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Background and Prior Art

Blood coagulation is the key process involved in both haemostasis (i.e. the
prevention of blood loss from a damaged vessel) and thrombosis (i.e. the
formation of a blood clot in 2 blood vessel, sometimes leading to vessel

obstruction).

Coagulation is the result of a complex series of enzymatic reactions. One
of the ultimate steps in this series of reactions is the conversion of the

proenzyme prothrombin to the active enzyme thrombin.

Thrombin is known to play a central role in coagulation. It activates
platelets, leading to platelet aggregation, converts fibrinogen into fibrin
monomers, which polymerise spontaneously into fibrin polymers, and
activates factor XIII, which in turn crosslinks the polymers to form
msoluble fibrin. Furthermore, thrombin activates factor V and factor VIII
leading to a “positive feedback™ generation of thrombin from

prothrombin.




Effective inhibitors of thronbin are thus known, and/or are expected Q@7 7003

be useful as anticoagul ants and therefore useful in the therapeutic

t r eat menwwoagorésdroonbosi s and rel ated di sorders.
| ow ol ecul ar wei ght inhibitors of thronmbin has been described by C aesson
in Blood Coagul. Fibrinol. (1994) 5, 411. Low nol ecul ar wei ght thronbin
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96/06849, WO 96/25426, WO 96/32110, WO 97/01338, WO 97/02284,
WO 97/15190, WO 97/30708, WO 97/40024, WO 97/46577, WO

98/06740, WO 97/49404, WO 97/11693, WO 97/24135, WO 97/47299,
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99/37668, WO 99/37611, WO 98/37075, WO 99/00371, WO 99/28297,
WO 99729670, WO 99/40072, WO 99/54313, WO 96/31504, WO
00/01704 and WO 00/08014; and European Patent Applications 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 6;12, 669 317, 601 459 and 623 596.

In particular, international patent application WO 94/29336 discloses a
group of compounds, including HOOC-CH,-(R)Cgl-Aze-Pab-H (in which
Cgl represents cyclohexylglycine, Aze represents S-azetidine-2-carboxylic
acid and Pab-H represents 4-aminomethyl-amidinobenzene), which is also
known as melagatran (see Example 1 of WO 94/29336). International
Patent Application WO 97/23499 discloses prodrugs of inter alia

melagatran.
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above- nenti oned docunents disclose or suggest the admnistration of M CT 2003
active t W@eksd4v0i nhi bitor in conjunction with a prodrug ofpcttR@bedghssonbi n
inhibitor, or indeed in conjunction with a prodrug of any thromnbin
inhibitor. 5 Deep venous thronbosis (DVT), and pul nonary enbolism (PE) are
maj or health problens, which may give riPse to serious outcones. In
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total hip repFIQacer’f‘ent, “t he ﬁlr%#denceméf DVT in the absence of
t hr ombopr gphyl axis may be as high as 45 to 57% Further, the incidence of
proxi mal DVT may be between 23 and 36% and that of fatal PE, 0.34 to 6%
In patients UPRRPr ¢riiong theambosik (EXVT e and qurimonain embelisins (RE)earef major
thronboproph)g?gﬁ]s, t he post.ogerative 20 incidence of DVT is between 40 and
84% of proxi BUablemsy YRiER MY EiKeI IB6Up SERQUSOUteames. Pl ipartitiateen 0. 2
and 0.7% In tient er goi eneral. surgery in the ahsence of
t hr onbopr oph3}zl%gxljin§g,;I E%ewegpi(‘)sggp t ir\fl‘%m?n'@i &é%c% VSFORUATG O 2 BRimODARY,
(Reference: @yBeiedsl®PEhd heart failure from recurrent embolism. DVT may result
10 in post-thrombotic venous insufficiency and ulcers in the affected part of
the body (e.g. leg). Both are common conditions, which have a great

impact on worldwide healthcare costs.

There is 2 considerable incidence of DVT and PE following orthopaedic

1s  surgery. For example, in patients undergoing total hip replacement, the
incidence of DVT in the absence of thromboprophylaxis may be as high as
45 to 57%. Further, the incidence of proximal DVT may be between 23
and 36%, and that of fatal PE, 0.34 t0 6%. In patients undergoing total
knee replacement in the absence of thromboprophylaxis, the postoperative

20 incidence of DVT is berween 40 and 84 %, of proximal DVT is berween 9
and 20%, and of fatal PE is between 0.2 and 0.7%. In patients
undergoing general surgery in the absence of thromboprophylaxis, the
postoperative incidence of DVT is about 25%. (Reference: Chest (1998)
114, 5318 to0 3608S.)

Low-dose, subcutaneous (s.c.) unfractionated heparin is the most widely
used current prophylactic treatment for venous thromboembolism resulting

from orthopaedic and general surgery. The incidence of DVT after total



114, 53 1S to 560S.) 25 Low dose, subcutaneous (s.c.) unfractionated
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i ncidence of DVT after total 2 0 OCT 2003 WO 00/ 64470 PCT/5E00/00756 4 hip
repl acenent has been shown to be reduced (see Chest reference above). The
use of | ow nol ecul ar wei ght heparin (LMA) in the prophylaxis of s DVT
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further the redﬂce i nci dence (when conpared to | ow dose unfractionated
heparin), withpgte)a conconitant increase in bleeding (see Chest reference
above). to However, prolonged treatnent with heparin has been shown to give
rise to an increased risk of osteoporosis. Heparins nay also give rise to
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10 However, prolonged treatment with heparins has been shown to give rise
to an increased risk of osteoporosis. Heparins may also give rise to
“heparin-induced thrombocytopenia™ (HIT), are dependent on the plasma
level of the endogenous thrombin inhibitor, antithrombin, and do not
inactivate clot-bound thrombin.

15
Oral anticoagulants, such as warfarin (a vitamin K antagonist), bas also
been shown to be effective in reducing DVT after major surgery (see
Chest reference above). However, due to the risk of bleeding, and the
need for frequent Iabloratory control, the use of this substance is generally

20 reserved for high risk patients, and/or for long term use. Vitamin K
antagomists also demonstrate a notable risk of interaction with other drugs
and cerain foods, and their use requires monitoring of the patient’s blood

coagulation status.

25  Antiplatelet agents, such as aspirin, have been shown to have limited

efficacy in preventing DVT (see Chest reference above).

Comparative clinical studies carried out during the course of total hip

replacement operations have shown that subcutaneous administratiorn of
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10 Disclosure of the Invention

We have found, surprisingly, that administration of a low molecular
weight thrombin inhibitor in conjunction with a prodrug of a (or a prodrug
of that) thrombin inhibitor gives rise to a notable anticoagulant effect.
15
According to a first aspect of the invention there is provided a kit of parts
comprising components:
(a)  a pharmaceutical formulation including a low molecular weight
thrombin inhibitor, or a pharmaceutically acceptable derivative
20 thereof, in admixture with a pharmaceutically acceptable adjuvant,
diluent or carrier; and
(b) 2 pharmaceurical formulation including a prodrug of a2 low
molecular weight thrombin inhibitor, or a pharmaceuticaily
acceptable derivative of that prodrug, in admixmre with a
25 pharmaceutically acceptable adjuvant, diluent or carrier,
which components (a) and (b) are each provided in a form that is suitable

for administration in conjunction with the other.




