


~ Demographics:

- Subject 13 was given 1.1 mg/Kg and Subjects 5 and

 Protocol Report K 9001006 - S
- Title: An open single ascending dose pharmacokinetic study of enoxaparin after subcutaneous
~administration of 1.0 mg/Kg, 1.25 mg/Kg, 1.5 mg/Kg and 2.0 mg/Kg (additionally, two '
~ _subjects were given a 2.5 mg/Kg dose) in 16 healthy volunteers (corresponding report
= —#~1753 May3,1994. i

OBJECTIVE - E s ‘
- To characterize the pharmacokinetics and tolerance of enoxaparin (200 mg/mL) after single
- subcutaneous injections of 1.0 mg/Kg, 1.5 mg/Kg, 2.0 mg/Kg and 2.5 mg/Kg in healthy male
. Volunteers, in a dose ascending design. gepas ot

. METHODS:

_ Study Design: SOl e e e g
- The study was performed in 16 healthy male volunteers. It was an open, non randomized,
 single ascending dose study consisting in four successive single dose, subcutaneous injections -
~ of enoxaparin in ascending order. The design was altered from 2.5 mg/Kg to 1.25 mg/Kgina

~ protocol amendment,
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- Treatment and Administration:
- Each subject was given successivel
 Period1=1.0 mg/Kg (n=16)
“ Period 2 = 1.5 mg/Kg (n=16)
- Period 3 = 2.0 mg/Kg (n=16) : ,
- Due to protocol changes the following occurred in Period 4: :
- Period 4 = 1.25 mg/Kg (n=11). In addition, Subjects 1 and 4 given 2.5 mg/Kg dose,

: 7 dropped out. o
after a 10 h overnight fast. The injection

y the following treatments as a single dose treatment:

~ The single dose injections were administered at 8 am




site varied accordmg to the stud
penod of at least 15 days occu

Formulatmn UF-hepann Val

as. Batch CB 4337 manufactured m

Cedex 100 mg/O 5 mL actual*

Blood Samplmg
Blood samples were taken at the followmg times:
25h 30h 35h 40h 45h 50h 60h 70h 8.

Phannacokmetxc Analysxs

AUC, maximum plasma activity (Amax) and time of 1ts a
time (MRT), absorption half- hfe d1stnbutton volum
determmed for antt~Xa actmty

RESULTS
Pharmacoki

Table 1- Anti

Analyttcal Method

Amidolytic anti- Xa and antx-IIa assays were used on ex
been described in previous s

provrded with

Dates of analyttcal assays.
September 11 February 4,

netxcs

ubmissions. Qualrty contro
e individual study report and was satis
aPTT, PT and thrombm clotting tnne

1992 (for

Yy penod S0 that no smgle body
ned between periods.

-Xa concentrattons (IU/mL) shown as mean +SD:

was repeated. A washout

dose was based on anu-Xa potency This was referred o
the Dept of Pharmaceutical Science:
ncy 105.7 mg/0.5 mL or 10 570 IU

s, RPR, Antony, S
anti Xa/O.‘S mL.s o

predose 025h osn O75h IOh 20h_, s
Oh, 10h, 12h, 16h, 24n, 30h and 36h.  *

pearance (Tmax), r mean resxdence :
es (VdB and Vdss), Cls and t1/2B were

-vwo plasma samples. This method has
1 mformanon for the current assays was.
factory. Chronomemc assays were also

(TCT) G

August 7- December 10, 1991 (for anti
API'I‘ PT and TC'I')

-Xa and ant1~IIa acttvxty)

DOSE
mg/Kg

A24h

A36h

Amax

Normalized Amax:

1.0

0.071 0 01
range =0.054-0,096

0.029 +0.02
range =0.00-0.045

1.001 +0.144

13.342.3

range =0. 734-1. 315,‘i S

1.25

0.108 +0.02

range =0.079-0.155

0.054 +0.01
range =0.034-0.077

1.279 +0.119
range =1.083-1.477

| 13.8+1.89

1.5

0.125 +0.03

range =0,093-0.177

0.054 +0.01
range =0.037-0.072

1.470 +0.169

range =1.178-1.730

13.1+1.68

2.0

0.189 +0.04
range =0.148-0.328

0.075 +0.02
range =0.046-0.117

1.846 +0.160
range =1,587-2.122

12.5+1.90

The Amax is linearly related to dose,

however, as can be noted the line from the linea k

8

(ased on IU/mL) X10° |




(

regressmn ana1y51s does not go through the origin.

