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Stability of an in vitro diagnostic (IVD) product reflects its ability to maintain consistent performance characteristics

over time. Unlike precision, bias, and other common performance attributes, product stability is rarely assessed directly
by end-user testing. As such, there is increased burden on manufacturers and developers of laboratory-developed tests
(LDTs) to ensure that stability claims are developed from experimental designs and data analyses that are appropriate for
each product’s needs and applications.

Products, in the context of this guideline, represent end-user consumable products sold for perg

associated calibrators, controls, sample diluents, and system generic reag
and semiqualitative or semiquantitative tests.

The content of this guideline is aligned with international standards for stability a
documents relative to stability study design and analyses.*? Although these guidanc
drugs and drug substances, much of their content is directly relevant tg

Overview of Changes

This guideline replaces the previous edition of the approved i3 in 2009. Several changes were
made in this edition, including:

- Revising the approach to statistical power ana i ere will be some drift in reagent
performance

- Designing a testing plan to demonstrate t

+ Eliminating the custom of using t i . rationale for passing a stability
assessment. This practice tends t i yowered stability studies.

+ Eliminating the requiremen
- Revising the regression analysis
time

Expanding the g

erated stability testing

pported by the CLSI consensus process and does not necessarily reflect the views

accelerated in-use life stability monitoring

isochronous design stability plan
equivalence testing mean kinetic temperature transport simulation
expiry dating shelf life
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© Introduction

1.1 Scope

This guideline provides information for establishing and verifying (confirming) shelf-life and in-use

methods. For this guideline, “products” is understood to enco ontrols, diluents, and
similar materials that are used as IVD medical devices to condu re for a measurand of
medical interest.

This guideline does not cover instrument system [ : patient specimens.
Stability testing of raw materials or component
the principles described in this guideline c

1.2 Standard Precautions

Because it is often impossible to hnens might be infectious, all patient and laboratory

CLSI, as a global lead
possible. Harmoniz
to achieve worl

tandardization, is firmly committed to achieving global harmonization whenever

s a process of recognizing, understanding, and explaining differences while taking steps
iformity. CLSI recognizes that medical conventions in the global metrological community
tly in different countries and regions and that legally required use of terms, regional usage,
and different consensus timelines are all important considerations in the harmonization process. CLSI recognizes
its important role in these efforts, and its consensus process focuses on harmonization of terms to facilitate the
global application of standards and guidelines. Table 1 is provided to clarify the intended interpretations of the
following terms.
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As an example, a temperature stress sequence is used in which the on-test product is to be stored at 30°C

for 36 hours, followed by storage at 35°C for 12 hours, then finally stored at 45°C for four hours. Temperature
measurements are taken every four hours. The E_for the on-test product is known to be 81.22 kJ/mol. Because
the temperature measurements are taken at a constant duration, equation (2) can be used. The calculations per
temperature measurement time point are shown in Table 4.

Table 4. Calculation of MKT Intermediate Values

Measurement, i Temperature, °C Temperature, K

1 30
2 30
3 30
4 30
5 30
6 30 1.0130x107*
7 30 .0130x10*
8 1.0130x107*
9 1.0130x10*
10 1.7088x 107
11 1.7088x107
12 1.7088x 107
13 4.6283x10™

Abbreviations: K, kelvin; MKT, mean kinetic temper,

Symbols: e, Euler's number (2.71828); £ , activ

Equation (3) is derived fr

MKT = =306.6K =33.5°C

Ing devices during product shipments enables MKT to help guide product quality

of suspected temperature excursions or unexpected shipment delays. The MKT for the
calculated from the temperature data. Comparison of that value with the MKT established by
perature stress sequence used in the transport study indicates whether the material remained
erall allowable temperature exposure interval.
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© stability Validation: Analyzing Stability Study Data

5.1 Technical Data Review

The technical data review is an opportunity to communicate results and findings from stability testing with

functional area representatives (eg, research and development, quality, regulatory) before finalizing the stability
report. A shelf-life stability study for reagent lots is provided as an example. This review is an opportunity
for gaining consensus on whether the study objective(s) was met and whether the manufacturer’sg

finalized.

Product shelf-life stability is measured by measurand drift (ie, re ge in absolute
measurand units) for each sample tested and each lot. If appropriat¥ should be analyzed by
the appropriate type of linear regression. In gener d each lot is determined

based on these important considerations:

« Regression estimate of drift change, e ifference, or ratio value at

mits for measurand

« When totality of the ‘ irand drifts for samples in the stability study along with 95% Cl is

uirement when claims are reported, it is considered good practice to also evaluate the
easurand concentration (linear regression model Cl) to determine whether it is within

s 74%, which equals 0.95°).

« The claim for T should be supported by the stability data from all lots tested. Subchapter 5.2 includes
additional information on data analysis including statistical equations, Appendix A includes suggestions for
developing sampling plans, and Appendix C includes several stability study examples.
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