; e3eYVDF" @6TAL,, 26FEB2003 Field of the invention The present invention
rel ates to solutions of |ow nol ecular weight thronbin inhibitors st Or%dFé!ﬂUm
piimary packages containing rubber conponents, such as vials, bottleg,
cartridges and prefilled syringes. The invention also relates to the
medi cal use of such stored thrombin inhibitor solutions. to Back

the invention Solutions for parentheral use of pharmaceutically %mﬂ{wmﬂwwﬁ"mm,
substances are normally stored in prinmary packages such as, vials, bo ,
cartridges or in prefilled syringes. The primary packages are seal ed B4

rubber stopper or plunger. A commonly used rubber material Is co

chl orobutyl. Sol utions of |ow nol ecul ar wei ght thronbin inhibi toME’%wﬂjﬂmﬂwwun
invials, bottles, cartri and prefill ringes sealed by a

pl unger co%&@“&%ﬁf‘%ﬁh&&&j’foﬁ*w nggﬁﬁn eased degr adat i onxGoooo2+

| eading to shortened tinme of storage. Disclosure of the invention 20 It has
now surprisingly been found that by using rubber material containing

br onobut yl Figlateg @t iglerftiohor obutyl , the stability of the | ow nol ecul ar

wei ght thromin Tnhibrtors in solution can be considerably inproved. Zs The
present invention provides a primary package, such as a vial, a bottle, a

cartridge a prefilled syringe contaipjng a,sojution of a_|ow pol ecul ar
et gt - Shr e RSB PFOR THaies BraoBere PIoW TP IeCHieh HeiaBe AR o gD o1

st opper or N : L g ohut.wl

r ubber. f%g&ﬁlgrgﬁ%gjgb%ﬁ%%gagé@gwlﬁﬁén [ oﬁn{?shé{cﬁgg V%fr’so@?ﬁ%é’ %H}r#é Tcal
use of suclnd bfefitlet Byfitides UTieOhventibn 2B related tsthe hddidaDidy ¢F subkh kdkddor
solutions kept in a _primry package as nentioned above seal ed by bronobutyl
st opper s othrpmbifyahibitorpalupenssent i nvention further provides an aqueous
solution for parenteral admnistration conprising a |ow nol ecul ar wei ght
pepti de-based thronmbin inhibitor or a salt thereof, having a pHin the
range 3,t 0 SBckRbBHESAHBE nvdnfidh about S and stored in a primary package, such
as a vial, Tb%rﬁ"e——a—ca'r'r‘rrd idge or a prrfilled syringe, sealed by a rubber

stopper or plunger containing bronmobutyl. io Thronmbin inhibitors referred
to in this application are |ow mol ecul ar wei ght peptide-based thronbin

i nhi bi t or s SOMHYENE & RATGFAIIsLR4ARIAFmAETYHLY FERYS BHosBRCSSdre PTGV tored in

e o i Ll | . . . q
hronbi n | AR pREal srolt S P BOMes bbb sl SRl el
mol ecul ar ypeil@ges 4ekealedBOYrubderktopper ordsitnden oS ComdncdBsGded hebbeag mériatal | y

and, nore preferably, specifically in the review paper by C aesson_ in Bl ood
Coagul .1sFi bentains chlopbutyd, Salutions o£ lapemolegylar wisight dugmbmaéxbntnrwrpdm nt No.

4 346,078 | nt tional. Patent lications MO 97/ 23499 WD 97/ 02284,
\WDO7146577 Y‘%%é@l%frlfo a,dg‘iiﬁ‘a ‘ggf‘r@gg é’l’rﬁ\aﬂﬁ%g?n"’i?\l/&a SORPE SF PHEGET °R78§§P§5309,
WO 96/ 25426y o1fBubt IndiShe? Bxhili Q234 E%ﬁ@atﬁﬁdle\éﬁng% SHokhBed Bt JFUtRRRAN

Pat ent Applications zo 623 S96, 643 0, 468 231, 5S9 046, 641 779, 18S

390, S26 877, 542 52S, 19S 212, 362 002, 364 344, 530 167, 293 881, 686

642, 669 317 and 601 4S9. .
Disclosure of the mmvention

20
It has now surprisingly been found that by using rubber material containing bromobutyl
instead of chlorobutyl, the stability of the low molecular weight thrombin inhibitors in

solution can be considerably improved.

25 The present invention provides a primary package, such as a vial, a bottle, a cartridge or a
prefilled syringe containing a solution of a low molecular weight thrombin inhibitor for
parentheral injection, sealed by a rubber stopper or plunger containing bromobutyl rubber

instead of chlorobuty! rubber.



Preferred | ow nol ecul ar wei ght peptide-based thronbin inhibitors include

t hose . known collectively as the "gatrans". Particul ar gatrans which rfe§/FBR1003
menti oned i nclude HOOC i s CHZ(R) Cha-Pi c- Nag-H (known as inogatran; see

I nternational Patent Application WD 931111 S2 and the |ist of abbreviations

t herei n) and HOOC- CH2- (R) Cgl - Aze- Pab-H (known as nel agatran; see

I nternational Patent Application WO 94/29336 and the |ist of abbreviations
therein). 30 2 6 F E 8 2003 The preferred | ow nol ecul ar wei ght

pepti de-based thrombin inhibitor to be kept in glass vials or syringes is
selected fromthe group consisting of inogatran, (dycine, Nj2-

j2-j]j3j(am noi m' no- net hyl ) am noJpr opyl Jam noJcar bonyl J-1

E)Igp;(r:: ﬁlen)f'he Jpﬁes %Jg':ljlvj e)g%u%grhﬁrlo?r%cg ) %%Epcgl lise ost ch tjhr2 S‘L‘])l inhnlﬂ oe}'tsgl?snof