s Table 2: AUC for Antx-Xa actmty (IU h/ML) showmg Mean +SD

- |DOSE  {Avuc,, = |AUG, AUC,, Normalized AUCinf
-~ |mg/iKg | TU Antx-Xa h/mL IU Anti-Xa.h/mL . _IU Anti-Xa.h/mL (based on anti-Xa
1.0 10.13¢ i0.89 . 110679 £0.93 :*1“0‘.64 +0.92  10.00142 +0.00016
S | range =8.56 -11.72 - ‘| range =9.15-12.34 jrange =0, 09~12 4 0 [
125 |13.67 +1.05 | 14.455 +1.01 [ 14.49 +1.22 0.0015640.00012
| range =12.17-1541 range =12.94- 16. 49 range =12,73-16. 53 s
15 |16.47 +1.50 1745166 |17.454169 | 0.0015820.00015
. |range =14.19-18.85 ‘range =14.97- 20,20,] range =14,94-20.24 ST ’
20 2194 3131 (23364152 |23 +1.74  10.00156+0.00014 |
. |range ~20 17-24.57 | range =21. 53~26 49 range =21.64-27.80 | :

-Xa actmty showmg Mean +SD

| Table 3 MRT, - Vdp and cis for Anti

DOSEmg/Kg MRT(h)‘ ’ Vd,,L - S ‘  JCIs/EL/h -
1.0 8.5 209 15124081 0724009
s range =6.9 -104 | range =3.76-6.54 | range=0.59.0.84 |

125

9.2 4038

range =8.9-13.1

range =4.18-8.03

DC A(At) max (sec)
1 +63.05£1721
1.25 +77.35 + 14.46 |
15 | +85.064 26,42
2.0 +105.6 +25.14

range=0.55-0.77

4874041 [ 0.65 +0.06
o range =7.8-10.5 range =4.3-5. 81 | range=0.54-0.73 [
s 93207 1509405  [o64 2006
g | Tange =8.3-10.9 | range =3.91-6.17 range=0.59-0.81
2.0 19.9 +1.0 5.38 40.88 0.64 +0.07

A(At) max was shown to be linearly related to dose;k [A('At)‘,max(sec‘:) =39.51+ OfOO4*Dose




('" . p<0 001 ro 4806
Results for aPTT MeaniSD e
» DOSE mQ/Kg L Amax (s) Tmax _gh) : A(At) max (s)
1 | 41082ass 314101 |1146%22
125 43394556 [35+13 13354236
1S aasasess 35412 15644339
jlz.o | 5141&:742" 35+09 21.86+ 513

. 'A(At) max was shown to be lmearly relat‘ed to’dose [A(At) lmax(sec) =0.765 k+10.448*Dose
'p<0001r*0744 8 e ' T e

o Mean peak plasma concentratxon was around 35 hours for antn—Xa actmty
Compared to earlxer studles the ann-IIa actmty could be more accurately measured due to the -

i - higher doses that were being used in thxs study Mean peak plasma anti-Ila activity was recorded
' around 45 hours post- dose :

range =0.00-0.062

(‘ B :Table 4- Antx-IIa concentrations (IU/mL) shiown as mean +SD

~ |DOSE ‘A,o,,a o A Amax
‘mg/Kg et ey b e ,
1.0 [0.021 +0.02 0.108 +£0.045

range =0.042-0.192

0.026+0.03

range =0.089-0.215

range =0.044-0.157

0.058 +0.02 . 10.148 £0.026
e range =0.031-0.090 | range =0.00-0.069 | range =0.111.0.183
|15 00704003 0.031 £0.03 (0179 +0.047
| range =0.03-0. 123 | range =0.0-0.077 | range =0.103-0.256
20 0.122 40.03 0.068 +0.03 |0.264 £0.049

range =0.172-0. 342;

ERIAPPEARS THIS WAY ON ORIGINAL




( Table 5: AUC, CIS/F for Anti-Xa activity (IU.h/ML) showing Mean +SD Also the Ratio Anti
Xa/laactivity, - ~ i ~ R
DOSE  |AuC,, JCI/F | Ratio AUC
mg/Kg L N Anti-Xa/Anti-la
1.0 0.639 +0.255  [4.047 +2.06 20.3 +10.7
range =0.239-0.976 | range =2.03-8.72 . ‘
1.25 LO71 +0.169 12504040  |13.8+2.0
range =0.865-1.300 | range =1.96-3.27 o
L5 |1305£0317 |2.564059 | 14.0431
range =0.789-1.860 | range =1.65-3.84

20 |2117 £0405 2053037  |113+18
range =1.409-2.892 | range =1.48-2.74

Note that: , : RN E R ; S SERRECRE
It is important to note that the ratio of anti-Xa to anti-Ifa activity in terms of AUC is 3 tg 5.5
times higher that the potency ratio of 3.56 reported in the original submission on enoxaparin,

( CONCLUSIONS:“ S D . B i
1. Enoxaparin shows approximate dose proportionality for Anti-Xa activity based on clearance,
normalized AUC and normalized Amax. Enoxaparin shows approximate dose proportionality for
Anti-IIa activity based on clearance except at the 1.0 mg/Kg dose. This deviation at the lower
dose may be related to the lower levels being measured rather than some other mechanism such as
induction. The study was also a parallel design, so this needs to also be taken into accournt when
making conclusions.  The oniginal submission for enoxaparin showed dose proportionality for
anti-Xa activity from 20 to 80 mg of enoxaparin given subcutaneously. e

2.1t is"impo:tant to note that the ’fati’oibf é;htifxa to anti-Ila activity in terms of AUC is 3 t0 5.5
times higher than the potency ratio of 3.56 reported in the original submission on enoxaparin.

