vascular grafts and vascular 
patches 

1 Scope 

1.1 This International Standard specifies requirements for the evaluation of vascular prostheses and requirements 
with respect to nomenclature, design attributes and information supplied by the manufacturer, based upon current 
medical knowledge. Guidance for the development of in vitro test methods is included in an informative annex to this 
International Standard. This International Standard can be considered as a supplement to ISO 14630:2012, which 
specifies general requirements for the performance of non-active surgical implants. 

NOTE Due to the variations in the design of implants covered by this International Standard and, in some cases, 
due to the relatively recent development of some of these implants (e.g. bioabsorbable vascular prostheses, cell 
based tissue engineered vascular prostheses), acceptable standardized in vitro tests and clinical results are not 
always available. As further scientific and clinical data become available, appropriate revision of this International 
Standard will be necessary. 

1.2 This International Standard is applicable to sterile tubular vascular grafts implanted by direct visualization 
surgical techniques as opposed to fluoroscopic or other non-direct imaging (e.g. computerized tomography or 
magnetic resonance imaging), intended to replace, bypass, or form shunts between segments of the vascular system 
in humans and vascular patches intended for repair and reconstruction of the vascular system. 

1.3 Vascular prostheses that are made of synthetic textile materials and synthetic non-textile materials are within 
the scope of this International Standard. 

1.4 While vascular prostheses that are made wholly or partly of materials of non-viable biological origin, including 
tissue engineered vascular prostheses are within the scope, this International Standard does not address sourcing, 
harvesting, manufacturing and all testing requirements for biological materials. It is further noted that different 
regulatory requirements might exist for tissues from human and animal sources. 

1.5 Compound, coated, composite, and externally reinforced vascular prostheses are within the scope of this 
standard. 

1.6 Endovascular prostheses implanted using catheter delivery and non-direct visualization are excluded from the 
scope of this International Standard. This International Standard includes information on the development of 
appropriate test methods for graft materials, referenced in ISO 25539-1 for materials used in the construction of 
endovascular prostheses (i.e. stent-grafts). 

NOTE Requirements for endovascular prostheses are specified in ISO 25539-1. 

1.7 The valve component of valved conduits constructed with a tubular vascular graft component, and the 
combination of the valved component and the tubular vascular graft component, are excluded from the scope of this 
International Standard. This International Standard can be helpful in identifying the appropriate evaluation of the 
tubular vascular graft component of a valved conduit but specific requirements and testing are not described for these 
devices. 
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1.8 Cardiac and pericardial patches, vascular stents, accessory devices such as anastomotic devices, staplers, 
tunnelers and sutures, and pledgets are excluded from the scope of this International Standard. 

NOTE Requirements for vascular stents are specified in ISO 25539-2. 

1.9 Requirements regarding cell seeding are excluded from the scope of this International Standard. Tissue 
engineered vascular prostheses that contain or are manufactured using cells present many distinct manufacturing 
(e.g. aseptic processing, cell seeding, etc.) and testing issues than those produced with synthetic or non-viable 
biological materials. The in vitro testing requirements that are outlined in this International Standard can be a useful 
guide for certain testing requirements for these cell-based products. 

1.10 Pharmacological aspects of drug-eluting or drug-coated vascular prostheses are not addressed in this 
International Standard. 

NOTE Requirements for vascular device-drug combination products are specified in ISO 12417-1. 

1.11 Degradation, tissue ingrowth and/or tissue replacement, and other time-dependent aspects of absorbable 
vascular prostheses are not addressed in the standard. 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and are indispensable for 
its application. For dated references, only the edition cited applies. For undated references, the latest edition of the 
referenced document (including any amendments) applies. 

ISO 10993 (all parts), Biological evaluation of medical devices 

ISO 11135, Sterilization of health-care products — Ethylene oxide — Requirements for the development, validation 
and routine control of a sterilization process for medical devices 

ISO 11137 (all parts), Sterilization of health care products — Radiation 

ISO 11607-1, Packaging for terminally sterilized medical devices — Part 1: Requirements for materials, sterile barrier 
systems and packaging systems 

ISO 14155, Clinical investigation of medical devices for human subjects — Good clinical practice 

ISO 14160, Sterilization of health care products — Liquid chemical sterilizing agents for single-use medical devices 
utilizing animal tissues and their derivatives — Requirements for characterization, development, validation and 
routine control of a sterilization process for medical devices 

ISO 14630:2012, Non-active surgical implants — General requirements 

ISO 14937, Sterilization of health care products — General requirements for characterization of a sterilizing agent 
and the development, validation and routine control of a sterilization process for medical devices 

ISO 14971, Medical devices — Application of risk management to medical devices 

ISO 17665 (all parts), Sterilization of health care products — Moist heat 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in ISO 14630:2012 and the following apply. 
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3.1 
adverse event 
adverse change in health that occurs in a subject who participates in a study while receiving the treatment or within a 
specified time after receiving treatment 

Note 1 to entry: Adverse events are categorized by the system affected (e.g. cardiac, vascular, respiratory, 
neurological, renal, gastro-intestinal). 