(am noi mi e@ana&rrafhmahsﬂmr @Eh’f%ﬁsjfé"lﬂt RPd Eﬁﬁﬁ%?% cﬂcage a%%h%éwibbvé

-cycl ohexyl - 2oxoet hyl J-, and conpound d ycl ne,

j | - cycl ohesaldd by br:bmqbqtyﬂ qtr(ﬂp)trkrdmpyun'glerso) am nonet hyl Jphenyl Jnet hyI Jar ni noJca
rbonyl J-1 -azetidinyl J-?-oxoethylJ-, ethyl ester, jS(R*, S*)J ). ioIn
one enbodi nent of the invention the thronbin I nhi bi tor (preferably

mel agatra sol uti.ons for r ent al _in a water. sol.u n and are
cept 1 pePrary e Reied BB Smadts B redion o bl Rl idien | eq
syringes &all e yl. In
anot her e?r%gg?ﬁgnta Ig?qﬁglg%l%\e‘gnglﬁgé\eﬁ?%uggﬁ?rﬂéﬁbl nin bll&g?tg%? a?{mp’ggrent her al
I nj ecti onhawnga pﬁ maherrargelmmopraicmﬂﬂyammdbbm|50md@1fored in a primary package,

hydr oxy- pr opyl - rcbl odextrin_ (I~(3CD),. The concentration of the thronbin
i nhi bi t or SY& 352 \tlﬁle arr&eaaamqgem@ Hed syginge.cealed by 2 nehbspstoppergy m .

Wor ki ng ni que 25 Liquid Chronatography (LC), for all
: Eﬁ.ﬁﬂg Ocldlﬁg%gml[r%g b%‘xjnoﬁ P

anal ysi s equi p nt and paraneters were used at the analysis
of nelggatran in solution. 2 6 FEB 2003 4 s Flowate Wavel ength

I nj ection vol une Anal yti cal coI um Guard col um Mbile phase EVALUATI ON ~o
Thrombin inhibitors referred to in this application are low molecular weight peptide-based

thrombin inhibitors. The term "low molecular weight peptide-based thrombin inhibitors"
will be well understood by one skilled in the art to include thrombin inhibitors with one to
four peptide linkages, and/or with a molecular weight below 1000, and includes those
15 described generically and, more preferably, specifically in the review paper by Claesson in
Blood Coagul. Fibrin. (1994) 5, 411, as well as those disclosed in US Patent No.
4,346,078; International Patent Applications WO 97/23499, WO 97/02284, WO97/46577,
WO 98/01422, WO 93/05069, W093/11152, WO 95/23609, W095/35309, WO 96/25426,
- WO 94/29336, WO WO 93/18060 and WO 95/01168; and European Patent Applications
0 623 596, 648 780, 468 231, 559 046, 641 779, 185 390, 526 877, 542 525, 195 212,
362 002, 364 344, 530 167, 293 881, 686 642, 669 317 and 601 4595.

Preferred low molecular weight peptide-based thrombin inhibitors include those known
collectively as the "gatrans”. Particular gatrans which may be mentioned include HOOC-

25 CH,(R)Cha-Pic-Nag-H (known as inogatran; see International Patent Application WO
93/11152 and the list of abbreviations therein) and HOOC-CH,-(R)Cgl-Aze-Pab-H (known
as melagatran; see International Patent Application WO 94/29336 and the list of

abbreviations therein).
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1.0 mM/mn 237 nm20 ~1 Waters Symmetry C8, 150 x 3.9 mm Waters Synmmetry
C8, 22 x 3.9 Mm 20 % (v/v) acetonitrile in phosphate buffer, pH 2.02;/\51:932(][]3
4.6 nmM octanesul phonic acid. Results in tables are presented as tota
degradation of nelagatran. This neans that all byproducts are included and
presented as area% of nelagatran. Exanple 1. ~s This exanple shows a
conparison of nel~gatran in HP(3CD-solution in prefilled syringes ( 1.0 m)
havi ng rubber plungers contai ning brongbutyl and chl orobutyl, respectively.
The syringes were stored at 4, 25 and 50 C for up to 6 nonths. Zo The

mel agat xan solution was in direct contact with the different rubber

mat eri al s. MANUFATURI NG OF SAMPLES Mel agatran, 2.5 nglm, in HP~CD water
solution (40 %ww, pHabout 5 is Batch HF 839-z601 Mel agatran 442.1 ng
HP~3CD 80.0 g HCl, 1 Mgs 30 NaOH, 1 Mgs 2 6 FEB 2003 s s water for

i nj ect i drhe pref2dddowimeieculer whigh( peptige-tbysetl. thrdbsbid inhjbitde tapakepain glas

di ssolved in water in ?il separ at e beaker gnd adjusted to pH s.06. HP-3CD
powder WAALS OF REANSHS dhHSE ?ﬁt%do §emﬂwwwgalﬁé1g iRQgaiam.dChvcinee Nehi2nZr [Bol ut i on
was m xed_ with I.C.ShLIT Of i ta C | et

G ssol vad il e TRERhLEDIp b Dbl S D ARGRU B £ oM P -
filtrat Adtiyin, RRR225IM) Sheldch@ar iGheine, n, 10 mg/m, in HP~3CD
vvatersasﬁﬁﬁet(t)%"?4gz (gv‘\?&a/f pHgab%Ith( g@~o ]Pnggg a[?ch HF 839- 2602

Mel agat riaminotimimoytdPhd)pibeay]-mudth ] arindlyg Neo@y] - 11aetidinpl] e-cyfctaheiytiZect i ont o 200

g final weight (densi 1.145 g/m) Mel agatran was dissolved in water in a
separ at é’xﬁéfgk&r [gﬁﬁﬁb‘gﬁed to pH 4.88. HPJ~CD powder was mixed with this

solutio AN, L er i N _Wh ] Xe it a magnetic
stirrer %ﬁ}ﬂﬁ)l%ﬁh?%‘é (gl ths}'teénc[gr %y’%%{]?t éﬁ& gflk %@@f%é’%’é’%ﬁ%%@ finally
adj ust e%h@ﬁylﬁn@thyﬁ&ﬂiﬁoﬂ&n@@hwjJO&heﬁﬂﬁylf]iZI-&zfoaih?g-,\@iﬁ(yhe.ﬁer(,) ég-gR’F?S")]Sft erile
filter. FILLING OF SYRINGES (1.0 m) zs Sanple Al (HF 839-2613) 10 ngln
0.5 ml of HF 839-2602 was filled in 1 m HYPAK syringes from Becton

