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SCIENTIFIC CORRESPONDENCE

LAL test for biomedical devices

The history of the evolution of bio-
medical devices and their role in
improving human life shows lessons
learnt and tasks ahead. New materials
for biomedical devices are a challenge to
materials scientists and engineers. For
toxicologists, device-testing systems that
will be more and more sensitive, more
economical to adopt, highly reproduci-
ble, quicker and less labour-intensive
are important goals. The Limulus
amoebocyte lysate (LAL) test, a quality-
control test conducted on a finished
product meant for clinical application,
screens products for bacterial endotoxins,
which are pyrogens, and may produce
fever and shock, and even death of users
of “a’ contaminated product. The range
of products amenable to the LAL test 1s
wide, from drugs to medical devices' ~°.

The addition of LAL to endotoxin
from gram-negative bacteria results in
granulation and increased viscosity or
gelation of the incubation mixture. The
rate at which this occurs and the degree
of gelation seems to be proportional to
the amount of endotoxin present. This
feature is now being used effectively for
detection of pyrogenicity in various
application areas. The present United
States Pharmacopoeia (USP) rabbit test
for pyrogen’ is satisfactory, but there
are limitations imposed by the test itself.

Some of them are: restricted variety of
samples that can be tested between- and
within-animal variations that may arise
in spite of proper preconditioning.
requirement of extra space, longer test
time, and expense of maintaining a
rabbit facility.

In the Indian context, the medical-
devices industry, which has to cater to a
market demand of 3500 million rupees,
needs many companies with manu-
facturing facilities to shoulder the burden.
Many product-volume needs arc below
medium- and large-scale production. In
fact the demand can be met almost
entirely from small-scale industrial ven-
tures. These small-scale industrial units
can organize the neccessary man-
datory tests to test their production
batches in-house, or use the services of a
central testing agency. Implementing in-
house mandatory testing will become
attractive for such industries if reliable
and qualified in vitro testing procedures
and the know-how for setting up such a
facility as an integral part of their
production set-up are made available.
Especially when the Medical Devices
Act is being drafted and will be statuto-
rily enforced, it is important that
latest-technology methods for quality-
testing of end-products are validated
and made available as implementable

Test for

Test for E-Toxate Negative Positive
Sample endotoxin  inhibitor control control
Sodium 7- -
chloride +
inj. 1P 1+ -
(8 nos.)
Dextrose
inj. IP 2- - +
(2 nos.)
Infusion 13-
sets - +
(17 nos.) 4+

¢--" Denotes absence of endotoxin in columns 2 and 4 and presence of
inhibitor in column 3; ‘+” denotes presence of endotoxin in columns
2 and 5 and absence of inhibitor in column 3.
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know-how packages.
Validation of the LAL test calls for a
three-tier approach:

(i) Data generation to demonstrate
sensitivity and reproducibility with res-
pect to the reagent used

(it} Check of each particular device or
product line, utilizing different materials
or methods of manufacture, for inhibi-
tion or enhancement of the LAL test

(iti) Routine testing of production
samples using prescribed test protocols
and controts.

The US Food and Drug Administration
(FDA) has approved three types of LAL
test: (i) gel-clot technique, (ii) chromo-
genic and endpoint-turbidimetric tech-
nique, and (iii) kinetic-turbidimetric
technique.

We used the gel-clot protocol as
recommended by FDA, using the readily
available kit E-Toxate® from Sigma
Chemical Company, USA, to test ten
numbers of Indian Pharmacopocia (IP)-
grade injectable fluid and 17 numbers of
infusion sets, all picked from stock kept
for use. Preparation of endotoxin-free
equipment, and reading and interpreta-
tion of the LAL assay were conducted
according to the Sigma protocol®. The
results (see Table) show that, out of
eight samples of sodium chloride injecta-
ble packs, only one contained endotoxin.
However, both the samples of Dextrose
packs had no endotoxin contamination.
All but four samples of infusion sets
passed the test, and four samples of the
‘passed’ infusion sets were found to have
inhibitors, which made the test invalid for
these samples. The validity of this test
system depends on the absence of inhibi-
tors. Hence the three-tier procedure as
suggested by FDA is meaningful and
essential.

From our experience with the LAL test
we are optimistic that it is an econo-
mically viable and practically feasible in
vitro procedure that can be adopted for
detection of endotoxins in quality-
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