(b) a pharmaceutical formulation including a prodrug of a | ow nol ec:jl aﬁ 2003
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that proydgsdifs adm xture with a 25 pharmaceutical ly accei@gbtdogsisuvant .,
diluent or carrier, which conponents (a) and (b) are each provi c@ga?dr? a

formthat is suitable for admnistration in conjunction with the other.
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i nhi bi tor of conponent (a). According to a further aspect &f the invention,
.there is proviloedreleosizheeighs thfombida mbibitdd of odbmpendma (ay. defined herein.
whi ch net hod conprises bringing a conponent (a), as defined above, into
association with a conmponent (b), as defined above, thus rendering the two
conponents sujtabl.e for administration i.n conjunction with _each other. io
By bringing tH&C %6ﬁﬁcﬁé‘$€§ aspset oF, §d§|"§@'iléﬁ*r &Ff%l’s BEvided aapethpd

I ncl ude that c nts (.a) and (b be: . (i). provided as separate
formul ati ons P?%%ﬁdgpléﬁcpﬁpﬁ o%s %m&ﬁopﬁﬁﬁl‘, ‘%gcﬂm@?cﬁ (ﬁfént |y
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t herapy; or 1@?‘?5{‘3@ Sacﬁgggﬁggné#bréésgﬁ%ﬁ _toag%t _E'erlﬂ{g;%ssse%%?‘g e {gom&pgnents
of a "conbi naich@popek(b)f als defned dLVey NGiusOfenteriigearh rRoh 86 mipdnents
conmbi nation therapy. Thus, there is further provided a kit of parts
conpri si ng: 2Guitabje dorcadniinistrapioneint conjaictirm wWith) each athér.ned herei n,
together with (2) instructions to use that conponent in conjunction with
the other of the

10 By bringing the two components “into association with” each other, we
include that cornponents (a) and (b) may be:
(i) provided as separate formulations (i.e. independently of one another),
which are subsequently brought together for use in conjunction with each
other in combination therapy; or -

15 (i) packaged and presented tdgether as separate components of a
“combination pack” for use in conjunction with each other in combination

therapy.

Thus, there is further provided a kit of parts comprising:
20 (1) one of components (a) and (b) as defined herein; together with
(2) instructions to use that component in conjunction with the other of the

Iwg comnponents.

The kits of parts defined herein may comprise more than one formulation

25 including an appropriate quantity/dose of thrombin inhibitor, and/or more
than one formulation including an appropriate quantiry/dose of respective
~prodrug, 1 order to provide for repeat dosing. If more than one

formulation (comprising thrombin inhkibitor or prodrug) is present, such



two conponents. The kits of parts defined herein nmay conprise nore tfﬁ“ﬂﬁ??@
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quantity/ respective prodrug, in order to provide repea
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fornul ations fomnutidplensypte thesamey ovemsly bk &fifbfent in (&P oPthe d6sedsyse of
t hronbi n i nhi bitor/prodrug, chem cal conposition and/or physical form A

further aspectirombimishibiterpiodmugyr chdndieal eompodindn ehdtorestivsul fofma 5
condition in which inhibition of thrombin is required or desired, which
conprises adm nistration O. (a) a pharmaceutical formulation including a

dorivative  CAOMEIRT SREGGRT 1 IBVERSR PTBRKERA GHPOIOY ATODS 8
erivative thel i fEGrIEVGRUSR 2 TBKKeheo SiRhed 0ty e o
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i nhi bitor, oreomptisas ABARNsiraabh Ybf: accept abl e derivative of that prodrug, in
adm xture with a pharnmaceutically acceptabl e adjuvant, diluent or carrier,

is to a patida) suafpharmareition) formalisiapindiidingoa BV malccal# Weddht For
t he avoi dance of doubt, as used herein, the term"treatnent" includes
t her apeut i ¢ and/ oruemhiny knlgbiter.t veagmpharmagutiedly naceptabdal derivadeept abl e

derivatives" of thronmbjin inhibitors and prodrugs includes salts (e.g
phar maceuti cal | y Q]E@E‘B’%alﬁl J@B‘{T‘JE%W@ a pharmaceutically acceptable adjuvant,
10 diluent or carrier; in conjunction with
(b) a pharmaceurical formulation including a prodrug of a low
molecular weight thrombin inhibitor, or a pharmaceutically
acceptable derivative of that prodrug, in admixmre with a
pharmaceutically acceptable adjuvant, diluent or carrier, -
15 1o a patient suffering from, or susceptible to, such a condition.
For the avoidance of doubt, as used herein, the term “treament” includes

therapeutic and/or prophylactic treatment.

20  “Pbarmaceutically acceptable derivatives” of thrombin inhibitors and
prodrugs 1ncludes salts (e.g. pharmaceutically acceptable non-toxic
organic or inorganic acid addition salts) and solvates. It will be
appreciated that the term pharmaceutically acceptable derivatives of active
thrombin inhibitors includes those derivatives that have the same

25 biological function and/or activity as that thrombin inhibitor but, for the
purposes of this invention, does not include prodrugs of that thrombin
inhibitor.



organic or inorganic acid addition salts) and solvates. It wll be 2.0 QCT 7003
appreci ated that the term pharnmaceutically acceptabl e derivatives of acq lve
t hr ombi nwigddldaisfgor s 1 ncl udes those derivatives that have tber&eifoorSs

bi ol ogi cal function and/or activity as that thronmbin inhibitor but, for the
pur poses of this invention, does not include prodrugs of that thronbin
inhibitor. 2 0 0 0 T 2003 WD 00/ 64470 PCT8 SE00/ 00756 8 By "admi ni stration
In conjunctl QByVVl“taB'r'nihi&'ﬁraltm| iglecddjahcti®s PeithT v ewe f @eideathangespdtivel Si Ng
thrombin inhibitor and/or prodrug are adm nistered, sequentially,

separ at el y anfdronulations t aroenprssing otheombie  iobibitee ofnd/oratpredrugof atehe

rel evant condition, which condition may be 5 acute or chronic. Preferably,
the term i ncl adménisiesed + sequemiatlyr nsgparachs andier sunultancousl¥d gyt tsnal |y

repeatedly) sufficieptly closely.in tinme for ,.there,to be a .beneficial
effect for th%o‘ﬁféFi%Et‘ré/aFHﬁP[ 0§ e cEeteyant FAoditgH, “’El‘fﬁr g%ncﬁpoq HB2¥ Bat nent

adm st erbd TOHE ey bty e B lnchlts 8, wer B et 0\,
formul ation, %Egﬁﬁﬁh?&@& {o@%ﬁﬂlpfr eSRUIS NufficieBlf dbsaAy | ANk et her a

conbi nati on provides a greateér beneficial “effect in respect of, and over
the course of (Hef@€abnbata beneficiphlefiectiifor the qadiehi, othat \ié Igresteneoverughen t he
condition to be treated or prevented, but may be achieved routinely by the
ski |l ed per soeourss oftthe treameneofnthe neleventoendition, ibamif eithariafabde twat one

or other of the two. fornmul ations nmay be agdmi ni stered (optij onal
repeat edl y) pfamBlagons,are.adminisiared, (optionglly Jepgatg lﬁeaég;g, @dﬁbﬁ# §9C8t i on

Wth the Pot hecraf C%@O%ﬁi‘ér formulation, over the same course of (reatment.

Determination of whether a combination provides a greater beneficial
effect in respect of, and over the course of treatment of, a particular
condition, will depend upon the condition to be weated or preveanted, but
may be achieved routinely by the skilled person.
15
Thus, the termn “in conjunction with” includes that one or other of the two
formulations may be administered (optionally repeatedly) prior to, after,
and/or at the same time as, administration with the other component.
When used in this context, the terms “adminisiered simuftaneously” and
20 “administered at the same time as” include that individual doses of
thrombin inhibitor and prodrug are administered within 48 hours (e.g. 24

hours) of each other.