D ckinson with a black plunger material (PH 701/SO from The West Conpany)
cont ai ni ng chl orobutyl rubber. 2 6 FEB 2003 6 Sanple Bl (HF 839-2614)

10 ngl Myy one embodiment of the invention the thrombin inhibitor (preferably melagatran)
solutions for parentheral injection is a water solution and are kept in primary packages such
as vials, bottles, cartridges or prefilled syringes having a rubber stopper or plunger

15 containing bromobutyl.

In another embodiment of the invention; the thrombin inhibitor for parentheral injection is
in a water solution with an addition of hydroxy-propyl-B-cyclodextrin (HPBCD). The
concentration of the thrombin inhibitor is in the range 0.001-100 mg/ml, preferably 2.5-20

20 ﬁlg/ml.

Working Example

Analytical technique

25

Liquid Chromatography (LC), for all analysis

The following equipment and parameters were used at the analysis of melagatran in
solution.
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0.5 m of HF 839-2602 was filled in 1 m HYPAK syringes firom Becton

D ckinson wwth a gre~r plunger material (PH 4416/50 from The West CCZSTE’FEU)Z[][B
cont ai ni ng bronobutyl rubber, s Sanple Cl1 (HF 839-2615) 2.5 ng/m 0.5 m of
HF 839-2601 was filled in 1 m HYPAK syringes from Becton Di ckinson with ,
a grey plunger material (PH 4416/50 from The West Conpany) contai ni ng
bromobutyl rubber. ~o Sanple D1 (HF 839-2616) 10 nglm 0.5 m of HF
839-2602 was filled in | m HYPAK syringes from Becton Dickinson with a

bl ack plunger material (PH 701/50 from#The West Conpany) contai ni ng

chl orobutyl rubber. is RESULTS OF STABILITY STUDI ES Sanple Al (HF 839-2613)
10 m~/m - Chlorobutyl rubber . Storage tine (nonths)pHTenperature (C)Tot al
degr adat ianUgar ea % of maéggfat.r an) 05. 2-1. 215. 241. 0l 5. 3507. 435. 141. 235.

| 254. 535 B08Wi%C 965. 141. 264THSHE 77 2 6 F E B 2003 7 Sanple Bl (HF

839- 2614k 10-1804p1 - Broggehiyyl rubber Storage rime (nmonths)pHTenperature
(O Total degradation (area % of nel agatran)05.2-1.11S. 241. 015. 2506. 4

~35. 141. I3fectidbroMdle. 25(202:186S. 141. 165. 12S3. 1 Sanple Cl (HF 839-261y 2.5
mgl M - Bronobutyl rubber Storage tinme (nonths)pHTenperature (C) Tot al

degr adat iAomalytigabeolymaf nWetgrsalymamens C8, B0x1FImm . 115. 3S

07235 343, 33%,73%% °95 %50, R05:7 0k B3 7957
Mobile phase 20 % (v/v) acetonitrile in phosphate buffer, pH 2.0 with 4.6 mM

octanesulphonic acid.
EVALUATION

Results in tables are presented as total degradation of melagatran. This means that all by-

products are included and presented as area% of melagatran.

Example 1.

This example shows a comparison of melagatran in HPBCD-solution in prefilled syringes
(1.0 ml) having rubber plungers containing bromobuty! and chlorobutyl, respectively. The
syringes were stored at 4, 25 and 50 °C for up to 6 months.

20 The melagatran solution was in direct contact with the different rubber materials.

MANUFATURING OF SAMPLES

Melagatran, 2.5 mg/ml, in HPSCD water solution (40 % w/w), pH about 5
25 Batch HF 839-2601

Melagatran 442.1 mg
HPBRCD 80.0g
HCL1M gs

30 NaOH,1M gs



26FEB2003 .8 Sanple D1 (HF 839-2616) 10 ng/m - Chl orobutyl rubber Storage
ti me .(nont hs) pHTenperature (C) Total degradation (area % of 2 6 FEB 2003
nel agatran) 05. 3- 1. 215. 441. 215. 3508. 635. 341. 2t 35. 3253. 135. 25017. 465. 241. 46
~5.2259. 9 Concl usi on Rubber plungers containing chlorobutyl result in a
nore pronounced degradati on conpared to rubber plungers containing
bromobutyl. This is true for high concentrations as well as | ow
concentrations of nelagatran in aqueo sol utions. The nobst pronounced

di fference was seen between plun;ers of chiorobutyl rubber and i a
bronobutyl rubber when the dose of nelagatran in aqueous sol ution was as
low as 2.5 ng/m. Exanple 2 is This exanple is a conparison of nelagatran
in a wat f HP~i CD an i i on of NadC
Bot h solﬁ%Fgﬁgnggnfﬁ di rect conﬁgg?bgﬁ?%rgﬁéggyg%¥ﬁ%§£$€°%%%taining

br onobut yl . 2 6 FEB 2003 9 3 plungers of the quality FM 257 (from Hel voet

Pharma N.V.) were placed in each 3 rnl glass vial together with 1 nil
sol ut i onMﬂabn@maya% digsplyedhiq watern in 2 sepsrase beakemand Wtwo\/ﬂﬂ 806sBPAE€DoN,

respectively). Ref.er t hat n.in NaCl water, solution
bnd - R PR B TR gty i Ve e PR BT VAR ERRS - The
ref er encgif aSRIBALAS stltRdrQuntil 8f3lsBbktire kS édgﬁ 5@/ The
vial s Werle gtored a’tc' 55 C1 for sup toeS rr%nt SCWC%LI?T%Z‘F tgﬁpﬁé stu of
Exanpl e ddjhhied toait02) ahé theesiutiml wisifiltatekpith ad.23 ungesrle Gltkace and t he
gquantity of nelagatran solution is 16 times higher. ~o MANUFATUR~VG OF
SAMPLES Mel agatran, 7.5 ng/m, in HP~i CD water solution (40 %ww, pH
about 5. Batch HF 839-2b79 is Melagatran HP(3CD HCl, 1 M NaCH, 1 M water
for injection zo 928.8 ng 55.0 g gs gs 137.4 g (density 1.145 g/n)

