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Standard Guide for
Accelerated Aging of Sterile Medical Device Packages

This standard is issued under the fixed designation F 1980; 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 changes were made throughout in February 2000.

1. Scope F 1140 Test Methods for Failure Resistance of Unrestrained

1.1 This guide provides information for developing accel- _and Nonrigid Packages for Medical Applicatiéns .
erated aging protocols to rapidly determine the effects, if any, F 1327 Terminology Relating to Barrier Materials for Medi-
due to the passage of time and environmental effects on the Ccal Packaging _ _ _ _
sterile integrity of packages and the physical properties of their F 1585 Guide for Integrity Testing of Porous Barrier Medi-
component packaging materials. cal Packagés o _

1.2 Information obtained using this guide may be used to F 1608 Test Method for Microbial Ranking of Porous Pack-
support expiration date claims for medical device packages. _2ding Materials (Exposure Chamber Metffod)

1.3 The accelerated aging guideline addresses the primary F 1929 Test Method for Detecting Seal Leaks in Porous
medical package in whole and does not address the package Medical Packaging by Dye Penetratfon
and product interaction or compatibility that may be required 2-2 ISO Standard: _ _ _
for new product development. Package and product compat- ANSVAAMI/ISO 11607, Packaging for Terminally Steril-
ibility and interactions should be addressed as a material ized Medical Devices
analysis process before package design. 3

1.4 Real-time aging protocols are not addressed in this L o )
guide; however, it is essential that real-time aging studies be 3-1 Definitions—For general definitions of packaging for
performed to confirm the accelerated aging test results usingjedical devices see ANSI/AAMI/ISO 11607. For terminology
the same methods of evaluation. related to barrier materials for medical packaging see Termi-

1.5 Methods used for package process validation, whicifology F 1327. . _ _
include the machine process, the effects of the sterilization 3-2 Definitions of Terms Specific to This Standard:

process, distribution, handling, and shipping events, are be- 3-2-1 accelerated aging (AAp—storage of samples at an
yond the scope of this guide. elevated temperaturd@/,) in order to simulate real time aging

1.6 This standard does not purport to address all of theln @ reduced amount of time. ,
safety concerns, if any, associated with its use. It is the 3-2:2accelerated aging factor (AAFp—an estimated or

responsibility of the user of this standard to establish appro-Calculated ratio of the time to achieve the same level of
priate safety and health practices and determine the applicaPhysical property change as a package stored at real Rije (

. Terminology

bility of regulatory limitations prior to use. conditions. ,
3.2.3 accelerated aging temperature {J), n—the elevated
2. Referenced Documents temperature used to conduct the aging studies, and it is based
2.1 ASTM Standards: on the ambient temperature or the estimated temperature of
D 3078 Test Method for Determination of Leaks in Flexible USage, or storage of this package, or both. _
Packaging by Bubble Emission 3.2.4 accelerated aging time (AAT)—the length of time at
D 4169 Practice for Performance Testing of Shipping ConWhich the accelerated aging is conducted.
tainers and Systerfs 3.2.5 ambient temperature gh), n—storage temperature
D 4332 Practice for Conditioning Containers, Packages, ofor real-time aging RT) samples that represents storage con-
Packaging Components for Testfng ditions. _ _
F 88 Test Method for Seal Strength of Flexible Barrier 3:2.6 package shelf lifen—the amount of real time that a
Material® package can be expected to remain in storage at ambient

conditions, or under specified conditions of storage, and
maintain its critical performance properties.
1 This guide is under the jurisdiction of ASTM Committee F-2 on Flexible
Barrier Materials and is the direct responsibility of Subcommittee F02.60 on

Medical Packaging. —
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3.2.7 real-time aging (RT,)n—storage time of samples at applied than the normal environmental stress, for a relatively
ambient conditions. short period of time.