Compouoents (a) and (b) as described herein may also be presented (i.e.
25 formmulated) as a combined preparation (i.e. presented as a single

formulation including low molecular thrombin inhibitor and prodrug).

Thus, there is further provided a pharmaceutical formulation including a

low molecular weight thrombin inhibitor (or a2 pharmaceutically acceptable



When used in this context, the terns "adm ni stered simultaneousl|y” afﬁl[lE?Z{][]H
"adm ni stered at the sane tine as" include that individual doses of

t hr onbi n wonbi/édateor and prodrug are admini stered within 48 fep&Seoldrss 24
hours) of each other. Conponents (a) and (b) as described herein may al so
be presented (i.e. 25 fornmulated) as a conbi ned preparation (i.e_
presented as a single fornulation incl udi ng | ow nol ecul ar thronbin

| nhi bi t or anddprivairvegfthergofisand reepeodragf of khlow pradsdutad weigthathirerdiai cal
formul ation including a |ow nolecul ar weight thronbin inhibitor (or a

phar maceut i calHybBRIC 7t Apharmageudcdly agogmablyvdenabvesg) tRCRredag)0ins6 9

derivative. % heteof) and rodr u a | ow pol ecul ar , wei ght thr.onbin
_i nhi bi t or (or%‘“&ﬂ‘?@é@u&ﬁ% %FBH@E‘@L% 39eB2h 15, 3danpeiprent RACAPRRMr ug), in
adm xture with a pharnmaceutically acceptabl e adjuvant, diluent or carrier.
5 The term "l ow nol ecul ar wei ght thronmbin inhibitor”™ will be understood by

those skil4 edTha bhf ‘Gblv mblcdif W @tSiAbi emﬂﬁghﬂ%ﬁﬁ?gé%ﬂa@ e any

conposition of matter (e.g. chem cal® conpoun Its ronbin to

an experi nent by Itostesidllad inhhe AegrBe ietm ﬂla?lia}l!,b BOWn@érstdbd tb indlid® tests,
and whi ch possesses a nol ecul ar wei ght of below 2,000, io preferably bel ow

1, 000. Pref eranyl dompositien Wiamawsrglie. gt heemical icompbundyr svhiok| inbébitow
nol ecul ar We'i&ght ﬁJre ti de-based, am no acjd-based, and/or peptide
anal ogue- basedromp P SXPeHmsnilysdetenmupable; dagrge 1o vivp aadyer i ght
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i nhi bitors
10 preferably below 1,000.

Preferred low molecular weight thrombin inhibitors include low molecular
weight peptide-based, amino acid-based, and/or peptide analogue-based,
thrombin inhibitors.

15
The term “low molecular weight peptide-based, amino acid-based, and/or
peptide analogue-based, thrombin inhibitors” will be well understood by one
skilled in the art to inciude low molecular weight thrombin inhibitors with
one to four peptide linkages, and includes those described in the review

20  paper by Claesson in Blood Coagul. Fibrin. (1994) 5, 411, as well as those
disclosed in US Patent N° 4,346,078; International Patent Applications WO
93711152, WO 93/18060, WO 93/05069, WO 94/20467, WO 94/29336,
WO 95/35309, WO 95/23609, WO 96/03374, WO 96/06832, WO
96/06849, WO 96/25426, WO 96/32110, WO 97/01338, WO 97/02284,

25 WO 97/15190, WO 97/30708, WO 97/40024, WO 97/46577, WO
98/06740, WO 97/45404, WO 97/11693, WO 97/24135, WO 97/47299,
WO 98/01422, WO 98/57932, WQ 99/29664, WO 98/06741, WO
99/37668, WO 99/37611, WO 98/37075, WO 99/00371, WO 99/28297,
WO 99/25670, WO 99/40072, WO 99/54313, WO 96/31504, WO



skilled in the art to include | ow nol ecul ar wei ght thronbin.. inhi
with one to four peptide |inkages, and includes those described i
revi ew X0 peEET0 by C aesson in Blood Coagul. Fibrin. (1998CTREMA?S6as wel |

as those

disclosed in US Patent N 4,346, 078; |International Patent

ol YA FeT 20m

Applications WO 93111152, WO 93118060, WO 93/ 05069, WO 94/20467, WO

94/ 29336,
96106849
97/ 15190
WO 97/ 11
99/ 29664

WO 95135309, WD 951236090 WO 96/ 03374, WO 96/ 06832, WO

8706741, WO 99737668, WO 99/37611, WD 98137075, WO

0olfir8 56 offgeDd i oty B R Aol RO B0 00"57) 0soa,

98%33\05%/6’4%13@ 1 V) 9784720, 520/Q798502423, W3 28253832,

WO
99100371,

WO 99/ 28087, 36420 B IOFIN, 298BHI9/CBE0F2,, 660 DT H6H1459 WodFRA33%K04, WO WO
00/ 64470 200CT2003 PCT/ SEOO/ 00756 10 00/01704 and WO 00/08014; and

Eur opeantieatdisalosuxepl inc all i oh widds dogomenss23a , heysbpamcomporated

b¥5 390, 526

877, 542 525, 195 212,362 002, 364 344,530167,293 881, 686 642, 669 317, 601

459 and &fQB@GC t he d| scl osures in all

i ncorporated by 5 reference. Preferred | ow nol ecul ar wei ght pepti

thronbin inhibitors include

of which documents are her eby

de- based

HOOC- CH2- (R) Cha- Pi c- Nag- H (wherein Cha

ropresenpe. guch e Aban Nieigh b RIERSE thirh iy RFBRSIT Bfugeci d and Nag

represen

Appl | cat HESOMZ (A RaDicaNub-H QaiRe

aghat 1 ne; I nogatran; see Internati onal

as nel agatran; see above and Internatlonal Pat ent Application WO
94/ 29336Pic represents (S)-pipecolinic acid and Nag represents noragmatine; known

10

15

as’ inogatran; see Interpatiomal Patent Apphcanon WO 93/11152) and,
especially, HOOC-CH,-(R)Cgl-Aze-Pab-H (known as melagatran; see above
and International Patent Application WO 94/29336).

The term “prodrug” of a low molecular weight thrombin inhibitor
includes any compound that, following oral or parenteral administration,
is metabolised in vivo to form a low molecular weight thrombin inhibitor

(as defined herein), in an experimentally-detectable amount, and within a

'prédctcrmined time (e.g. within a dosing interval of between § and 24

20

25

bours (i.e. once to four times daily)), following oral or parenteral
administration. Prodrugs of the thrombin inhibitor melagatran that may be
mentioned include those disclosed in international patent application WO
97/23499.  Preferred prodrugs are those of the formula R'O,C-CH,;-
(R)Cgl-Aze-Pab-OH (see the list of abbreviations above or in WO
97/23499), wherein R represents C,.,o alkyl or benzyl, such as linear or
brapched C,; alkyl (e.g. C,; alkyl, especially methyl, propyl and,
particularly, ethyl) and the OH group replaces one of the amidino

hydrogens in Pab.