Mel agat R4 @kahleG%/mnﬁmw@plw:ﬁ@uomtmt(ao BRAwAdpHSiRdt 50 pH 4. 96. The
final solution was uted with water to final wei gh and sterile filtrated

wi t h10. 4BatghHF B82-8602 zs Mel agatran, 7.5 nglm, in NaCl water solution, pH
about 5. Batch HF 839-2680 Meiagatran 1315. 5¢g NaCl 1.441 g 30 HCl, 1 Mgs

Melagatran 1.77 mg
HPBCD 80.0g
HCL 1M qs
15 NaOH, 1M gs .
water for injection to 200 g final weight (density 1.145 g/ml)

Melagatran was dissolved in water in a separate beaker and adjusted to pH 4.88. HPBCD
powder was mixed with this solution together with water. The final solution was mixed
0 witha magnetic stirrer until the substance was completely dissolved and pH was finally

adjusted to 5.0, and the solution was filtrated with a 0.22 pm sterile filter.
FILLING OF SYRINGES (1.0 ml)

2s  Sample Al (HF 839-2613) 10 mg/ml
0.5 ml of HF 839-2602 was filled in 1 ml HYPAK® syringes from Becton Dickinson with
a black plunger material (PH 701/50 from The West Company) containing chlorobuty!

rubber.



F E B 2003 to NaOH, 1 Mgs water for injection to 170 (density 1.0

| m)..Mel agatran and NaCl were dissolved in water and adjusted to pH B66&B 2003
he final solution s was diluted with water to final weight and sterile
iltrated with 0.22 pmf Iter. FILLING OF VIALS Sanple A2 (HF 839-2682) 7.S
my/m in NaCl io 1.0 ml of HF 839-2680 was filled in 3 m vials together
with 3 black unsiliconized plungers (FM 257 from Hel voet Pharma N. V.)

cont ai ni ng bronobutyl rubber. Sanple B2 (HF 839-2683) 7.5 ng/m in NaCl 1.0
m of HF 839-2680 was filled in 3 m Vials together with 3 bl ack

siliconized plungers fs (FM 257 from Hel voet Pharma N.V.) containing
bromobut yl rubber. Sanple C2 (HF 839-2684) 7.5 nglm in NaCl 1.0 mM of HF

839- 268 together with 3 grey siliconized plungers
(FM 2579?*}?% lﬁeh{k/ggtg’ zﬂrﬁaow .) containing bronobutyl rubber. 20 Sanple

D2 (HF 83%Mi28%8) 83b- 560m¢va§ filled NG| HYP AT ® @brilrfes8Rtn Be&Bn Wikkiddohhagh i n 3 m
vials (Reference). Sanple E2 (HF 839-2689) 7.5 ng/m in HP(iCD ~s 1.0 m of
HF 839- 269 plunger mategdl (BH 34 19/5¢ fratnsTheoWesteompinty) centhinigkbromebutiylconi zed

pl ungers gFM 257 from Hel voet Pharma N.V.) contai ning bronmobutyl rubber.
Sampl e pp ¥'HF 839-2690) 7.5 nglm in HPpCD | .0 m of HF 839-2679 was
fllled in 3 mM vials together with 3 bl ack S|I|con| zed plungers 30 (FM 257
from Hel voet Pharma N.V. ) containing bromobutyl rubber. 2 6 FEB 2003

Sanpl e SwmplefCBEOF 368-2515) Ksmgg/ml in HP~i CD 1.0 mi of HF 839-2679 was
filled in 3 nml_vials together with 3 grey, siliconized plungers (FM 257 fiom
Hel voet 0.Pimd o BN 39-360d ovasafi Bedhig lbmbe’gwdé’I" symiagss fromsBeqiore DikinspFwBa- 2695)

(e o chesy P e ek ey 1 B s Mgt Companyf Sontining Brontofi

rubber.

2 6
gm
5
f

Sample D1 (HF 839-2616) 10 mg/ml

0.5 m! of HF 839-2602 was filled in | ml HYPAK® syringes from Becton Dickinson with
a black plunger material (PH 701/50 from The West Company) containing chlorobutyl
rubber.

15

RESULTS OF STABILITY STUDIES

Sample A1 (HF 839-2613) 10 mg/ml - Chlorobutyl rubber

Storage time pH Temperature Total degradation
(months) °O) (area % of melagatran)
0 5.2 - 1.2
1 52 4 1.0
1 5.3 50 7.4
3 5.1 4 1.2
3 5.1 25 4.5
3 52 50 14.9
6 5.1 4 1.2
6 5.1 25 3.7




~0 Sanple.A2 (HF 839-2682) 7.5 nmg/m

ti me.(nmonths) pH- Tenperature (C) Tot al

Br onobut yi

in NaCl -

Br onobut yl
degradation (area % of

mel agat r an) 15. 9504. 236. 0509. 3 Sanple B2 (HF 839-2683) 7.5 nmg/ m
rubber Storage tinme {nonths)pHTenperature (C) Tot al

r ubber

in NaCl
degradati on

(area % of nel agatran) 15. 8504. 036.0SC8.? is Sanple C2 (HF 839-2684) 7.5

nmglmM in NaCl - Bronobutyl rubber Storage tine (nonths)pHTenperature
(C) Total degradation (area % of nel_agatran)15.8503. 735. 8507.9 26 FEB
2003 WO 00112043 12 Sanple D2 (HF 8739-2688) 7.5 nmglmM in NaCl - Reference