Protocol Report RP 54563Q-133
Title: A phase I, open; randomized, three
pharmacokinetic profile of two formulations of RP54563: single concentration ampoules (1 shot
vs. 2 shots) versus double concentration ampoules, administered as 1.5 mg/Kg once a day
subcutaneous treatment for 5 days to healthy males and females. : o

period crossover study comparing the

Study dates: Augu'st 03 to November 14, 1995

11




~ Objective: 1. Establish the pharmacokinetic profiles of two formulations of RP54563
~ administered as a once aday S.C. 1.5 mg/Kg dose for 5 days (100 mg/mL in 1 mL ampoules vs.
200 mg/mLin 1 mL ampoules), e i
o 2.Toverify that the 200 mg/mL concentration does not affect the pharmacokinetic
~ parameters of RPS4563 (compared with 100 mg/mL concentration) : o :

| ","'As'siayt d‘ateS§ Sept‘ -}Décf,f,'l995‘.k - '
‘Assay site: RPR, ‘Antony Cedex, France. |
: Batches: CBOGO71,1QQJng[mL ’lmL am'po'ul‘es_ :
B CB06053 200 mg/ml. lmL ampoules L

Demographics§

i FA‘Jl'mBjke»ctswere Caucasidn

MEAN:SD . | RanGE

[ AGE(YEARS)MALE | 2sgsa0 o lanim
. FEMALE - |Ings26 | 1828

WEIGHT (KG) MALE 732767 [ sg.gg
. FEMALE . lsy7ens 0 |asiag

HEIGHT (CM) M ALE 180180 o 168191
FEMALE 1652560 | 139

 METHODOLOGY:
coShdydesign: o o .
- This was an open-label, rando‘nﬁzed,f“three, period, crossover study. 24 healthy male and female

g subjects completed the study.

 TRT A:asingle 1.5 mg/Kg dose by sc injection of enoxaparin at a concentration of 100 mg/mL

- TRT B: asingle 1.5 mg/Kg dose by sc injection of enoxaparin at a concentration of 100 mg/mL,

 but injected as two concomitant injections of 0.75 mg/Kg in two different body sites ;
TRTC: asingle 1.5 mg/Kg dose by sc injection of enoxaparin at a concentration of 200 mg/mL

- All treatments were administered sc for 5 days in a randomized manner and each subject was
- crossed over to each treatment with 4 fourteen day wash-out between each treatment.

BAPPEARS THIS WAY ON ORIGINAL




——

Day5:  sampling was at pre-dose, 0.5, 1, 2.0, 2.
: v;DayG; .

 to AUC, A(At) max clotting time prolongation) was used for

~ The amidolytic (chromogenic) assa
20-164 and is a validated method,

- Blood sampling: =~ . . .
‘Days1,3and4:  sampling was at 0.3 and 12 hours post dose , e
yS:oooo 5,3.0,3.5,4.0,4.5,5.0, 6.0,
- 10.0, 12.0, 16.0 hours post-dose. g ~
- Sampling was at 24 and 36 hours post Day 5 dose. _

e All samples were cenktriﬁx‘ged;atf‘lzoog for 15 minutes at 4°C . Plasma samples were frozen at
- =80°C until analysis. L Sl R

Anti-Xa and énti‘-Ha:activities, -and 'APTT were measured.

~ Biological Measurements: =

- ANOVA (using proc mix procedure under SAS ™ ) and the two one-sided tests procedure was
- used in the statistical evaluation of bioequivalence. Data were analyzed by non-compartmental =
- methods. The biological parameters for maximum activity level and area-under-the activity curve

- are Amax and AUC, respectively. ' This applies to both anti-Xa and anti-Ia activity. In addition : '

Ass'ly Mé‘tﬁod‘dlyogy:i o

y methodology is the similar to that used in the original NDA
: ! report #1498. There is a full description of the assay in Dr.
Hisham’s July 1992 review. The assay at that time was found to be acceptable. The sponsors

have provided assay validation information. Therefore, please refer to this information described :
- in the review dated July 1992, The sponsor provided adequate QC data in Appendix A.5(vol. -~
12) to this submission. B S S S