Pat ent

ginaChy repige€ntCidy cloReglalaniee, Pab- H () nown

]



The term "prodrug” of a I ow nolecular weight thronbin inhibitor 15 00CT 2003
I ncl udesygiysaaypound that, follow ng oral or parenteral % rq
metabol ised in vivo to forma |ow mol ecul ar wei ght thronbin In |b|tor (as
defined herein), in an experinmentally-detectable anount, and within a
predeterm' ned time (e.g. within a ij sing interval of between 6 . and 24
hours (i.e. once to four tines dai g fol | ow ng oral or parenteral 20

adni ni st’rI'htl enm Pcontiios iof which tmhxim;on pﬁhqhmm rn el Gﬁjbmlfednoﬂ'hat may be
mentioned include those disclosed in i atlé)lg pat ent @géhgcatlon WO
97/ 23499degired! ewilk bepnadarsrged b% [Pﬂ%%e" e HB P63 Lo pacp

(R) Cgl A?g(i Pab-OH (see the |ist of abbreviations above or in WO 97123499),
wherein 1 “BP¥-esents C_" alkyl or benzyl, such as l|inear or 25 branched
Cl 6 alkyl (e.g. Cl.4 alkyl, especially nethyl, propyl and, particularly,
ethyl) and the OH group repI aces one of the amdino hydrogens in Pab. WO

00/ 644 70T: 89(%213%1% anffot/ 6 g@ﬂ@%&& thtombasist ﬁdThyp‘éIﬂdagulQBliirjﬂ imhi ch

i nhibrtion nmbin i's required or desired" wll be understood by those
skill ed potihandr tistuzsi o€l anigndlhe indlodingwi mgn. 5 Thelst rlemtwie nthaind/ or
prophyl axis of thrombosis and hypercoagul ability in blood and tissues of

ani mal s hypdrcoigntpbiiy. may lerdk @ WHLIORHRO- eWﬁBFCQ@Q@ﬁ%bLﬁ@WWI ead to
t hr onbo- enbol i ¢ dl‘ge se P tlons |ate drfael%{:)er gagul ability
and t hr oA$6CBiF oM &(%eé%{%a&l ityhand g He?ﬂ‘ He #S55F LI R heri t ed or
acquired_act vat ed t st.an e reV-nmut ati on
(factor P4¥ePtdh tnﬁﬁg ﬁ}?ﬂé‘& Gé’rﬁﬁ-& b# E@quxféﬂcrﬁc:ﬁ?at%ﬁ pi‘@t‘éfxp C
10 resistance, such as the factor V-mutation (factor V Leiden), and inherited

or acquired deficiencies in antithrombin III, protein C, protein S, heparin

cofactor II. Other cooditions known to be associated with

hypercoagulability and thrombo-embolic disease include circulating

antiphospholipid antibodies (Lupus anticoagulant), homocysteinemi,

15 heparin induced thrombocytopenia and defects in fibrinolysis.

The treatment of conditions where there is an undesirable excess of
thrombin without signs of hypercoagulability, for example in
neurodegenerative diseases such as Alzheimer’s disease.
20
Particular disease states which may be mentioned include the therapeutic
and/or prophylactic treatment of vemous thrombosis (e.g. DVT) and
pulmonary embolism, arterial thrombosis (e.g. in myocardial infarction,
unstable angina, thrombosis-based swoke and peripheral arterial
25  thrombosis) and systemic embolism usually from the atrium during arterial
fibrillation or from the left ventricle after transmural myocardial
infarction, or caused by congestive heart failure; prophylaxis of re-

occlusion (ie thrombosis) after thrombolysis, percutaneous trans-luminal



or acquired deficiencies in antithronbin M protein C protein S hezp{ja[]'t]nz[m3
cofactor H Qher conditions known to be associated with

hyper coXfUPH4#1% t y and t hr onbo- enbol i ¢ di sease incl ude ci rR&l/aEq0pH7s6

anti phosphol i pid anti bodi es (Lupus anticoagul ant), honocysteinem, 15
heparin i nduced thronbocytopenia and defects in fibrinolysis. The treatnent
of conditions where there is an undtdirable excess of thronbin wthout
signs of 6§i9 @ APiahiit sorohary ypawl epérationsuhedsgeaiot bf ee-di seases
such as a,‘A\I[@z{dﬂi?éli %t?r S d?sease. 20'Particule%r di se_asqu?at es which may be

ment i onedirombbsisiafteh anichesuagenyt amd vasalar suysrgephia general. t r eat nent of venous
thronbosis (e.g. DVIT) and pul nonary enbolism arterial thronbosis (e.g. in
nyocardi al infarction, unstable angina, thronbosis-based stroke and

DEr1 O dovathy miGrion mehil fhe, ResAPerty A R opRrla e e ar o
: Lal: infarct] y failure;
b opry a5 SIPERAted indtibadifity PengllorkRl Satcl pEPBRRSHA Sl [l e
per out angguis iRl 3 Yy OBked 4ER-BOGER, OicoRETEE GRBERS 12
asty (PTAand c

angi opl oronary bypass operations; the prevention of re-

t hr onbosywhebicdd W iarcontqavish foigmsorfhees muhgdodyisuclyeseasdularFur t her

i ndi cations include the therapeutic and/or prophylactic treatnent 5 of

di ssemi ngiaéd, i vascalazs sieinty, yasenlamt¢asheters, s echynipalctagdi hiolagicali pl e traumm,

I nt oxi cation qr any ot her rrechanieam antj co | apt treat nent v¥hen bl ood is
“:a% en

i n cont aREOSthCHA VabYes ohaRy SRR EVi56d %@ GBHC JFage

10 when blood is in contact with medical devices outside the body such as

during cardiovascular surgery using a heart-lung machine or in
haemodialysis; the therapeutic and/or prophylactic treatment of idiopathic
and adult respiratory distress syndrome, pulmonary fibrosis following
treatment with radiation or chemotherapy, septic shock, septicemia,
15 inflammatory responses, which inciude, but are not limited to, edema,
acute or chronic atherosclerosis such as coronary arterial disease, cerebral
arterial diseése, peripheral arterial disease, reperfusion damage, and

restenosis after percutaneous trans-luminal angioplasty (PTA).

20 Preferred conditions include thrombosis, especially DVT, including distal
and proximal DVT. The present invention finds particular udlity in the
prophylactic treatment of DVT resulung from surgery, such as
gastrointestinal, or orthopaedic, surgery (e.g. hip or knee replacement).

This includes DVT resulting from immobilisation after surgery.

In accordance with the invention, thrombin inhibitors, prodrugs of
thrombin inhibitors, and derivatives of either, may be administered orally,
.intravenously, subcutaneously, buccally, rectally, dermally, nasally,

tracheally, bronchially, topically, by any other parenteral route, or vig




grafts, vascul ar stents, vascul ar catheters, nechanical and biologicg 2003
prost hetyw@ oygdenes or any other nedical device; and anticoaﬁybgﬂ@ pAEHt
io when blood is in contact with nedical devices outside t y
during cardi ovascul ar surgery using a heart-lung nachine or in
haenodi al ysis; the therapeutic and/qr prophylactic treatnent of idiopathic
and adult respiratory distress synd Fonne, Fulnnnary fibrosis foll ow ng

such as

t r eat meninhalatibny amlithe fonmoof (ahpimrmectamca PpEpparationocnpysipgi deni a, 15
i nfl anmat ory responses, which include, but are ot li m éed to, edemm,
acute orlbcombi HMbERS 66 PrOHFAE sms écﬁhiﬁn%}%ﬁ%} agreRIable) dgsdggase,