Storage tinme (nonths)pHTenperature (C) Tot al

degradation (area % of
nmel agat r an) 15. 241. 435. 341. 415. 4503. 435. 6506. 8 Sanpl e E2 (HF 839-2689) 7.5

mg/ M in HPJ3CD - Bronobutyl rubber Storage tune (nonths)pHTenperature
(C) Total degradation (area % nel agatran) 15. 5505. 535. 65011. 3 Sanple F2 (HF
839- 2690) 1678 P(1B/83b-1614) U BGknt - B¥oaietusyMubbepber Storage tine
(non HrenperatureT(Er Tota—degradat T o
Storage time pH Temperature Total degradation
(months) (°C) (area % of melagatrar;)
0 52 - 1.1
1 52 4 1.0
1 5.2 50 6.4+
3 5.1 4 1.2
3 5.1 25 24
3 52 50 12.8
6 5.1 4 1.1
6 5.1 25 3.1
Sample C1 (HF 839-2615) 2.5 mg/ml - Bromobutyl rubber
Storage time pH Temperature Total degradation
(months) °C) (area % of melagatran)
0 53 - 1.2
1 5.4 4 1.1
1 5.3 50 7.2
3 5.3 4 1.3
3 53 25 3.9
3 5.2 50 14.2
6 5.2 4 1.2
6 52 25 5.7

St or age
7§ LEB 2003




(area % of 'nmel agatran) 15. 4505.435.5S01 | .3 Sanple & (HF 839-2691) 7.5

ngl M 'in HP(3CD - Bronobutyl rubber Storage tinme (nont hs)pl—rrerrperaturZBFFElgzgga
(C) Total degradation (area % of nel agatran)15. 4505. 435. 550 .10.3 2

B 2003 I3 Sanple H2 (HF 839-269S) 7.5 ng/m in HPpCD - Reference Storage
time (nonths)pHTenperature (C)Total degradation . (area % of

nmel agat ran) 15. 241. 53S. 341. 71 S. 3. 50S. 73S. 4SO ~10. 7 Concl usi on Mel agatran in
a water solution of NaCl exhibits a sonewhat | ower degradation conpared to
mel agatran in a water solution of HP@ECD. This is true both for solutions
in contact with plunger material (FM zZ57 bronobutyl) 8% conpared to 11%,
and solutions in absence of plunger material (reference) 7% conpared to i
1 %. ~a *; is total degradation in area% of nelagatran Exanple 3. is This
exanpl SampteB1 GHFBRMRL656)1 Oahg/hlf-f@lendbudyhribbet st opper and pl unger

mat er fAars_contar ni ng el ner obr onobut yI T gbber_or _cnroroburyr _rupber 11w
cont a¢t wiStbrage timieagat rlan sol utpkbn (NaCl | pH Bmpekhimgat r an Fotalidégradatiers
filleg in glass yials (3 m) together with stoppgrs and pluyngers of
diffelent DBARIS) S diflferent rubber nmtérials \Xpé)e used [ KEHes ofimglagatran)
Therejwere 3 ¢ fferent lbromobutyid and 2 different chlorobytyl rubf;rs. As
refer —26—NaC—wat-er—set-ut~or—eof—repgat+an—was—stored—w .
contagct with gtopper or| pl ungers gateri al 26FER2003 14 s io 1.2

1 5.3 50 8.6

3 5.3 4 1.2:

3 5.3 25 3.1

3 5.2 50 17.4

6 5.2 4 1.4

6 5.2 25 9.9

Conclusion

5 Rubber plungers containing chlorobutyl result in 2 more pronounced degradation compared
to rubber plungers containing bromobutyl. This is true for high concentrations as well as

low concentrations of melagatran in aqueous solutions.

The most pronounced difference was seen between plungers of chiorobuty! rubber and
10 bromobutyl rubber when the dose of melagatran in aqueous solution was as low as 2.5

mg/ml.

Example 2.

15 This example is a comparison of melagatran in a water solution of HPBCD and melagatran

in a water solution of NaCl. Both solutions are in direct contact with rubber plungers

containing bromobutyl.



15 The ratio between exposed plunger or stopper surface and nelagatran in
wat er solution is higher than in Exanple 1. A cal cul ati on has been na?gﬁg%zwa
exposed area of each tested plunger or stopper material. In the study

area ratio is 10-15 tinmes higher conpared to the area represented in
Exanple 1. The vials were studied up to 19 days at a tenperature of 50C
MANUFACTURI NG OF SAI VI ~' LES Melagatran, 5 ng/m, in isotonic NaCl sol ution,
pH about S. Batch HF 839-2719 Mel agatr% 10.0 ng NaCl 17.6 g HJ) 1 Mqgs
NaOH, 1 Mgs water for injection To 20 g final weight (density 1.0 g/ml)
Mel agatran and NaCl were dissolved in water and pH adjusted to 4.95 The
solution was diluted to final weight with water. 20 FTLLING OF VIALS is The
total cont | Rl [ S
enhanced 1 e o B et PR R e el b b0

pi eces ofglask aial ségetpe withal erlisalutionbOmekhghtran @aCl ater Selfbe afBHPBOB St opper
material was divided into eight equal parts, and two parts in each vial
(total owatgrgplutinnotaspectivgly) Referenemsaanl¢se thabistraglegatnan imNaClisatet solygion 2- 3

I in. ial, For.. l.e E3, th I t i h vial.
' samp! aad i PH B eier sl RE BRvine i povebt i P HEG T b TR 508 rmog
d ’ f I j i 1
i yEi nSaap eSO RT PREAthe SV B0% L SRS BB M AT " 3
(HF 839- Zotapy to3 mohths. in NaCl 1.S ml of HF 839-2719 was filled in a 3 ni

vial together with two 118 parts of a 10 ml vial stopper (FM S4 from
Hel voet Pharnma N.V.) containing chlorobutyl rubber. Sanple B3 (HF 839-2728)

