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producibility and robustness and its results were compared 
with animal data. The validation data (Tennagels et al., 2017) 
were submitted to the Food and Drug Administration (FDA) 
in February 2015 and the test was accepted in June 2015. 
As of January 2016, the rabbit assay is no longer performed 
for the export of insulin glargine to the US. This decision 
resulted in a reduction of animal use by about 2,000 rabbits 
per year compared to previous years.

For this achievement Sanofi was granted the Animal Wel-
fare Research Award 2016 of the German state of Hesse3. 
Meanwhile, the insulin lispro, another product of Sanofi ex-
ported to the US, has undergone the same process.

In parallel, Sanofi validated the in vitro test for a number 
of other insulins on the US market (Tennagels et al., 2017). 
The validation data, the test conditions and the cell line used 
(CHO-INSR_1284) were made available to the USP and 
FDA, who were able to validate the in vitro test in-house. 
Also, the cell line has been made publicly available through 
American Type Culture Collection (ATCC).

As a result of Sanofi’s groundwork, USP recently pub-
lished a document for comment in section “General Chap-
ters, In-Process Revision: <121> Insulin Assays” (USP, 
2017), stating “a new in vitro cell-based bioidentity test for 
Insulin Glargine and Insulin Lispro is added as an alternative 
approach to in vivo bioidentity test using rabbits. (…) The 
new test was validated and approved by the FDA for assuring 
potency of a particular manufacturer’s approved products. In 
the future, USP plans to omit the rabbit method completely 
after multiple manufacturers have been able to demonstrate 
that the cell-based method is appropriate for all their insulin 

The United States Pharmacopeia (USP) mandates an animal 
based assay in rabbits in its Chapter “<121> Insulin Assays” 
(USP, 2015) for the potency evaluation (biological activity) 
of insulin and insulin analogs to be imported to the US. The 
test is based on the concentration dependent blood glucose 
lowering effect of insulin in rabbits and is included in the 
quality specification for insulins for the US market. It re-
quires 8-24 animals per batch tested. 

The European Pharmacopeia does not require such an 
in vivo bioidentity test. The European Medicines Agency 
(EMA) recommends to marketing authorization holders to 
ensure compliance with the 3Rs methods described in the 
European Pharmacopoeia and points to the fact that the com-
petent authorities for granting approval of animal testing will 
request the more animal friendly European Pharmacopoeia 
method to be used1.

Insulin glargine is the drug substance in drugs like Lantus® 
and Toujeo® that are produced by Sanofi in Frankfurt and 
exported to the US, amounting to more than 4 billion USD 
in 20152.

In 2012, Sanofi started a project to validate an experimen-
tal in vitro test as an alternative to the rabbit bioidentity as-
say with two objectives: The first objective was to enable the 
export of drugs containing insulin glargine to the US without 
animal experiments and the second objective was to achieve 
the inclusion of the in vitro method as an alternative to the 
rabbit bioidentity assay in the USP for all insulins for the US 
market.

The in vitro bioidentity test was validated according to 
USP requirements with respect to specificity, precision, re-
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1  http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2012/07/WC500130369.pdf
2  Sanofi Annual Report 2015. http://en.sanofi.com/Images/45889_Sanofi_20-F_2015_V2.pdf
3  https://tierschutz.hessen.de/sites/tierschutz.hessen.de/files/content-downloads/428%20-%201611%20PM%20

Hessischer%20Tierschutzforschungspreis.pdf
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products. This is part of USP’s ongoing effort to phase out 
animal-based assays in favor of modern in vitro testing.”

Thus, Sanofi has reached both objectives: Insulin glargine-
containing drugs can be exported to the US without the need 
to perform the rabbit bioassay, and the in vitro bioidentity 
test for batch release of insulins has been added to the USP 
test guideline <121> as an alternative to the rabbit blood 
sugar assay. Pharmaceutical companies producing insulins 
for the US market are no longer obliged to perform the rabbit 
assay and are encouraged by USP to use the in vitro test. The 
number of animals used for batch release of insulins could 
therefore drop considerably, since the in vitro test proved to 
have no disadvantages compared to the rabbit test with re-
spect to specificity, precision, reproducibility and robustness 
(Tennagels et al., 2017). 
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