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Carcinogenesis, Mutagenesis, Impairment of Fertility:
In mice and rats, standard two-year carcinogenicity
studies with insulin glargine were performed at doses
up to 0.455 mg/kg, which is for the rat approximately
10 times and for the mouse approximately 5 times the
recommended human subcutaneous starting dose of 10
IU (0.008 mg/kg/day), based on mg/m2. The findings
in female mice were not conclusive due to excessive
mortality in all dose groups during the study.
Histiocytomas were found at injection sites in male rats
(statistically significant) and male mice (not
statistically significant) in acid vehicle containing
groups. These tumors were not found in female
animals, in saline control, or insulin comparator
groups usmg a dlfferent veh1cle The relevance of these

Insulm glargme was not mutagemc in tests for
detection of gene mutations in bacteria and mammalian
cells (Ames- and HGPRT-test) and in tests for
detection of chromosomal aberrations (cytogenetics in
vitro in V79 cells and in vivo in Chinese hamsters).

In a combined fertility and prenatal and postnatal study
in male and female rats at subcutaneous doses up to
0.36 mg/kg/day, which is approximately 7 times the
recommended human subcutaneous starting dose of 10
U (0.008 mg/kg/day), based on mg/m2, maternal
toxicity due to dose-dependent hypoglycemia,
including some deaths, was observed. Consequently, a
reduction of the rearing rate occurred in the high-dose
group only. Similar effects were observed with NPH
human insulin.

5.3 Preclinical safety data

Non-clinical data reveal no special hazard for humans
based on conventional studies of safety phannacoldgy,
repeated dose toxicity, genotoxicity, carcinogenic
potential, toxicity to reproduction.

Carcinogenicity

Two-year carcinogenicity studies were performed in
rats and mice. The results do not indicate a risk to
humans. ‘
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13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, mutagenesis, impairment of
fertility

Standard 2-year carcinogenicity studies in animals
have not been performed. In Sprague Dawley rats, a
12-month repeat dose toxicity study was conducted
with insulin glulisine at subcutaneous doses of 2.5, 5,
20 or 50 Units/kg twice daily (dose resulting in an
exposure 1, 2, 8, and 20 times the average human dose,
based on body surface area comparison).

There was a non-dose dependent higher incidence of
mammary gland tumors in female rats administered
insulin glulisine compared to untreated controls. The
incidence of mammary tumors for insulin glulisine and
regular human insulin was similar. The relevance of
these findings to humans is not known. Insulin
glulisine was not mutagenic in the following tests:
Ames test, in vitro mammalian chromosome aberration
test in V79 Chinese hamster cells, and in vivo
mammalian erythrocyte micronucleus test in rats.

5. PHARMACOLOGICAL PROPERTIES

5.3 Preclinical safety data

Non-clinical data did not reveal toxicity findings others
than those linked to the blood glucose lowering
pharmacodynamic activity (hypoglycemia), different
from regular human insulin or of clinical relevance for
humans.

17. NON-CLINICAL SAFETY DATA

+ Carcinogenesis

Standard 2-year carcinogenicity studies in animals
have not been performed to evaluate the carcinogenic
potential of *TM*.

In Sprague Dawley rats, a 12-month repeat dose
toxicity study was conducted with insulin glulisine at
doses of 2.5, 5, 20 or 50 [U/kg twice daily (dose
resulting in an exposure equivalent to approximately
26, 54, 258, 662 times the human Cmax at the average
human dose, respectively). There was a non-dose
dependent higher incidence of mammary gland tumors
in female rats administered *TM* compared to
untreated controls. The incidence of mammary tumors
for *TM* and regular human insulin was similar. The
relevance of these findings tohumans is not known.In
this study, the effects of insulin glulisine on cellular

|proliferation in mammary glands were evaluated using

Ki-67 immunohistochemistry. There were no
significant differences in mammary cell proliferation

~ {between insulin glulisine, regular human insulin and

control groups.

» Mutagenesis

*TM* was not mutagenic in the following tests: Ames
test, in vitro mammalian chromosome aberration test in
V79 cells and in vivo mammalian chromosome

aberration test (ervthracvte micronnclens test)
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2009.6.4 346 1260 1065
2009.6.11 362 1306 1135
2009.6.18 366 1316 1203
2009.6.25 376 1348 1266
2009.7.2 378 1380 1335
2009.7.9 385 1406 1395
2009.7.16 389 1430 1465
2009.7.23 393 1438 1522
2009.7.30 397 1450 1565
2009.8.6 401 1458 1603
2009.8.13 403 1462 1640
2009.8.20 405 1484 1690
2009.8.27 408 1499 1735
2009.9.3 412 1513 1783
2009.9.10 413 1520 1825
2009.9.17 416 1540 1870
2009.9.24 416 1548 1883
2009.10.1 14117 1554 1923
2009.10.8 420 1567 1960
2009.10.15 420 1569 1979
2009.10.22 420 1578 2024
2009.10.29 422 1585 2061
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