Note 2 to entry: This definition is not applicable for routine, post-approval event reporting. 

3.2 
bifurcation 
site of division of one vascular tube (trunk or body) into two branches (limbs) 

3.3 
biological material 
material of animal or vegetable origin that may have been modified or treated by chemical processes, but excluding 
any material derived from fossil biological remains 

3.4 
biostability 
ability of a material to maintain its physical and chemical integrity after implantation in living tissue 

3.5 
coating 
organic or inorganic material, other than living cells, intentionally applied by a manufacturer to substrate prosthesis 

Note 1 to entry: This coating can be intended to be permanent or temporary, can be applied to the external and/or 
internal surface, and/or can be impregnated into the structure of the substrate prosthesis (3.30). 

3.6 
compliance 
ability of a prosthesis to elastically expand and contract in the circumferential direction in response to a pulsatile 
pressure 

3.7 
component 
substance used during manufacture whether or not it is intended to remain as a consistent element of the device 

3.8 
composite prosthesis 
vascular prosthesis in which the construction and/or material of construction varies in a segmental manner along the 
length 

EXAMPLE Prosthesis in which the proximal portion is of crimped knitted fabric and the distal portion is of an 
aldehyde-treated animal vascular tube. 

Note 1 to entry: It is important to note the difference between a composite and compound prosthesis (3.9). 

3.9 
compound prosthesis 
vascular prosthesis whose wall is constructed of materials from more than one source which is of uniform 
construction along the length of the prosthesis 

Full document details: ANSI AAMI ISO 7198-2016

http://www.avadocuments.com/doc/ansi-aami-iso-7198-2016
http://www.avadocuments.com/doc/ansi-aami-iso-7198-2016


 

4 © 2016 Association for the Advancement of Medical Instrumentation  ANSI/AAMI/ISO 7198:2016 

Note 1 to entry: It is important to note the difference between a compound and composite prosthesis (3.8). 

Note 2 to entry: A substrate prosthesis with a coating, that is, a coated vascular prosthesis, is an example of a 
compound prosthesis. This type of vascular prosthesis is commonly referred to as coated prosthesis rather than a 
compound prosthesis. 

3.10 
configuration 
geometry of prosthesis 

EXAMPLES Straight, bifurcated, tapered. 

3.11 
construction 
type of structure of a prosthesis 

EXAMPLES Knitted, woven, nonwoven, expanded polymer. 

3.12 
crimp 
creases or folds manufactured into a prosthesis to permit elongation and reduce kinking 

3.13 
determine 
quantitatively appraise or analyse 

3.14 
endovascular prosthesis 
endovascular graft 
endovascular implant 
prosthesis (including modular components) delivered and deployed using a delivery system, which resides partially or 
completely within a blood vessel or vascular conduit to form an internal bypass or shunt between sections of the 
vascular system 

3.15 
evaluate 
qualitatively appraise or analyse 

3.16 
factory anastomosis 
factory manufactured seam-line in which two or more edges of graft material are joined (e.g. sewn) together 

3.17 
fibril 
strand of material which originates from one or more nodes and terminates at one or more nodes 

3.18 
graft material 
textile or non-textile, non-metallic material [e.g. polyethylene terephthalate (PET), polytetrafluoroethylene (PTFE), 
polyurethane] used in the construction of a vascular prostheses or to line or cover the mechanical support structures 
of an endovascular prosthesis or to provide a vascular conduit for blood flow 
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3.19 
host 
recipient of an implant in a preclinical in vivo study 

3.20 
implantable state 
condition of a prosthesis that has been prepared in accordance with the manufacturer’s instruction prior to 
implantation, or of a material of construction that has undergone the same process of sterilization and/or preparation 

Note 1 to entry: Preparation does not include preclotting (3.26) but does include any recommended method of 
washing or soaking. 

3.21 
integral water permeability 
volume of water which passes through the wall of a tubular vascular graft, or representative tubular segment, in a 
specified time under a specified pressure 

3.22 
inter-nodal distance 
distance between two nodes of expanded polymers 

3.23 
leakage 
volume of water which passes through flaws in a water-impermeable vascular prosthesis in a specified time under a 
specified pressure 

Note 1 to entry: Leakage may be either through small defects in the wall of a continuous tube or through an 
anastomosis constructed by the manufacturer. 

Note 2 to entry: Leakage is not the same as porosity (3.25). 

3.24 
node 
solid region within a material at which fibrils originate and converge 

3.25 
porosity 
estimate or index of the ratio of the void within a material to the total volume occupied by the material including the 
voids 

Note 1 to entry: See void (3.36). 