B lAPPEARS THIS WAY ON ORIGINAL




B BEST POSSIBLE

- Anthmetxc means +SD for Amax, AUCo_m,, AUCO. on Day 5

i 'Antx-Xa Actmty ; ~
i ‘Arithmetic -

Mean#SD:g CV%: Range

Trt. A

AmaxIUmL 11372023 |16 |o94195
AUCp UL | 1425255 |21 | w7186

AUC.hIUML | 15688352 |22 9.04:21.23
Trt.B

AmaxIUmL | 1462022 |15 0.96-1.87

AUCoynhIU/mL | 14.68+298 [ 20 9.59-19.32
AUChIUML | 161323517 |22 [10.64-21.95
Amax [UmL | 1455022 1S | 107-184
AUC, ;o hIU/mL. 15432296 19 10.0-2062

AUC,_hIUML | 1680358 |21 | 10.86.2284

BIAPPEARS THIS WAY ON ORIGINAL




st POSSIBLE

~ Anti-Tla Activity: |

 Arithmetic

e Mean+SD | CV% | Range
|Tra
AmaxTUmL 0232005 [20 0.15-0.31
AUC,hIUML | 1.2320.28 123 |or9176
AUC,, \hIUML | 1.5404] 40 085303
AmaxIUmL 0242005 | 19 | 014032
- [ AUC hIUAML | 1.2540.27 12 Jorsars

———

AUC, \hIUMmL | 1522056 | 37 075314
Trt. C i

AmaxIUmL 0262005 | 1g 0.17-0.35
AUCnhIUML | 1392033 |23 [os007
AUC, \hIUML | 1774067 |1 [ 103355

B A\PPEARS THIS WAY ON ORIGINAL




B BEST POSSIBLE

_Clotfirig time prblbn:gation':.

~ Arithmetic

Mean'+ SD

Rainge

Tr. A

CV%

A(ADmax's

104.5£16.6

16

82:139.1

AUC ,,,h*s

13212219

17

911-1734

AUC ,_h*s

16442420

26

954-2545

Trt. B -

A(At)max s

108.4x158

15 |851-1453

AUC ,,,h*s | 13232187 14

AUC ,_h%s

968-1588

10252296

16664381 23
( Tr. C '

A(ADmax's 110.9+17.1 15
AUC ;1 5h*s

AUC ,_h*s

83-148'8

14012227 |16 - [ 10571871

173244041 |23 1126-2595

Statistical results:
Note that single st
dose study, PK129, reviewed in April 1996 (NDA 20-164/SE1 (008)). The present study uses
doses of enoxaparin (1.5 mg/Kg) likely to be used in the treatment of thrombosis or unstable

angina, - -

ANOVA was using the PROC MIXED procedure in SAS™ including treatment, pén’od,
sequence, gender and subject(sequence) in the model. : :

rength vs. double strength enoxaparin was shown to be bioequivalent ina single




statistically significant g
distribution and termin

‘An'ti Xa Activity - M‘eé‘n?:Pha

ng lower in females, :
ender effect (p<0.0001) was n
al half-life, but not on total bod

rmacokinetic parameters

but not on Amax nor AUC(0
oticed on parameters
y clearance. i

-24h), p<0.05. A
such as volume of

(Day 5) for males vs. females +SD

Treatment A

Trgétment B

Treatment C

Male

Fémale

NIalc'

Female

Male

Femaje

Amax
IU/mL

Aiv&m
U/,

b h* -
AUCy,4
AuC,
MRT
ViF
Vss/F ,
CLFLA
mL/min

2n

1’.41&0,27 ;
0.65£0 11
3
15.5542 67
17.43 +3.08
1"0;‘6&0.8
51413
6.4+1.3

0.6120,12
10.242.0

5.8+1.0

1.330.18
0.54£0.11
25
12.6942.67
13.933.11
87412
3.9+0.6
5.120.6

0.60+0.12
10.042.0

46108

1.45+0.21
0.6540.11
2
15.5743.14
17.4743.12
104208
47406
63%09
0.61+0.12
102420
55207

1.4720.23
057013 |
13.7943.14
14.7943 49
8.6£0.8
3‘.4;&0;5
4.8£0.6
0.560.10.
9.341.7
42406

*median:

Anti-Ta activity:

Significant treatment differen
state based on Amin was ev;
pharrnacokinetic; parameters

ces were observed between A and C on
dent by Day 3. No signifi
except a borderline signi

1.5+0.23

0.69+0.12 |

38
16.5442 84
18.3143.36
10.2+1.0
4.3£0.6
6.0£1.0

0.59+0.12
9.8+20 |

52411

1.39£0.19°
0.6040.11
33
14.31&2.7‘4
15294324 |
88:11

34208 |

48404

0.5540 09
9.24] 5

4.3+0.8

Amax and AUC, Steady-
cant gender effects were noticed o
ficance for AUC,, (p=0‘0324),; :




