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Aim:

The aim of the present study is to determine if Clexane and Enoxaparin (Hangzhou Jiuyuan Gene

Engineering Co., Ltd) can be regarded as bioequivalent at the dose level administered in healthy
subjects.

Design of the study:

The study protocol was approved by the Ethics Committee of First Affiliated Hospital of College
of Medicine, Zhejiang University, China. A single subcutaneous injection (pre filled syringes) of
Enoxaparin, a LMWH (Low Molecular Weight Heparin) Sodium (60mg. Batch No. 7440,
Clexane®) from Aventis Pharma and a LMMH Sodium (60 mg Batch No. 20060902) from
Hangzhou Jiuyuan Gene Engineering Co., Ltd, China were given in a randomized, cross over
design to 22 healthy subject with a minimum 7-day washout period.

The Anti-Xa activities of the pre filled syringes were measured and qualified with quality
certification in Hangzhou Jiuyuan Gene Engineering Co., Ltd.

One week prior to and during the study the subjects were asked not to take any drugs that might
interfere with hemostasis. On the day of administration of drugs the subjects were asked to be
fasting. All the subjects were housed in the department of clinical pharmacology night prior to the

study day and till 24 hours after administration of drug. The subjects were randomised to allocate
one of the treatments.

In this study Clexane® was considered as reference drug and Enoxaparin produced by Jiuyuan as
the test drug.

Venous blood samples for the determination of pharmacokinetic profiles were drawn from
antecubital veins, predose and 0.5, 1, 2, 3, 4, 5, 6, 8, 10, 12, 14 and 24 hours after the injection.
The blood was collected into vacutainer tubes (VACUETTE®) containing 3.2% sodium citrate.
Plasma was obtained by centrifugation at 2500 g for 15 minutes at +4°C. Plasma was divided in
aliquots and stored at - 70°C until analysis.

Healthy Subjects:

22 healthy male subjects between age of 19 to 23 years with a mean body weight 64.06+5.92 kg.
(range 54 to 75 kg) entered the study after giving informed consent. The study group was divided
as Group-1 (G1) and Group-2 (G2).

Before the study began, all the subjects were evaluated for general good health on the basis of
medical history, physical examination, electrocardiogram, routine biochemical and hematologic
test. The clinical investigations of all the subjects who participated in the study were within the
normal limits.

The subjects with the risk factors and contraindications like allergy or thrombocytopenic
abnormalities were excluded from this study.



Laboratory Analysis:

Plasma sample: To determine if Clexane and Enoxaparin produced by Jiuyuan can be regarded as
bioequivalent at the dose levels 60mg/0.6 ml in healthy subjects, the biological markers studied
were Anti-Xa activities, Anti-Ila activities, activated partial thromboplastin time (APTT) and
Heptest® plasma activities.

Anti-Xa Activity:

Anti-Xa activity in plasma was determined by heparin kit (No.0020009400) obtained from
Instrumentation Laboratory Company, Lexington, USA.

The heparin kit is an assay based on a synthetic chromogenic substrate and on Factor Xa
inactivation. Heparin levels in patient plasma are measured automatically on Sysmex CA-7000
Coagulation Systems, Japan.

Assay Calibration was carried out using LMWH reference standard (EP standard) with a known
Anti-Xa activity. Calibration curves were constructed for Anti-Xa assay using a pool of platelet
poor plasma (collected from 12 healthy male volunteers), spiked with increasing amount of
LMWH EP standard. The measured absorbance was converted to Log absorbance and percent
inhibition calculated for each standard. The percent inhibition of the plasma samples were also
calculated similarly and the Anti-Xa activity of the plasma samples calculated from the
Calibration curves. The Anti-Xa activity is expressed as IU/ml.

Other Tests:

Anti-Ila activity, APTT and Heptest were performed using commercial kits according to the
instructions of the Manufacturers.

Anti-Ila kit (N0.820) was obtained from American Diagnostica Inc. Stamford, USA; APTT Kkit
(No. B4218-2) were obtained from Dade Behring; USA. Heptest kit (No. 830) was obtained from
American Diagnostica Inc. Stamford, USA.

The clotting assays APTT and Heptest for plasma sample results are given as clotting time in
seconds. The measurements of these assays were also carried out on Sysmex CA-7000
Coagulation Systems, Japan.

Parameter Analyzed:

The pharmacodynamic parameter of anti-Xa activity was analyzed and used to compare the
bioequivalence between Clexane and Enoxaparin produced by Jiuyuan.



Results:

In the present investigation we have compared the bioequivalence of two low molecular weight
heparin preparation in 22 healthy male human subjects with mean age 21.10%1.02 (years); mean
height 1.73+0.05 (meters); mean weight 64.06+5.93 (kilograms) (Table 16).

The pharmacodynamic parameter anti-Xa activity was used as a measure to compare the
bioequivalence. Individual plasma anti-Xa activity obtained with reference and test at predose and
0.5,1,2,3,4,5,6, 8 10, 12, 14 and 24 hours after administration as show Table 1A and 1B.
Additional parameters like anti-1la activity, Heptest and APTT are shown in Table 11A and11B,
Table 12A and 12B, and Table 13A and 13B respectively. Peak activity (Cmax) and area under the
curve (AUC) and t;, values of anti Xa activity are shown in Table 2A, 2B. Mean Anti Xa activity
time profile is shown in Figure 1.