Ganmge. fard. Pepudite P8 T pisbri heraﬁl}s&?@ #iﬂ o FRd LB 2ety (PTa).
di st gtlo { d&%“r’ %W%ﬂ n;f)ﬂré;g:(;%n | nvent i o fl n% hﬁgﬂrs%élr%/rarl lr,:tC: :Jldlt ;gl n

the gr ises treatment of DVT resulting fromsurgery, such as
gastrointeStinal, or orthopaedic, surgery (e.g. hip or knee repl acenent).
Thi's includes DVT resulting frominmobilisation after surgery. 25 In
accordance with the invention, thronbin inhibitors, prodrugs, of thronbin
i nhi bi t oPeefermettimodes of deliesrycireasystamic. nﬁ9r pelagaan 2addedVatives| y
i nt ravenouslo% subcut aneousl y,, Quccal ) rect aI I der mal I{ ‘g

v BRSdGTF 1?7 Mte or vi a

t racheal ¢ AdEIR{sTagion, a%&ﬂrﬁ
WD 00/ 64470 PCT/ SEQ /007 03 f f

prar ey o rea?%lﬁﬂxoﬁw?f*%%aa? Fg’f mféﬁﬂfiﬂsa&f AL L OGrLg i
?hghpatnsé&?éﬁ% deLGE &Y C?é[g%ﬁjdv\i:??orﬂorm Dependi ng on the disorder, and

In the therapeutic treatment of mammals, and especially humans, thrombin

inhibitors, prodrugs of thrombin inhibitors, and derivatives of either will
generally be administered as a pharmaceutical formulation in admixture
15 with a pharmaceutically acceptable adjuvant, diluent or carrier, which may
be selected with due régard to the intended route of administration and
standard pharmaceutical practice.
Suitable formulations for use in administering thrombin inhibitors are
20 known in the art, and include those known from US Patent N° 4,346,078;
International Patent Applications WO 93/11152, WO 93/18060, WO
93/05069, WO 94/20467, WO 94/29336, WO 95/35309, WO 95/23609,
WO 96/03374, WO 96/06832, WO 96/06849, WO 96/25426, WO
96/32110, WO 97/01338, WO 97/02284, WO 97/15190, WO 97/30708,
15 WO 97/40024, WO 97/46577, WO 98/06740, WO 97/49404, WO
§7/11693, WO 97/24135, WO 97/47299, WO 98/01422, WO 98/57932,
WO 99/29664, WO 98/06741, WO 99/37668, WO 99/37611, WO
,98/37075, WO 99/00371, WO 99/28297, WO 99/29670, WO 99/40072,
WO 99/54313, WO 96/31504, WO 00/01704 and WO 00/08014; and



the route of adm nistration, the conpositions may be adm nistered at i
varyi ng doses. Preferred nodes of delivery are systemc. For nel agatzg EGHQB
deri vat i WO00/638#r eof , preferred nodes of adm ni stration arCpSEeNIsal

nore preferably intravenous, and especially subcutaneous. For prodrugs of
nmel agatran, io0 preferred nodes of adm nistration are oral. In the
therapeutic treatment of mammals, angy especially humans, thrombin

gener al | FARPRGPARY bl s e T80 88 221 " BR0 L B T Bk e 15
ene ._ : _ 5 ki xture
be. sl oLLEl mAno R L3270 00 Tre Tt oot at's o STARL el on and

st andar d gggasdBCesY 307, 612459 Gad 628 1598 el @isclubures QAT OF wifieh i n
adm nistering thronmbin inhibitors are 20 known in the art, and include

t hose knadeaufrears 418 Hertley indyopdratdd b9 t8fereareer nat i onal Pat ent Applications

WO 93/ 11152, WO 93/18060, WO 93/05069, WO 94120467, WO 94/29336, WO

95/ 35309, WD 95123609, WO 96/ 03374, WO 96/ 06832, WD 96106849, WD 96125426,
WO 96/32110 97/01338,. WO 97/ 02284 WO 97/15190, WO 97/30708, 25 WO

07) 40024 Suileble; ForgEHROND ok st HB TREIAGHERD 86T TVAHNeS Gy RESIUENND 07/ 24135,

99/ 37666 LRTEPLaTS PET o4soin ohs Jerairey ol G & fisisbisb W4, o) 20670
U0 2Ll A i SR O R WO RIS and O
96/16671, WO 97/23499, WO 97/39770, WO 97/45138, WO 98/16252,

160 WO 99/27912 and WO 99/27913, the disclosures in which documents are
hereby incorporated by reference. Otherwise, the preparation of suitable
formulations may be achieved non-inventively by the skilled person using

routine techniques.

15 The amounts of thrombin inhibitor, prodrug, or derivative of either, in the
formulation will depend on the severity of the condition, and on the
patient, to be treated, as well as the compound(s) which is/are employed,

but may be determined non-inventively by the skilled person.

20 Suitable doses of thrombin inhibitors, prodrugs and derivatives of either,
in the therapeutic and/or prophylactic treamnent of mammalian, especially
human, patients may be determined routinely by the medical practitioner
or other skilled person, and include the respective doses discussed in the
prior art documents disciosing thrombin inhibitors that are mentioned

25  hereinbefore, the disclosures in which are hereby incorporated by

reference.

.In the case of melagatran, suitable doses of active compound, prodrugs

and derivatives thereof, in the therapeutic and/or prophylactic treatment of



Eur opean Patent "Applications 648 780, 468 231, 559 046, 641 779, 182 390,
526 877, wafgw@dn 195 212, 362 002, 364 344, 530 167, 293 881, 686 ¢&ﬁCTmM
669 317, 601 459 and 623 596, the disclosures in all of WREHSEM®OTA6eNt S

are hereby incorporated by reference. 5 Suitable fornulations for use with
mel agatran, derivatives and prodrugs thereof are described in the
literature, for exanple as describedlin inter alia international patent

appl i cat i oresniidhify)/ &pecially Waidd, 1g&tfhis WoludR6thbed thhicYRiv 423489, WO
97/ 39770, WD 97/45138, WO 98/16252, to WD 99/27912 and 99/ 27913, the
“di scl osur Bsma opRLemraiuueewup $o &remoliby Siryexamyde o thet mdgb ). 0GF & ence.

Qt herw se the1 reparation of suitable fornulations may be achi eved
non- i nven? /Y QEWEMIF SRUNSE & treatmsht of thegrelqvisnt conditienhrSujuble t5 The

anmounts o r L J phibitor radr u or derivatjve of either, in the
formul at i %%ge\?mrﬁwég%geﬁg lgrﬁ]?kféng%©e{ i"?%/ Ogfe gﬂgy A8 M HIres fHngH t he
patieng, : l.ch is/are enpl oyed,
but oy bEARRAIGAE R 100 e IR b R U 2R el ™ 5 ST e
doses of mmelagatram, hﬂ@iibiﬂl@fﬁng@r@(ﬂrﬂﬂgsoﬁdéddﬂﬂf itd’albbvlﬁg feé! , in the
t herapeutic and/or prophylactic treatnent of “mammalian, especrally human,
patients daily for peadmgs nddmetaghimae! inchwlitgh ehose dipecificallpahbddisedr or ot her
skilled ﬁ%r;\_s,og, and include the respective doses discussed in the prior
art docurRETERbEfOLey osing thronbin inhibitors that are nentioned 25

her ei nbefore, the disclosures in which are hereby incorporated by
reference. O In the case of nelagatran, suitable doses of active conpound,

prodriggs 1a3adly defdat ¥ SPnyshGaEOTor bk 'RAI"FEABEY Wi HaY/aRfe RpOPNY! BCtiC
determine the actual dosage which will be most suitable for an individual
patient, which is likely to vary with the condition that is to be treated, as
well as the age, weight, sex and response of the particular patient to be
treated. The above-mentioned dosages are exemplary of the average case;
15 there can, of course, be individual instances where higber or lower dosage

ranges are merited, and such are within the scope of this invention.

The sequence in which the formulations comprising thrombin inhibitor,
and prodrug, may be administered (i.e. whether, and at what point,
20  sequential, separate and/or simultaneous administration takes place) may
be determined by the physician or skilled person. For example, the
sequence may depend upon many factors that will be evident to the skilled
person, such as whether, at any time during the course or period of
freatment, one or other of the formulations cannot be administered to the
25  pauem for practical reasons (e.g. the patient is unconscious and thus
unable to take an oral formulation comprising either thrombin inhibitor or

prodrug).