3.2.8 real-time equivalent (RTE)r—amount of real-time 5.3 Accelerated aging techniques are based on the assump-
aging to which given accelerated aging conditions are estition that the chemical reactions involved in the deterioration of

mated to be equivalent. materials follow the Arrhenius reaction rate function. This
3.2.9 zero time (§), n—the beginning of an aging study.  function states that a 10°C increase or decrease in temperature
3.3 Symbols: of a homogeneous process results in approximately, a two
times or ¥2-time change in the rate of a chemical reaction
4
Q.0 = an aging factor for 10°C increase or decrease in(Qlo) '

5.4 Determining th&),,involves testing products at various
temperatures and defining the differences in reaction rate for a
10° change in temperature. Modeling the kinetics of material
deterioration is complex and difficult and is beyond the scope
of this guide> For more details on modeling kinetics of

4. Significance and Use materials.

4.1 As package components and adhesives age, they m8y Accelerated Aging Plan
break down, become brittle, or lose their bonding capabilities. 6.1 Characterization of Materials-In order to apply AA
This aging characteristic may result in the potential loss otheory, an understanding of the materials of the package under
package integrity. investigation is necessary. Items to be considered include the
4.2 The ANSI/AAMI/ISO 11607 states that, “the manufac- following:
turer shall demonstrate that, under the rigors of distribution, 6.1.1 Processing history;
storage, handling, and aging, the integrity of the final package 6.1.2 Morphology (glassy, amorphous, semi-crystalline,
is maintained at least for the claimed shelf-life of the medicahighly crystalline, % crystallinity, etc.);
device under storage conditions specified by the manufacturer, 6.1.3 Thermal transitionsT{, T To):
as long as the package is undamaged or unopened.” 6.1.4 Chemical structure (aliphatic, aromatic, repeating
4.3 The most valid aging program is to age the packagenits, repeating unit sequence, end groups, side chains);
under real-life (ambient) storage conditions for the intended 6.1.5 Molecular weight and molecular weight distribution;
shelf-life. Since such testing would be completed prior toand,
market release, this approach would delay, unnecessarily in 6.1.6 Additives, processing agents, catalysts, lubricants,
many cases, the introduction of potentially valuable technologyesidual solvents, and fillers.
to the market with a loss of benefit to the patient. Avoiding 6.2 Accelerated Aging Plan-Design Guidelines
unnecessary delays in bringing technology to the market is the 6.2.1 Temperature boundaries, based on the characterization
reason for developing and utilizing accelerated aging proof the device and package materials, must be considered in
grams. order to assure that initial, conservative aging factors are
4.4 Due to the complexity of aging processes, the use ofpplied appropriately.
accelerated aging programs do involve some risk. The manu- 6.2.2 Ambient Temperature gh—Select an ambient stor-
facturer is exposed to risk of unnecessary product obsolescenage temperature representative of actual product storage and
from conservative aging programs that predict shelf livesyse conditions.
shorter thf_:m reality. In addition, since accelerated aging ofteln is Nore 2—This temperature normally is between 20-25°C for normal
On_ the critical p_ath for mark_et releas_e’ Overly Conse_rvatlv%ospital type storage. A temperature of 25°C is conservative and may be
aging programs increase the time required to collect aging datgppopriate when detailed information about the storage environment is
and thereby delay the release of products to the patient. ot available; however, any temperature that represents the normal storage
4.5 Conservative accelerated aging factors (AAFs) must beonditions for the product can be selected, for example, 22°C.
used if little information is known about the package under g 2.3 Accelerated Aging Temperature (J—Considering
investigation. With more information about the system undefhe characterization of the materials under investigation, select
investigation and with information demonstrating the correla-5 temperature for the accelerated aging testing. As the aging
tion between real time performance and accelerated agingmperature increases, the aging factor also increases and the
performance, more aggressive and accurate AAFs may bgging duration decreases; however, the benefits in efficiency

temperature.

temperature at which a material melts.

glass transition temperature.

alpha temperature; heat distortion temperature.

Tm
Tg
TOL

defined. from raising the aging temperature must be balanced by the
NoTe 1—AAF methods are beyond the scope of this guide. risks involved with extrapolating increasingly high aging
_ temperature properties to room temperature properties (see
5. Accelerated Aging Theory Appendix X1). Guidelines for selecting an aging temperature

5.1 Accelerated aging of materials refers to the acceleratedre as follows:
variation of their properties over time, the properties of interest——

being those related to safety and function of the material or *Hemmerich, Karl J., “General Aging Theory and Simplified Protocol for
package Accelerated Aging of Medical Devices,Medical Plastics and Biomaterigls

. . . . July/August 1998, pp. 16-23.
5.2 Inan aging StUdY! the material or paCkage IS SUbJeCtEd tos Nelson, Wayne, “Accelerated Testing Statistical dels, Test Plans Data

an external stress, which is more severe, or more frequentlynalyses,” John Wiley and Sons, New Yark,1999. OcumEﬁrfS
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