Note 2 to entry: Porosity may be expressed as the percentage void to the total area of volume, mean distance 
between nodes, or mean pore diameter. 

Note 3 to entry: Porosity is not the same as leakage (3.23) or water permeability (3.38). 

3.26 
preclotting 
procedure whereby blood or blood fractions are allowed to penetrate and coagulate within the interstices of a porous 
prosthesis to decrease the permeability 

Full document details: ANSI AAMI ISO 7198-2016

http://www.avadocuments.com/doc/ansi-aami-iso-7198-2016
http://www.avadocuments.com/doc/ansi-aami-iso-7198-2016


 

6 © 2016 Association for the Advancement of Medical Instrumentation  ANSI/AAMI/ISO 7198:2016 

3.27 
prosthesis 
device which replaces or substitutes for an anatomical part or deficiency 

3.28 
substrate prosthesis 
vascular prosthesis to which a coating meeting the definition of coating (3.5) is applied to result in a compound 
prosthesis 

3.29 
synthetic material 
substance of nonbiological source that is produced and/or polymerized by chemical or physical means 

Note 1 to entry: Chemically modified materials derived from fossil biological remains (e.g. petroleum or oil) are 
considered to be synthetic. 

3.30 
synthetic nontextile prosthesis 
vascular prosthesis manufactured made from synthetic materials using nontextile processes 

EXAMPLES Prostheses made from extruded polymer, expanded polymer. 

3.31 
synthetic textile prosthesis 
vascular prosthesis made from synthetic yarns using textile fabrication methods 

EXAMPLES Prostheses made by knitting, weaving, or braiding of synthetic yarns. 

3.32 
tubular vascular graft 
prosthesis used to replace, bypass, or form shunts between sections of the vascular system, implanted using direct 
visualization surgical techniques as opposed to fluoroscopic or other non-direct imaging 

Note 1 to entry: Examples of non-direct imaging are computerized tomography and magnetic resonance imaging. 

3.33 
usable length 
length of a prosthesis available for implantation, determined under a specified fixed load 

Note 1 to entry: The load may be zero for certain prostheses. 

3.34 
vascular patch 
non-tubular prosthesis intended for repair and reconstruction of the vascular system 

EXAMPLE Flat sheet of material. 

3.35 
vascular prosthesis 
tubular vascular graft or vascular patch 

3.36 
void 
proportion of the wall of a vascular prosthesis that is not occupied by the material of construction. 
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3.37 
water entry pressure 
pressure at which water passes from the inner wall to the outer wall of a vascular prosthesis 

3.38 
water permeability 
volume of water that passes during a specified period through a unit area of the graft material under a specified 
pressure 

Note 1 to entry: The water permeability is usually determined as mL cm-2 min-1 at an applied pressure of 16 kPa 
(120 mmHg). 

Note 2 to entry: Water permeability is not the same as porosity (3.25). 

3.39 
xenograft 
heterograft 
implant material made from the tissues of an animal of a different species from the host or patient 

4 General requirements 

4.1 Configuration designation for tubular vascular grafts 

The configuration of a tubular vascular graft shall be designated by its geometry, e.g. straight, bifurcated, or tapered. 

Some prostheses can be manufactured for specific applications, such as an axillo-bifemoral prosthesis, and shall be 
designated by their intended clinical use, not as “bifurcated.” 

4.2 Size designation 

4.2.1 Uniform straight tubular vascular grafts 

The size of a straight uniform tubular vascular graft shall be designated by the following characteristics: 

a) nominal relaxed internal diameter of the device, expressed in millimeters; 

b) nominal pressurized internal diameter of the device, expressed in millimeters, under a distending pressure of at 
least 16 kPa (120 mmHg), if this diameter changes by more than 10 % while under pressure; 

c) minimum usable length, expressed in centimeters. 

4.2.2 Uniform bifurcated tubular vascular grafts 

The size of uniform bifurcated tubular vascular graft shall be designated by the nominal relaxed internal diameters 
and the minimum usable overall length of the main tube and its branches. Pressurized internal diameters shall also 
be designated if required [see 4.2.1 b)]. Diameters shall be expressed in millimetres and length expressed in 
centimeters. 

4.2.3 Tapered tubular vascular grafts 

The size of a tapered tubular vascular graft shall be designated by the nominal relaxed internal diameters of its ends 
and its minimum usable length. Nominal pressurized internal diameters shall also be designated if required [see 4.2.1 
b)]. Diameter shall be expressed in millimeters and length expressed in centimeters. 
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4.2.4 Other configurations of tubular vascular grafts 

For other configurations (e.g. an axillo-bifemoral prosthesis), the principal length(s), the nominal relaxed internal 
diameter(s), and the nominal pressurized internal diameter(s), if required, shall be designated. Diameter shall be 
expressed in millimetres and length expressed in centimetres. 