WO 00/ 64470 200CT2003 PCT/ SEO0/ 00756 15 nmammalian, especially huma?,
patients include those which give a nean plasna concentration of up IUOUGEI 1003
prol / L, Wor00sx&empl e in the range 0.001 to 5 pnol/L over theTsE00/6Es560f
treatnment of the relevant condition. Suitable doses may thus be in the
range 0.1 ng once daily to 25 ng three tinmes 5 daily, and/or up to 100 ng

i nfused parenterally over a 24 hourjgeriod, for nelagatran, and in the

750, EOT ARSI e iR WERB AT VI M,
cvent, |GcBLGIRe: HurkRBHiA GoRGppanic shixcky Shicuben detorm e e

i's |ikel yactiQe vibrbi ihibiter Banelaga@an! dé prefetredogat ueafednulationwel | as the
age, weight, sex and response of the particular patient to be treated. The

above- nerdompristhgdmetagatraarie adranisterey parenthrally evithip e days {eighere can, of
course, be individual_ instances where higher or | gwer dosage ranges are
merit éd, Veitkinsg¢hhents) ift SeTgery c(edEpePUPr 11§ O #ERt SWBEThe a8Bdquence in

which the fo ' . | Si h I ny i nhi hi . : b
A i st GREREHATIEITRRBIRY Prigkdo A EuRespct HOuDp g RU W6 2000 are
d/ I Ul LSt ' paed by th
pnysi ci art oGl RiSn” SR (Eh; U, Aok Mifh 3Rk AGLRSITT

many faCFtHééaﬁ&?for%h'tobSet@)éieﬂe@taﬂdo_ﬁ (egsiidthv@dn @aiioR, &Sithhags whet her,

at any time during the course or period of treatnent, one or other of the
f or nul at iveaseetannaad b2) aldys nafsdretleat surgehe, 2mdoahaenhe f formulatidn cal reasons

(e.g. the patient is unconscious and thus _ )
10 comprising prodrug is administered orally within 7 days following that
surgery (preferably once administration of melagatran has been
terminated) for up 1o e.g. between 11 and 40 days, preferably 9 days,

more preferably up to 8 days.

15 The method described herein may have the advantage that, in the
treatment of conditions in which inhibition of thrombin is required or
desired, it may be more convenient for the physician and/or patient than,
be more efficacious than, be less to_xic than, have a broader .range of
activity than, be more potent than, produce fewer side effects than, or that

20 it may have other useful pharmacological properties over, similar methods

known in the prior art for the treatment of such conditions.

The invention is illustrated, but in po way limited, by the following
example.

25



unabl e to take an oral formulation conprising either thronbin inhi biﬁﬁrﬂﬁ‘?rlﬂﬂii
prodr ugiwo WfRsPfy 64470 2 0 0 O T 2003 PCT/ SECO 00756 16 E [

the treatnment of thronbosis (e.g. DVT) resulting from surgery, such as
gastrointestinal, or orthopaedic, surgery, and when the active thronbin
inhibitor is nel agatran, it is pref]g{red that the formulation conprising
nmel agatran is admnistered parenterdlly within two days (e.g. 5 within 24
hour s) ofMy (ei-ther prior to or after surgery), and particularly

|mTed|ater prior to e within 2 / thlnu 12 hours
after, SIG mﬂj ('El'lﬁl ’r'n‘ h‘gﬂtraﬂm EH’KP Lﬁlﬁ@@%ﬁr@k)&l Aze-Pa (b eafter for
up to be an e.g. between 0 and 2, such as between 1 and 2) days
after thﬂ\eﬁ?mav. ﬁlhgrmyt hat the fornulation to conprising prodrug is

J7 o
adm nistered orally within 7 days followi ng that surgery (preferably once
adm ni stration of nelagatran has been termnated) for up to e.g. between

11 and 40\ gentfolled! eAsionkised %ﬁaua rowg, SwediiierRidiveetpillol sias. 15 The

net hod descri bed herein may "have e advantage that, inthe treatnment of
condi t i omasicaryibd aduti nfihbi study wﬂs oipenniith regareoi tlxaddmgs dederred, it may
be nore convenient for the physician and/or patient than, be nore

ef fi caci evaluatimbubwas bé@dttgx ithe PRESNLSH Ak PATSERBElIR theastudy sites,act i vi ty

t han, ot ent than roduce fewer side.,effec a or that 20 it
ey hav o 2B 10 Begettan BRBHARES B FxRFriFiegta Wicieegth fo Wi ibsedof mr hods
(21T e melfEafan ioa it fiBfinkg) B mdlgedeay, BIOBCEREAIICKIAR-pagie | nvent! on

10  OH (P; see WO 97/23499).

Dalteparin (Fragmin®; Pharmacia-Upjohn) was used as a reference

compound.

15 Patients scheduled for primary elective total hip or knee replacement were
eligible for inclusion, and were randomly selected into one of three
groups, each to receive different doses of melagatran and P, or dalteparin.
In all, 135 patients were included in the study, of which 105 patients could
be used for evaluation with respect to thromboembolic events using central

20 assessment of locally performed phlebograms.

About 32 patients in each treatment group were evaluated according to the
protocol. A stratified randomisation, by centre and type of surgery, was
used to ensure that approximately equal numbers of patients were given
25 each of the drugs under evaluation at all participating centres (in all six
centres were used) for both types of surgery (hip or knee). Each centre
received study drugs in blocks of four, separately for hips and knees.

_Within each block, the order of the study drugs was randomised.



exanple. 25 WD 00164470 PCT/ SEO0/ 00756 17 Exanple 1 k Cinical Trial 20 0CT 2003
Mel agat ran and Et OOC-CH, - (R) Cgl - Aze _Pab-OH Conbination Thera 5 A

cont r ol YOPLYeA4Mq0ni sed, paral | el group, Swedish multi- c'ent*’&”%ﬁ"?’%“c’f‘%t udy

was carried out. The study was open with regard to the drugs under
eval uation but was blind for the patients, all personnel at the study
sites, and for the person nonitori h§ the experinments with regard to the

doses Ofmg?él?&@idoafbﬂﬁﬂﬁaﬁcﬁ}% ReRIn4d B hesinagat r an, _
Et OOC- CHZ- (R) Cgl - Aze-Pab- 10 OH (P, see WO 97123499). Dalteparin

(Fragm n' 9; Pharmaci a- Upj ohn) was used as a reference conpound. is
Patients scheduled for primary elective total hip or knee replacenent were
el i gi bl eMielagaitmanl v i R, ora2limgémd. imaquedus sedingSpRdIONNt 0 one of three
groups, each to receive different doses of nelagatran and P, or dalteparin.
In all, 135 patients were included in the study, of which 105 patients

could used for eval | Q ith.res o thromhoe l.ic, events using
cent Pal ¥ odpatonitieo el (B baloy) i B8P 4l e a0 RGBS patents
i n each q}tgﬁlﬂt r ' rggaﬂﬂol. A
stratifiée({é-ﬁran om%a?%%@ﬁ%@iﬁﬁ%%%?%%%%“ﬁés used to
ensur e tfglaraPr oxi mately equal nunbers of patients were given 25 each of
t he drugs under evaluation at all participating centres (in all six
centres were used) for both types of surgery (hip or knee). Each centre
recei ved studY drugs in blocks of four, separat,eltﬁ for. hips and knees.
The following doses of melagatran and P were used in the study:
10
Treatment A - s.c. melagatrzin (1 mg) b.i.d. for 2 days, followed by oral

administration of P (6 mg) b.i.d. for 6 to 9 days.