The peak anti-Xa activity was 0.883+0.098 IU/ml with test while was 0.855+0.109 IU-mL" with
reference product. The AUC,. was 7.984+1.306 and 7.740+1.312 IU-mL™"-h with test and reference
respectively. The mean ratio of AUC,, was 103.2% with 90% confidence interval (CI) of
100.7%~105.8% and the ratio lies between 80%-~125%. The mean ratio of Cmax was 103.5% with
90% confidence interval (CI) of 100.4%~106.7% and the ratio lies between 70.0%~143.0%. In
conclusion, the test formulation of LMWH injection is bioequivalent with reference LMWH
injection.
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Figure 1 Comparison of anti-Xa activity between reference and test following subcutaneous
injection of enoxaparin sodium in healthy male subjects (mean+SD)
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Table- 2A Pharmacokinetic parameters of plasma anti-Xa activity following single subcutaneous

injection of reference drug

Volunteer  Typ Brons ¢ AUCi AllCin AUCpy gy
Code p PG
h IU-mL h UmL"h  IUmL"h h
G1A 2.636 0.901 3 7.673 7.798 0.984  6.144
G1B 3.222 0.901 3 9.099 9.294 0979  7.230
GiC 2.718 0.768 4 6.903 7.040 0.981 6.638
G1D 2.977 0.744 4 7.253 7.369 0984  7.150
G1E 2.606 0.810 4 8.066 8.205 0.983  6.750
G1F 2.173 0.801 5 6.672 6.719 0993  5.855
G1G 2.911 0.810 3 6.715 6.854 0.980  6.455
G1H 3.156 0.837 3 7.185 7.458 0.963  6.804
G11 2.904 0.954 4 9.258 9.484 0976  6.864
G1J 3.263 0.942 4 10.005 10.329 0.969  7.454
G1K 2.344 0.929 3 7.855 7.871 0.998  5.836
G2A 3.009 0.751 3 6.767 7.102 0.953  6.964
G2B 2525 0.854 3 7.057 7.326 0.963  5.819
G2C 2.229 0.833 3 7.389 7.594 0973  6.716
G2D 2.832 0.654 3 6.060 6.125 0989  6.432
G2E 2.193 1.141 3 11.195 11.385 0.983  6.862
G2F 2.756 0.709 3 6.086 6.146 0.990  6.076
G2G 2,636 0.996 2 8.060 8.281 0973  6.217
G2 H 2,012 0.828 3 8.363 8.514 0982  6.832
G21 3.615 0.962 2 7.878 8.155 0.966  6.291
G2J 3.429 0.915 3 8.693 9.054 0.960  7.000
G2K 2.755 0.772 2 6.049 6.152 0.983  5.849
Mean 2.768 0.855 3.182 7.740 7.921 0978  6.556
SD 0.423 0.109 0.733 1.312 1.355 0.011 0.490

RSD(%) 15.3 12.8 23.0 17.0 17.1 1.2 7.5




Table- 2B Pharmacokinetic parameters of plasma anti-Xa activity following single

subcutaneous injection of test drug

Volunteer T Crnax T AUCqy AUC . AUCq MRT
= IAUC g.)
h IU-mL™" h UmLh  UmL"h h

G1A 1.992 1.035 3 8.783 8.952 0.981 6.444
G1B 1.765 0.845 3 8.598 8.791 0.978  7.256
G1C 3.135 0.778 2 6.796 7.040 0.965  6.635
G1D 2.285 0.851 3 7.210 7.269 0.992  6.424
G1E 2.755 0.974 3 9.042 9.217 0.981 6.822
G1F 2.475 0.832 4 6.650 6.953 0.956  5.822
G1G 3.091 0.840 3 7.491 7.705 0972  6.692
G1H 3.141 0.770 3 7.588 7.842 0.968  6.966
G1l 2.815 0.954 4 9.423 9.723 0969  7.192
G1J 2.450 1.054 3 9.830 10.063 0977  6.972
G1K 2.081 0.881 3 7.174 7.201 0.996  5.903
G2A 2.601 0.787 3 6.636 6.733 098  6.107
G2B 2.556 0.823 5 7.040 7.062 0.997  5.871
G2C 3.073 0.902 3 8.639 8.905 0970  7.057
G2D 2.669 0.779 3 6.445 6.545 0.985  6.229
G2E 3.367 1.098 3 11.186 11.463 0976  7.056
G2F 2.243 0.736 3 6.471 6.532 0.991 6.238
G2G 3.256 0.899 3 8.260 8.584 0.962  6.798
G2H 3.082 0.864 3 8.134 8.454 0.962  6.739
G2 3.554 0.942 3 9.003 9.434 0.954  7.193
G2J 3.032 0.951 3 9.023 9.342 0.966  6.990
G2 K 2.646 0.830 2 6.219 6.269 0992  5.741
Mean 2.730 0.883 3.091 7.984 8.185 0976  6.598
SD 0.473 0.098 0.610 1.306 1.376 0.013  0.489
RSD(%) 17.3 11.0 19.7 16.4 16.8 1.3 7.4
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Figure 2 Comparison of anti-Ila activity between reference and test following subcutaneous injection of enoxaparin
sodium in healthy male subjects (mean+SD)
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Figure 3 Comparison of Heptest between reference and test following subcutaneous injection of enoxaparin sodium in
healthy male subjects (mean+SD)
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Figure 4 Comparison of APTT between reference and test following subcutaneous injection of enoxaparin sodium in

healthy male subjects (mean+SD)
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Safety information:
No adverse event was observed during the study.
Conclusion:

The mean ratio of AUC., was 103.2% with 90% confidence interval (CI) of 100.7%~105.8% and
the ratio lies between 80%-~125%. The mean ratio of Cmax was 103.5% with 90% confidence
interval (CI) of 100.4%~106.7% and the ratio lies between 70.0%-~143.0%. Tmax difference
between the test formulation and reference formulation is not significant after nonparametric test.
In conclusion, the test formulation of LMWH injection (Enoxaparin produced by Jiuyuan) is
bioequivalent with reference LMWH injection (Clexane).
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