5 my/m | Cl,d. f 839-271 il in 3 nm . vial t th ith
S 0o AR ke Hhof be SRR SR PURR LAl R B W e R
rubber . bAd BagUaR GRS mA0RMbn % 1@fifks highdaCl 1.S m of HF 839- 2719
was filled in m vial together wwth 2 black plungers (PH 701/ SO from The

West 1€onpany) cont ai ni ng chl orobutyl rubber. Sanple D3 {HF 839-2730) 5
mglm in ~S f, HE -2719 was filled in 3 m vial together
with 2 gm&mg\ﬁﬁﬁf&%ﬁg om The West Conpany) contai ni ng bronobut vyl
rubber. mgp -2 ' III,\lg,{{jol 839- 2719 was
filled in %ftrgﬁ’a#y&o%@hlérﬁwgﬁ %ﬁ%’kﬂﬁ ngé?'évﬁx%’—'mgfu?:g'rom zo Hcl voet
Phar nra NBYtdh H#839-2679g br onobutyl rubber. Sanple F3 (HF 839-2732) S ng/n
in NaCl 1.S m of HF 839-2719 was filled in 3 m vial (Reference).

15 Melagatran 928.8 mg
HPBCD 55.0g
HCL 1M qs
NaOH, 1 M qs
‘water for injection 137.4 g (density 1.145 g/ml)

20
Melagatran and HPBCD were dissolved in water and adjusted to pH 4.96. The final
solution was diluted with water to final weight and sterile filtrated with 0.45 um filter.

25 Melagatran, 7.5 mg/ml, in NaCl water solution, pH about 5.

Batch HF 839-2680

Melagatran 1315.5¢
NaCl 1441 g
1 HCLIM qgs



2 6 FEB 2003 16 RESULTS OF STABILITY STUDIES Sanpl e A3 (HF 839-2727) 5

ng/ M -in NaCt - Chl orobutyl rubber Storage tine (days)pHTenperature FEB 2003
(©) Total degradation (area % of nel agatran)11~5.0508. 019~5.05011. S SaZ‘rgI g

B3 (HF 839-2728) 5 nmg/m in NaCl - Bronobutyl rubber Storage tine

(days) pHTenperature (C) Total degradation (area % of

nmel agatran) 11--5. 0500. 919~5. 0501. 4 Sanple C3 (HF 839-2729) 5 ng/m in NaCl

- Chl orobuiyl rubber Storage time (days)pHTenperature (C) Total degradation
(area % of nel agatran)11~5. 0501. 519~5. 2.4 Sanple D3 (HF 839-2730) 5

nmg/m in NaCl - Bronobutyl rubber Storage tine (days)pHTenperature (C) Tot al
degradation (area % of nel agatran)11~5.0501. 319~5. 0501. 6 2 6 FEB Z003 17

Sanpl e E&%iﬁ-???ﬂ) 5 mg/mmM in YaCl - Bronobutyl rubber Storage tine
(days) p re (C) Total degr aHati on (area % of _
mel agat r gpdtddrop if)e@ibn219~~. 0501. 4 ‘ngk“%"ﬁg (6%8$9-2732) 5 nglnl in hlad
- Reference Storage tine (days)pHTenperature
Melagatran and NaCl were dissolved in water and adjusted to pH 5.03. The final solution
5 was diluted with water to final weight and sterile filtrated with 0.22 um filter.

FILLING OF VIALS

Sample A2 (HF 839-2682) 7.5 mg/ml in NaCl
1o 1.0 ml of HF 839-2680 was filled in 3 m! vials together with 3 black unsiliconized plungers
(FM 257 from Helvoet Pharma N.V.) containing bromobuty] rubber.

Sample B2 (HF 839-2683) 7.5 mg/ml in NaCl
1.0 ml of HF 839-2680 was filled in 3 ml vials together with 3 black siliconized plungers
15 (FM 257 from Helvoet Pharma N.V.) containing bromobutyl rubber.

Sample C2 (HF 839-2684) 7.5 mg/ml in NaCl
1.0 ml of HF 839-2680 was filled in 3 ml vials together with 3 grey siliconized plungers
.(FM 257 from Helvoet Pharma N.V.) containing bromobutyl rubber.
20 ‘
Sample D2 (HF 839-2688) 7.5 mg/mi in NaCl
1.0 m] of HF 839-2680 was filled in 3 ml vials (Reference).

Sample E2 (HF 839-2689) 7.5 mg/ml in HPSCD
25 1.0 ml of HF 839-2679 was filled in 3 ml vials together with 3 black unsiliconized plungers
(FM 257 from Helvoet Pharma N.V.) containing bromobutyl rubber.

Sample ¥2 (HF 839-2690) 7.5 mg/ml in HPRCD
1.0 ml of HF 839-2679 was filled in 3 ml! vials together with 3 black siliconized plungers
30 (FM 257 from Helvoet Pharma N.V.) containing bromobuty! rubber.