Treatment B - s.c. melagatran (2 mg) b.i.d. for 2 days, followed by an
15 oral administration of P (12 mg) b.i.d. for 6 to 9 days.

Treamment C - s.c. melagatran (4 mg) b.i.d. for 2 days, followed by an

oral administration of P (24 mg) b.i.d. for 6 10 9 days.

20 The patients receiving melagatran and P received treatment on the day of
surgery. The patient received the first imjection after induction of
anaesthesia immediately before surgery. For knee-patients, the pre-
operative melagatran injection was given before tourniquets were applied.
The second injection was given in the evening the same day. The patient

25 received one melagatran injection in the morning and one in the evening
over the next 24 hours, until oral administration of P, twice daily, started.
The first oral dose of P was always taken in the morning. Thus, the total

treatment period was between 8 and 11 days.



.Wthin each block, the order of the study drugs was randonised. 2 G @g€r 7
2003 Zoogﬁ;aﬂﬁﬁ%g)00/6447o PCT/ SE00100756 18 The followi ng formul ations
were used 1n the study: Melagatran - 5, 10 or 20 ng/ nlL in EUERP0TA| i ne
solution. 5 P - appropriate weight (see below) in a tablet also conprising
59 to 63 ng corn starch, 115 ng mcrocrystalline cellulose and 2 ng sodi um
stearyl fumarate. The followi ng dos¥s of nelagatran and P were used in the
study: 10TTeammeneDt - dakegarin (FRigatiasy:aone d.cNihjeddion: 6F 5600 U2diigys. fol | owed
by oral admnistration of P (6 ng) b.i.d. for 6 to 9 days. Tré€atnent B -
s.c. mel atet evemif@ ofrghe Way . efofeosurzednysontinnidgowit dne ae. idibcréura!
admnistration of, P (12 ng) b.i.d. for 6 to 9 days. Treatnent C - s.c.

mel agat r af¥STY SYGIOE qVed a Feptmeny poEiodiaf|§ ®welddays. an  oral adni ni stration of
P (24 ng) b.i.d. for 6 to 9 days. 20 The patients receiving nelagatran and
P received treatnent on the day of surgery. The patient received the first
i njectd 0 krda Ntk h @Rk fa%tap% (= pately before surgery. For
knee- pSIat ingﬁ%g%s!tﬂﬁe pr%‘-lﬁgt;l)éeﬁrsa?fl\?l% Ire aéa@?ﬂgg@‘ﬁﬁ}l%ti on was given before
tourni quets were applied. The second injection was given in the evening

" the same day. The patient 2s received one nelagatran injection in the

nor ni ng able oesults roft the wiadnimeerms of thé dreqeztciey of caromboenibioliser al

adm ni str ti% of P, twice daily, started. The first oral dose of P was

al ways taﬁ&% P OF kBeRSHFgERY, areiabulatebbeloWal  treat nent period was bet ween
8 and 11 days.

Treatment A | Treatment B | Treatment C | Treament D

(m | (%) (n) (%) | @ | (%) | @ | (%)
Outcome | 6/29 | 21 | 6/24 | 25 | 424 | 16 | 5127 | 19

10
These data show that a combination of subcutaneously administered

melagatran and orally administered P is effective in preventing DVT after

orthopaedic surgery.




2 000 T 2003 WO 00/ 64470 PCT/ SEOQ 00756 19 Treatnment D - talteparin
"(Fragmn(r)): one s.c. injection of 5000 U during the evening of t) §ay003
before surgery, continuing with one s.c. injection every evening over a
treatment period of 8 to 11 days. 5 The plasma concentrations of nelagatran
were recorded. The results of the tl’lilé’ in terns of the frequencies of

t hronmboenbol i sm after hip or knee sufgery, are tabul ated bel ow. Treatnent
ATreat nent BTreatnent CTreatnent D (n) (X (n) (XD (n) (W (n) (N

Qut cone6/ 29 me4254/ 2416512719 10 These data show that a conbinati on of
subcut aneously adm ni stered nelagatran and orally admnistered P is
effective in preventi ng DVT after orthopaedic surgery. 200CT2003 20 C ai ns
1. AKkit of rt.s ris a) a pharmaceutical fornulation including a
| ow nol ecul ]ar @ﬁP 'Bﬂ&lﬁél nhibitor, or a pharmaceutically acceptable

e et e b oA R BRSPS,

i ncluding a progggnpi, ?%l:nBi‘t’ofmeCé"ﬁ{annﬁ@élﬂﬁﬁlﬂr N QUEBtaBld MbrvaliE - ©F @

pharmaceutical | y ‘accept
thereof, in admixture with a pharmaceutically acceptable adjuvant,

diluent or carrier; and

(b)  a pharmaceutical formulation including a prodrug of a low molecular
weight thrombin inhibitor, or a pharmaceutically acceptable
derivative of that prodrug, in admixture with a pharmaceutically
acceptable adjuvant, diluent or carrier,

which components (a) and (b) are each provided in a form that is suitable

for administration in conj unction with the other.

2. A kit of parts as claimed in Claim 1, wherein the prodrug of component
(b) is a prodrug of the thrombin inhibitor of component (a).

3. A kit of parts as claimed in Claim 1 or Claim 2, wherein components (a)
and (b) are suitable for sequential, separate and/or simultaneous use in the
treatrnent of a condition in which inhibition of thrombin 1s required or

desired.

4. A kit of parts as claimed in Claim 3, wherein the condition is deep

venous thrombosis.

5. A kit of parts as claimed in any one of Claims 1 to 4, wherein the

thrombin inhibitor is melagatran.

6. A kit of parts as claimed in Claim 5, wherein the prodrug is of the

formula




derivative of that prodrug, in adm xture with a pharmaceutically

accept abl e adjuvant, diluent or carrier, which conponents (a) and (b%ﬂzgrcé 1003
each provided in a formthat is suitable for administration in conjunction
with the other. 2. Akit of parts as claimed in Caim1, wherein the
prodrug of component (b) is a prodru? of the thrombin inhibitor of
component (a). 3. A kit of parts as ¢ ]ai med in daiml or Claim2, wherein
conponents (a) and (b) ar e, suitable for sequential, separate and/ or

simul taneous use in the tROUHEH-(@)Cel-Age®abi@H, i n which inhibition of
thrombin is required or desired. 4. A kit of parts as clainmed in ClaimS3,
wher ei n t hevhegin IR owﬁr%seaﬁebneare%bwh%r%m alkyl sindathe OHbrgredp t s as
claimed in any one of wherejn the thronbin inhibitor is

mel agat ran.reB%‘Cﬁ? g 0%% ﬁﬁ‘?‘?gloalyd&?@? &’ Caim5, wherein the prodrug is
of the formula 2 0 OCT 2003 21 Ri 02C—CI—|2-(R)CgI-Aze-Pab-O—|, wherein Rl
represents linear or branched Cr.,5 alkyl and the OH group replaces one of

the ami di noz.hmﬁ@eﬁ?m i Halmed’in aakmte Whepéin (R I%ﬁrc%bﬁb mesthyDe@yRi m 6,
wherein R represents methyl, ethyl of propyl. 8 A Kkit of parfs as

clained in ddpmopyl/, wherein Rl represents ethyl. 9. A kit of parts as
clainmed in any one of the preceding clains, wherein the fornulation
conprising thronmbin inhibitor, or derivative thereof, is a parenteral

Forml at oy agd it Bet LR A ' SR 25hkin B SSEAARS L5

9. A kit of parts as claimed in any one of the preceding claims, wherein the
formulation comprising thrombin inhibitor, or derivative thereof, is a
parenteral formulation and that compnsing the prodrug, or derivative

thereof, is an oral formulation.