4.2.5 Vascular patches 

The size of a vascular patch shall be designated by its nominal length and width. It shall also be identified by its wall 
thickness, if appropriate. 

4.3 Materials 

4.3.1 General 

Vascular prostheses and their materials of construction shall be described according to the applicable clauses below. 

4.3.2 Classification of tubular vascular grafts and vascular patches 

The classification of a tubular vascular graft or a vascular patch shall be designated by one of the following: 

a) synthetic textile (e.g. knitted, woven); 

b) synthetic nontextiles (e.g. extruded polymer, expanded polymer); 

c) biological (e.g. xenograft, human tissues with and without viable cells); 

d) compound, (i.e. other than coated); 

e) composite; 

f) coated. 

NOTE Although a coated vascular prosthesis is a type of compound prosthesis, the term coated is more specific 
and more commonly used. 

4.3.3 Nomenclature 

4.3.3.1 General 

Materials shall be described according to the applicable clauses below. 

4.3.3.2 Synthetic materials 

Synthetic materials shall be described by the following: 

a) their generic or chemical name; 

b) the general nature of any chemical treatment or modification. 

4.3.3.3 Biological materials 

Biological materials shall be described by the following information: 

a) the origin of the material as the genus of the donor animal, in adjectival form; 

b) the type and site of the tissue (e.g. umbilical vein, carotid artery) or the type of material (e.g. collagen, albumin); 
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c) the general nature of any chemical treatment or modification; 

d) the specific characterization of any biological material (e.g. the degree of crosslinking). 

4.3.3.4 Coatings 

Coatings shall be described by the following information, as appropriate: 

a) the nomenclature of any synthetic component(s) in accordance with 4.3.3.2; 

b) the nomenclature of any biological component(s) in accordance with 4.3.3.3; 

c) for other types of coatings, such as pharmaceutical coatings, the generic or chemical name. 

4.3.3.5 Storage fluids 

Storage fluids shall be described by the generic or chemical name of the principal component(s). 

4.4 Intended clinical use designation 

The intended clinical use shall be designated by one or more of the following: 

a) thoracic aorta; 

1) ascending aortic; 

2) aortic arch; 

3) descending thoracic aortic; 

4) thoraco-abdominal aortic; 

b) abdominal aortic and/or aorto-iliac and/or aorto-femoral; 

c) peripheral arterial, including extra-anatomic (e.g. axillo-bifemoral arterial); 

d) coronary; 

e) arterio-venous shunt for vascular access; 

f) other vessels to be specified. 

5 Intended performance 

The requirements of ISO 14630:2012, Clause 4 apply. 

6 Design attributes 

6.1 General 

The requirements of ISO 14630:2012, Clause 5 apply. The tests considered and the rationale for selection and/or 
waiving of tests shall be documented. 
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6.2 Tubular vascular grafts 

The design attributes to meet the intended performance of the tubular vascular graft shall additionally take into 
account at least the following: 

a) the ability to be anastomosed to a blood vessel; 

b) the ability to maintain adequate patency; 

c) the ability to prevent blood from flowing through the implant wall as appropriate to its intended use; 

NOTE Changes in wall permeability after implantation can be taken into account; 

d) the ability to maintain adequate material and structural integrity; 

e) the consistency of the implant dimensions and its design for compatibility for use in specified vessel diameters; 

f) compliance with the requirements of ISO 10993-1 and other parts of the ISO 10993 series. 

6.3 Vascular patches 

The design attributes to meet the intended performance of the vascular patches shall additionally take into account at 
least the following: 

a) the ability to be anastomosed to a blood vessel or a vascular prosthesis; 

b) the ability to not adversely affect patency; 

c) the ability to prevent blood from flowing through the implant wall as appropriate to its intended use; 

NOTE Changes in wall permeability after implantation can be taken into account; 

d) the ability to maintain adequate material and structural integrity; 

e) compliance with the requirements of ISO 10993-1 and other parts of the ISO 10993 series. 

6.4 Coatings 

The design attributes to meet the intended performance of the coating shall additionally take into account at least the 
following: 

a) the ability of the coating to maintain adequate integrity over time according to design specifications (e.g. freedom 
from significant delamination, flaps and bare spots); 

b) the appropriate interaction between the coating and the prosthesis (e.g. absence of coating induced degradation 
of the prostheses material); 

c) the ability of the coating to maintain adequate resistance to unintended particulate generation; 

d) the conformance of the coating parameters to the design requirements (e.g. porosity, density, distribution). 

6.5 Drug coatings and drug-eluting coatings 

The design attributes to meet the intended performance of the vascular prosthesis if the coating contains a drug shall 
additionally take into account the information provided in ISO 12417-1. 
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