(C) Total degradation (area % of nelagatran)l I--5.0500.619~5.0501.0 s

Concl usion Al three bronmobutyl rubber materials denonstrate | ower 2 6 FEB.2003
nmel agat ran degradati on conpared to the two chl orobutyi rubber material™s. =o
Summary conclusion It is shown in Exanple 1 that, for water solutions
contai ning nel agatran stored in HYPAK syringes (from Becton D ckinson))

i nproved stability is denonstrated using ~s plungers containing bronobutyl
rubber conpared to the correspondingpplungers cont ai ni ng chl orobut yl

rubber. It is showmn in Exanple 2 that, for water solutions of nelagatran
stored in glass vials, inproved stability is denponstrated using a NaCl

wat er sol ution conpared to a HP(3CD zo water solution. This is true for

nmel agatran in solution with and wi thout contact of plungers containing

br omobut yl rubber. 2 6 FEB 2003 18 It is shown in Exanple 3 that for

mel aga$amplei @2 GINBCP-2681 p7.530¢/uil iiw HPPIOIPr oved stability is denonstrated
usi ng rubber _materials containing bronobutyl conpared to rubber nmaterials

cont ai hPmy of FiTo83$he {A was filleding ! galg togstier with @ gxewailiconizedplumgery package

cont ai i agyeous, 50l ut i for parenteral adpinistration s conprising a
| ow mmg§gﬁoﬁ@‘§ﬁ?et£}?ﬂ“ﬁwﬁ§é’8t %?%?FBW%FW&“%F& or a salt thereof)
having a pHin the range 3 to 8, the primary package being sealed with a
rubber stopper or plunger containing bronobutyl rubber. ~o0o 2. A primary
pack agszmpled 2 (HB 889-26D8) 75 me/wihét HPRCDhe primary package is a vial. A

pri mar%/ package according_to claim21, wherein the prinmary package is a

bot t | el.0 ml oAHE; §39a¢6/ 9 uesalicd 1Sk Haln(Refereasedi m 1, wherein the primary
package is a cartridge.

RESULTS OF STABILITY STUDIES

Sample A2 (HF 839-2682) 7.5 mg/ml in NaCl - Bromobutyl rubber

Storage time pH Temperature Total degradation
(months) (°C) (area % of melagatran)
1 5.9 50 42
3 6.0 50 9.3

Sample B2 (HF 839-2683) 7.5 mg/ml in NaCl - Bromobutyl rubber

- Storage time pH Temperature Total degradation
(months) (°C) (area % of melagatran)
1 5.8 50 4.0
3 6.0 50 8.7
15
Sample C2 (HF 839-2684) 7.5 mg/ml in NaCl - Bromobutyl rubber
Storage time pH Temperature Total degradation
(months) (°C) (area % of melagatran)
1 5.8 50 3.7
3 5.8 50 7.9




is 5 A primry package according to claim1, wherein the prinmary package

is a prefilled syringe.
precedi ng clains, wherein the solution is a NaCl

20 7. A primar

6. A primary package according to any of theZGFEB 2003
sol ution.

y

package according to any of the preceding clains, wherein the solution also

conpr

i ses h%m

ropyl -~i-cycl odextrin.

any of the prece |ng clains, wherein the concentration zs of the thronbin
inhibitor in the solution is in the range 0.001-100 ng/ m ,

2.5-20 ng/ m .
clainms, wherein the pH of the solution is in the range 3-8. 30

preferably

9. A primary package ggcording to any of the precedi ng
20 10. A

primary package according to claim9, wherein the pH of the solution is
about S. 11. A primary package according to any of the preceding clains,

wherein the thronbin inhi bitor i s nel agatran.
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4416/15Q. 16. ‘A prinnary packag ccording to any Bf claink 1-13

bromgbutyl rupber matdrial consists of,|or corr ond toj the ity FM
257@] e ylbﬂuf‘f a—tHBer stcpgei —ptRger cen?ép } : : {; A
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| 1 ed syringe,

containing a | ow
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¥ 839-2691) 7.8 mg/ml in HPBCD - Bromgbutyl rybbey
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(months) (°C) (area % of melagatran)
1 5.4 50 5.4
3 5.5 50 10.3

a]



?1?4?E?H? AAAAAYBBB! CVCCCD7DDDDI E{ vgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca! 2 0
FF/ F6FAFOFFFs GGGGHHKHMH HHHH! |11 >J@KJJJ| wr mhc” Yl gb] X] ] ] ca] ca] ca] ca] EO]EFE%
a] ca] ca] ca] cal] ca] caU] ca] caU] ca] caU] ca] ca] ca] ca] ca] cMa] ca] c”fa] ca] ca]ca]ca]c
ajJ cal ca
JJJIS5KKKKNLLMEM VD VB MVIVNNNNO NN OHOKOOOEPPQQROk QY val gal\ W ] ca] caU] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal.ga] ca] ca] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca
] c”Ma] ca! QQNRURRRRR( S} SSSTUs UUVNVVV9 &KQY vgl ga\ W] ca] cal] ca] ca] ca] ca] ca
] ca] ca]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]lcalca]calc
al]ca &LkfH*&10%& ()- F'109%& ()- &@O%& () -
&$109%& () - %B810%& () - &3(109& ()-10%& ()- klu*iK-1"*G 10%&' () -
109%&' () - FY&! 109&' ()-#G'10%&' ()-'y 10%& ()-, !'109%& ()-!109& ()-Ry2iK-18
130/;{&593111314 Hﬁ'dﬂ%‘ég(-i& $1DMb/h) m HPBEYYEReTerbde

9 ~ = = =y -9t
S1094)] & (Sroft it & ()-1010101&10%& ()- e K-Terpbfftitth & () 39W5ta0044+Rakor y4$1
0% & ()- "109%| & ()-910%4 & ()-s!10%| & ()-10%4] & ()-r° :
Zr i K{ K910%emaeutis)- 810%4| & ()- 96" 10%4 & [)-14"16 | &L) 2 (arenih| of mejagatran)

18! 1004 & () - 0% & () - ruvushf 9109 & () 10%¢g () - 10 & ()~ "I0%Z
' QAOYE () - 1dA| 104] 104] =1004] étl;{) 8cdEh) 910%d| &*E( T 10%11&' O-& "13%%)&' O, #
0 | 0
.]._80/&& ();st3 OAB&/S) M_.dehl 0’5[‘3044{J£11‘\ ! 4 ! -(1}7
1310M08& ()- 410%& ()1* "10%8&4) - rbCI1pos|fs108 ()-", 10%& ()- 540b 10b
10bYF - SO T
7BEW dEbCO10%4| 109& () - S10%&' 6} S| 109 () - SSYII0UR () - S|3109& ()0.7109%& ()
dEbCOTOYATS39% TO0V& () - M FI0V& () - T TO00& ()~
s! 109%&' ()-10%&' ()-S10% & ()- SO }~SH=910 10 10
10Y, 810% 1Y, 8109 ()-:!Y210% ()-'y/ 10% ()-Y, 10% ()-7| dESH=910 10&
@ow&-"‘\-&s—gﬁowm ()-:9S10%0& () -
5

1
ed

Melagatran in a water solution of NaCl exhibits a somewhat lower degradation compared
to melagatran in a water solution of HPBCD. This is true both for solutions in contact with
plunger material (FM 257 bromobutyl) 8%* compared to 11%*, and solutions in absence
of plunger material (reference) 7%* compared to 11%*.