10. A method of making a kit of patts as defined in any one of Claims 1 to
9, which method comprises bringing a component (a) according to any one
of Claims 1 to 9, into association with a component (b) according to any
one of Claims 1 to 9, thus rendering the two components suitable for

administration in conjunction with each other.

11. A kit of parts compnsing:

(1) one of components (a) and (b) as defined in any one of Claims 1 to 9;
together with

(2) instructions to use that component in conjunction with the other of the

two components.

12. A pharmaceutical formulation including a low molecular weight
thrombin inhibitor (or a pharmaceutically acceptable derivative thereof) and

a prodrug of a low molecular weight thrombin inhibiter (or a




thereof, is an oral fornulation. 10. A nmethod of meking a kit of parts as
defined in any one of Claims 1 to 9, which nethod conprises bringi n?gU ACT 2003
conponent (a) according to any one of Clains 1 to 9, into association with
a conponent (b) according to any one of Clains 1 to 9, thus rendering the
two - conponents suitable for adm ni i%r ation in conjunction with each
other. 11. A kit of parts conprising: “¢1) one of conponents (a) and (b) as
defined in any one of Claims 1 to 9; together with (2) instructions to use

t hat corrponph&rmacentmllymﬁ:cpﬁab]mddmvhh% of ttat prddrugle in hdmixtorgpeikat s. 12. A
pharmaceutical fornulation including a | ow nolecular weight thronbin

i nhi bit or (Bha@q@nwmweaﬁpﬁp@blew@mptchmt QRGAINER: | ve thereof) and a
prodrug of a | ow nol ecul ar weight thronbin inhibitor (or a 2 0 OC T 2003
22 pharnmaceutically acceptabl e derivative of that prodrug), in adm xture

with a hak yracguiyl I | Uvan || rr.ie 13. A
phar macegt i iga goﬁ%ﬁ%ﬁ%@%ﬁgﬂ?ﬁg@% é/%ni'?dn? ?ig\’#]e@m‘ﬁ%lrﬂe I[hﬁr odrug is
of the for cfﬂn% Qﬁﬁhgf&g( Cgl - Aze- Pab- OH, wherein R represents |inear
or branched" C1 al an e OH group replaces one of the am dino
hydrogens in Pab. 14. A phm‘@@@e}ﬂ C gl -AELPA-OP) as clainmed in daiml3,
wherein RL represents net hyl , et hy propyl . 15. A phar maceuti cal

for mul at i onwhsredt R meepresene dingarl of hMEdnCR's alkdpand ¢he OHt grpup

replaces one of the amidino hydrogens in Pab.

14. A pharmaceutical formulation as claimed in Claim 13, wherein R
represents methyl, ethyl or propyl.

15. A pharmaceutical formulation as claimed in Claim 14, wherein R'

represents ethyl.

16. The use of a thrombin inhibitor, or a pharmaceutically acceptable
derivative thereof, in the manufacture of a medicament for the treatment or
prophylaxis of a condition in which inhibition of thrombin is required or
desired, which treatment or prophylaxis comprises administration of:

(a) a pharmaceutical formulation including a low molecular weight
thrombin inhibitor, or a pharmaceutically acceptable derivative
thereof, in admixfure with a pharmaceutically acceptable adjuvant,
diluent or carrier; in conjunction with

(b)  apharmaceutical formulation including a prodrug of a low molecular
weight thrombin inhibitor, or a pharmaceutically acceptable
derivative of that prodrug, in admixture with a pharmaceutically
acceptable adjuvant, diluent or cartier,

to a patient suffering from, or suscepfible to, such a condition.



16. The use of a thronmbin inhibitor, or a pharmaceutically acceptable
derivative thereof, in the manufacture of a nedicanent for the treattneAET 8103
prophyl axis of a condition in which inhibition of thronbin is required or
desired, which treatment or prophylaxis conprises admnistration of (a) a
pharmaceutical fornulation including | ow nol ecul ar wei ght thronbin

I nhi bitor, or a pharmaceutically acceg%abl e derivative thereof, in

adm xture with a pharmaceutically acceptable adjuvant, diluent or carrier;
i n conj unct1n Usetds ¢loimed po &latne 4 6tincwhichorompanent (a)i s Administered pr odr ug of
a low nol ecular weight thromhin inhibjtor, or a phél)smaceut ically

accept abl e PRRIIPwamIencsment of admuustiaion; of commopetc®)wi t h a
pharmaceutically acceptable adjuvant, diluent or carrier, to a patient
suffering from or susceptible to, such a condition. 2 0 0 C T2003 23 17.

commncemert® of dn iedan CLaH16 SrOBRRLT hhsbln i ORI BGEARE P o7 10

Claim 16 orfognatan 17, wherein the prodrug is of the fornula

R 02C CH2- (R) Cgl - Aze-Pab-OH, wherein R represents linear or branched Cl -6
al kyl and the OH group r@i@éb@fhdﬂ)ﬁgl-ﬂhe-%@{no hydrogens in Fab. 19.
Use as clained in Glaim18, wherein R represents nethyl, ethyl or propyl.
20. Use as ¥herched i reporsenty lincar,pe baanchpd Ceppbiodmng then(@H group use as

Slaﬁgggdt Ihpo%g gélgné)gﬂgeammlo%’; oggcqis i%%{)gl n the condition is deep

19. Use as claimed in Claim 18, wherein R’ represents methyl, ethyl or

propyl.
20. Use as claimed in Claim 19, wherein R' represents ethyl.

21. Use as claimed in any one of Claims 16 to 20, wherein the condition is

deep venous thrombosis.

22. Use as claimed in Claim 21, wherein the thrombosis results from

surgery.

23. Use as claimed in Claim 22, wherein the surgery is gastrointestinal
surgery or orthopaedic surgery.

24. Use as claimed in Claim 22 or Claim 23, wherein component (a) is
administered parenterally prior to and/or after surgery and component (b) is

administered orally following that surgery.

25. The use of a formulation as defined in any one of Claims 12 to 15 for
the preparation of a medicament for the treatment or prophylaxis of a

condition in which inhibition of thrombin in required or desired.



22. Use as clainmed in daim21, wherein the thronbosis results from
surgery. 23. Use as clainmed in Caim22, wherein the surgery is 20 0CT 2003
gastrointestinal surgery or orthopaedic surgery. 24. Use as clained in
Claim22 or Caim23, wherein conponent (a) is admnistered parenterally
prior to andlor after surgery and con‘ggnent (b) is admnistered orally
follow ng that surgery. 25. The use of"a fornulation as defined in any one
of Clainms 12 to 15 for the preparation of a nedicanment for the treatnent
or prophylaxis of a condition in which inhibition of thrombin in required
or desired. 2 0.0GC 2003 24 26, .Use as _clained in aim 25, wherein the
condi tion |%6dééi¢ o sbumedninofdniay 35, E’"hef%éh%froé‘lh&lpﬁe‘é GEPCYERONS 26,
wherein the,t 8nb03| s results fromsurgery. 28. Use as clained in Claim
27, wherei nthF PrBYQY¥F-gery is gastrointestinal surgery or orthopaedic
surgery.

27. Use as claimed in Claim 26, wherein the thrombosis results from

surgery.

28. Use as claimed in Claim 27, wherein the surgery is gastrointestinal

surgery or orthopaedic surgery.



