Stability Testing, Shelf Life

and Product Expiration Dating
Peter A. Takes, Sterotaxis, Inc.

Reagents availzble for laboratory, rasearch, and dinical use are ofien
acquired with a spacified expirafion date. Yel, many are nof, depending on
the manufaclurer and reagant typa. What 8 manufacturer daes is frequently
determined by how they labeal the product.

The U5, Facd and Drug Administration [FDA] has defined calegories
by which reagents can be labeled based on their fintended usa’ 12 Individual
reagents (&.g., anfibodies) intended for clinical diagnostic [aboratory use will
be 2beled 25 an in Wiro Diagrastic (VD] ar Analyie Speciic Reagent [ASR].
Under these categories, specified expiration dafes must ba suppored by
stability testing which establishes the praduct shelf life. 28

Stability, shelf life, and expirsiion date are all clarified in interdepandent
definitions. Stability can be "constancy of a property over time™ar more spa-
cifically for reagents, *the extent to which a product retains, within specified
limits, and through its period of siorage and use..ihe same properies and
charactenistics it possessed at the time of manuiaciure”.! Allhaugh shelf life
and expiration dating can be distinctly different in practice, they are fre-
quently considerad interchangeably. FDA defines thase characteristics sepa-
ralely, shelf lite being “the term or period during which a cemmedity remains
suitable for intended uss®; expiraion dating being “the lermination of shalf
life, after which a percentage of the commedity, .9., medical devicas, may
na longer funciion as intended®. As laboratary reagents are genesally tested
in the same manner and considerafions as pharmaceuticals™E, fhe current
United Slates Pharmacopoeia [USP] definition of expiration dating is equally
applicable, validly taking inlo account the material’s packaging - “tha time
inferval that a [preduct] s expected fo remain with the approved sheli-life

spacification pravided that it is stored under 1he conditions definad on the labsl in
the prepased cantainers and clasure®.?

Regardless af the interpretation exercised, the basic considarations ara the
same, and usually ultimalely linked 1o periormance parameters. A muliplicity of
factors can affect a product's stability and shelf life. Far example, intrinsic factars
such as protein cancentration, pH and temperature; physical charactenistics such
&s viscosity, slorage cendifions; and packaging. 3375 Testing is dona under a
formal written protocol7s, with the aciual leval of testing dependent an the mate-
ril, its application, and established knawledge of its inherent properties. For
bickagical reagents, at a minimum, evaluation would perhaps be performed as a
predein cancentration and & parformance tesl, both 1o written specifications.

Over the longer fime frame, In terms of lat-to-Jat variation, it is required that
there be process validaticn for the manufacture of clinical use reagents™ (je.,
validation that each lot produced is identical to the one befare it), and this is usu-
ally parallaled with stability lesting. With recent expectztions of vendors becom-
ing move rigid, many are following these 'good manufacturing practices” {GMP)
for noncritical reagents as well. Thus, by validating each lot manufaclure as iden-
tical (1., meats identical specifications), stability is essentizlly validatad as well.
Companies will generally put at lzast one lotivear into stabilily testing, or each lat
if made lass than once per year, with & minimum of three lols ta establish a sia-
hility base ling.

The actual staility time paints are relaiively standard across reagent type,
whether devica or drug. This is commanly every thres months over the first year,
gvery six months for the second year, and annually thereaftar?, Most reagent
claims of stability will not extend beyond three years. These "real-time® stability
dala are required in 2l cases, but are frequently prefaced and approximatad by
‘accelerzted’ or siress stability testing 462 An accoleraled lasting program in-
volves subjecting the reagent to exaggeralad or stressed siorage eonditions in
an effort to simulate the efiects of long-lerm storage 2465 For example, a reagent
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wilh a recommended storags at 4°9C might be stored at 370G andier -202 C, and
subsequently tested after approximately six wesks {o exirapolate to a 12-maonth
sheliife when stored at 42 C. However, the franslation of these results to aciual
product expiration daling frequently is not this simple, but rather based on a
mathematical caloulation of some complaxity, depending on the method of canfi-
dence and taking inta account the various conditions affectad 467441 One exam-
ple of such caleulation, in brief, is as follows®:

{a) Forestablishment of a valid accelesated {est protocol, raise the temperature
a maximum aof 20-25% abave ambient.

{b) Ewaluate a six (&) month old solufion of the product in questian at a storage
temperature of 462 C, assuming nommal storage being at an ambiant temperature
of 250 C.

(6] A siorage daterioration factor such as 'Ow' is employed. In this particular
method, Qan sssumes that the “ratio of imes 1o equivalent damage at two tem-
paratures, usually 102 C apart' is a constanl.8 In this case, Qu = 1.8,

{d) The 'acceleration factor is than equal io 1.62 = 324,

(e} As the length of slorags fime is six manths, then the shelf life can be esti-
matad by the accelersled age plus the real age of the reagent, Accelerated age =
6 months x 3.24 = 19.44 months. Accelerated age plus real age = 15.44 months
plus 6 menths = 2544 manths, ar approximately two (2) years, assuming the
reagent has passed all the spacified testing qualifications following the six-month
period.

There are various arguments for and against the accuracy of accelerated
tasting and which method is most prediclive. Regardiess of these, in a good,
comprehensive stability program, accelerated lesting resulls are subsequently
reinforced by real-ime stability data. Accelerated methods may often be em-
ployed to lake a produst to market more quickly, and &t imes confer the added
advaniage of represanting the reagent's integrity when subjected to extrema

condifions during shipping.

ziven all the factors that can affect reagent stability, product expiration
dates should be followed with caution, Such indications of shelfife should be a
general guide, as thay are not intendad to replace individual labaratory eveluzs-
tion of the material or the proper use of accurate and relisble performancs con-
trols in laboratory analyses. [
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