10

*: is total degradation in area% of melagatran

Example 3.

15 This example shows a comparison of different kinds of stopper and plunger materials
containing either bromobutyl rubber or chlorobutyl rubber in contact with a melagatran
solution (NaCl, pH 5). Melagatran solution was filled in glass vials (3 ml) together with
stoppers and plungers of different brands. 5 different rubber materials were used in the
study. There were 3 different bromobutyl and 2 different chlorobuty! rubbers. As reference,

20 NaCl water solution of melagatran was stored without any contact with stopper or plunger

material.
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Sample A3 (HF 839-2727) 5 mg/ml in NaCl
1.5 ml of HF 839-2719 was filled in a 3 ml vial together with two 1/8 parts of a 10 ml vial

stopper (FM 50 from Helvoet Pharma N.V.) containing chlorobutyi rubber.

Sample B3 (HF 839-2728) 5 mg/ml in NaCl
1.5 ml of HF 839-2719 was filled in 3 ml vial together with 2 grey plungers (PH 4023/50

from The West Company) containing bromobutyl rubber.

Sample C3 (HF 839-2729) 5 mg/ml in NaCl
1.5 ml of HF 839-2719 was filled in 3 ml vial together with 2 black plungers (PH 701/50

from The West Company) containing chlorobutyl rubber.

Sample D3 (HF 839-2730) 5 mg/ml in NaCl
1.5 ml of HF 839-2719 was filled in 3 ml vial together with 2 grey plungers (W 4416/50

from The West Company) containing bromobutyl rubber.

Sample E3 (HF 839-2731) 5 mg/ml in NaCl
1.5.ml of HF 839-2719 was filled in 3 ml vial together with 3 black plungers (FM 257 from

Helvoet Pharma N.V.) containing bromobuty! rubber.

Sample F3 (HF 839-2732) 5 mg/ml in NaCl
1.5 ml of HF 839-2719 was filled in 3 ml vial (Reference).

L8t s



2) & ()- &10%2) & ()-$$$$SSS{ _2yX7 # &10%2) & ()- &l0%2) & ()-#3R& &10%

2) & .()- &10%2) & ()- &10%2) & ()- $$$$$$$_2yX7

# &10% 2) & ()- &1G9
02 & L) S pds

& ()- &10%2) & ()-#3R& &10% 2) & ()- &10% 2) & ()- $$$$$$$._2yX7 #

RESULTS OF STABILITY STUDIES

16

Sample A3 (HF 839-2727) 5 mg/ml in NaCl - Chlorobutyl rubber

Storage time pH Temperature Total degradation
(days) (°C) (area % of melagatran)
11 ~5.0 50 8.0
19 ~5.0 50 11.8

s Sample B3 (HF 839-2728) 5 mg/ml in NaCl - Bromobutyl rubber

Storage time pH Temperature Total degradation
(days) (°C) (area % of melagatran)
11 ~5.0 50 0.9
19 ~5.0 50 1.4
Sample C3 (HF 839-2729) 5 mg/ml in NaCl - Chlorobutyl rubber
Storage time pH Temperature Total degradation
(days) °C) (area % of melagatran)
11 ~5.0 50 1.5
19 ~5.0 50 2.4
Sample D3 (HF 839-2730) 5 mg/ml in NaCl - Bromobutyl rubber
Storage time pH Temperature Total degradation
(days) °C) (area % of melagatran)
11 ~5.0 50 1.3
19 ~5.0 50 1.6
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Sample E3 (HF 839-2731) § mg/ml in NaCl - Bromobutyl rubber

Storage time pH Temperature Tota] degradation
(days) °C) (area % of melagatran)
11 ~5.0 50 1.2
19 ~5.0 50 1.4
Sample F3 (HF 839-2732) 5 mg/ml in NaCl - Reference
Storage time pH Temperature Total degradation
(days) (°C) (area % of melagatran)
11 ~5.0 50 0.6
19 ~5.0 50 1.0
Conclusion

All three bromobutyl rubber materials demonstrate: lower melagatran degradation

compared to the two chlorobutyl rubber materials.

Summary conclusion

It is shown in Example 1 that, for water solutions containing melagatran stored in

HYPAK® syringes (from Becton Dickinson), improved stability is demonstrated using

plungers containing bromobutyl rubber compared to the corresponding plungers containing

chlorobutyl rubber.

It is shown in Example 2 that, for water solutions of melagatran stored in glass vials,

improved stability is demonstrated using a NaCl water solution compared to a HPRCD

water solution. This is true for melagatran in solution with and without contact of plungers

containing bromobuty! rubber.
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15 5. A primary package according to claim 1, wherein the primary package is a prefilled
syringe.

6. A primary package according to any of the preceding claims, wherein the solution is a
Na(l solution.

20
7. A primary package according to any of the preceding claims, wherein the solution also

comprises hydroxy-propyl-f-cyclodextrin.

8. A primary package according to any of the preceding claims, wherein the concentration
25 of the thrombin inhibitor in the solution is in the range 0.001-100 mg/ml, preferably 2.5-20
mg/ml.

9. A primary package according to any of the preceding claims, wherein the pH of the
solution is in the range 3-8.
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