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QH“y) Designation: F 997 — 98a <!

Standard Specification for
Polycarbonate Resin for Medical Applications

This standard is issued under the fixed designation F 997; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilone} indicates an editorial change since the last revision or reapproval.

€' Note—Editorial corrections were made to 2.3 and 6.1 in May 2001.

1. Scope Under Flexural Loa8l

vides requirements and associated test methods for this ther- @nd Reinforced Plastics and Electrical Insulating Materi-
moplastic when it is to be used in the manufacture of medical al - ) ) )
devices or components of medical devices. D 792 Test_Methods f(_)r Specn‘_lc Gravity (Relative Density)
1.2 As with any material, some characteristics may be _and Density of Plastics by Displacement
altered by the processing techniques (such as molding, extru- D 883 Terminology Relating to Plastcs
sion, machining, assembly, sterilization, and so forth) required D 955 Test Method of Measuring Shrinkage From Mold
for the production of a specific part or device. Therefore, _Dimensions of Molded Plastiés _ _
properties of fabricated forms of this resin should be evaluated D 1003 Test Method for Haze and Luminous Transmittance
using those test methods that are appropriate to assure safety Of Transparent Plastiés _
and efficacy. D 1238 _Test Method for Flow Rates of Thermoplastics by
1.3 The properties included in this specification are those _EXtrusion Plastometér . _
applicable for polycarbonate only. The biocompatibility of D 1600 Terminology for Abbreviated Terms Relating to
plastic compounds made up of polycarbonate resin containing Plastics _ _
colorants, fillers, processing aids, or other additives, as well as D 1898 Practice for Sampling of Plagﬁcs _
polymer blends which contain polycarbonate, should not be D 3892 Practice for Packaging/Packing of Plastics
assumed. The biocompatibility of these modified polycarbon- D 3935 Specification for Polycarbonate (PC) Unfilled and
ates must be established by testing the final (end-use) compo- _Reinforced Materiafs _ o
sitions using the appropriate methods of evaluation. In addi- F 748 Practice for Selecting Generic Biological Test Meth-
tion, the biocompatibility of the material depends to a large ©ds for Materials and Devu_:és
degree on the nature of the end-use application. It is, therefore, 2.2 Underwriter's Laboratories Document: _
necessary to specify a set of biocompatibility test methods for UL Standard 94 Tests and Flammability of Plastic Materials
each new and distinct application. for Parts in Devices and Appliances
1.4 This standard does not purport to address all of the 2.3 Code of Federal Regulations:
safety concerns, if any, associated with its use. It is the Title 21 CFR Subpart 177.1580
responsibility of the user of this standard to establish appro-,
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

. Significance and Use

3.1 This specification is designed to recommend physical,
chemical, and biological test methods to establish a reasonable

2. Referenced Documents level of confidence concerning the performance of unfilled
2.1 ASTM Standards: polycarbonate resins for use in medical devices. The properties
D 256 Test Methods for Impact Resistance of Plastics andisted should be considered in selecting material according to

Electrical Insulating Materiafs the specific end-use requirements.

D 570 Test Method for Water Absorption of Plasfics
D 638 Test Method for Tensile Properties of Plastics

D 648 Test Method for Deflection Temperature of Plastics 4-1 Types of polycarbonate plastics, molding, and extrusion
grades are described in Specification D 3935.

4. Classification

L This specification is under the jurisdiction of ASTM Committee FO4 on  *Annual Book of ASTM Standardgl 08.02.
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5. General Requirements 6. Physical Properties

5.1 Polycarbonate resin may be processed by most tech-6.1 The physical properties of polycarbonate may be deter-
niques available for thermoplastic polymers. Medical devicesnined by the following: Test Methods D 256, Test Method
and components of medical devices made of polycarbonate 570, Test Method D 638, Test Method D 648, Test Methods
may be sterilized. Methods used successfully include stean) 790, Test Methods D 792, Terminology D 883, Test Method
ethylene oxide, and irradiation. Repeated sterilization mayD 955, Test Method D 1003, Test Method D 1238, Terminol-
weaken parts molded of any plastic material. The number obgy D 1600, and UL Standard 94.
times a given part may be sterilized safely without fear of
subsequent breakage depends on a number of factors, fér Biocompatibility

example, the design of the part, the method of manufacture, the 7 1 Bjocompatibility shall be determined in accordance with

method of sterilization, the application or use of the part.practice F 748, unless otherwise agreed upon by packager and
Therefore, it is imperative that the manufacturer test the part tggnsumer.

determine the maximum number of sterilization cycles to

which it can be safely subjected. The function of the partg. sampling
should be very carefully evaluated if repeated sterilization is
desired.

5.2 Polycarbonate resin is the thermoplastic carbonic-aci
polyester of bisphenol-A (BPA), or 4'4
isopropylidenediphenol, or as defined in Terminology D 883.

5.3 Polycarbonate resins used in medical applications m : .
comply with the Food and Drug Administration (FDA) Regu-ag' Packaging .and Labgllng )
lation 21 CFR 177.1580 which covers both wet and dry food 9-1 Packaging material shall meet the standards set forth in
contact applications. Practice D 3892, unless otherwise agreed upon by packager

5.4 The formulated compound may contain optional adju-2nd consumer.
vant substances required in the production of the polymer or in
the fabrication or intended use of the end product. ThelO- Keywords
biocompatibility of these adjuvant substances shall be estab- 10.1 plastics (thermoplastic); plastic surgical devices/
lished on the finished product in accordance with Practicapplications; polycarbonate (PC) plastics; polymers-surgical
F 748. applications; resins-polycarbonate; seals

8.1 The material should be sampled in accordance with
tandard sampling procedures, such as those described in
ractice D 1898, or other sampling techniques unless otherwise
agreed upon between consumer and supplier.

APPENDIXES
(Nonmandatory Information)

X1. RATIONALE

X1.1 This specification was established to provide guid-end-use applications. It is intended that biocompatibility be
ance in the testing of polycarbonate resins intended for use iaestablished on the finished product by the appropriate proce-
medical device applications. It recommends test methods fatures, after it has gone through all processing steps and after all
the measurement of chemical, physical, and mechanical progwdjuvant substances have been incorporated.
erties of unfilled resins. Tests should be selected according to

X2. BIOCOMPATIBILITY

X2.1 No known surgical implant material has ever beenstandard has shown that an acceptable level of biological
shown to be completely free of adverse reactions in the humaresponse can be expected, if the material is used in appropriate
body. However, long-term clinical experience of use of specificapplications.
formulations and grades of this material referred to in this

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should m.

r
views known to the ASTM Committee on Standards, at the address shown below. ﬁbygc U m entS
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