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for the production of said compositions.

Heparin is a highly sulfated, dextro-rotatory mpcopolysaccharidg,
having specific anti-coagulant properties and commonly employed

inter al. in the prevention of post-operative thrombosis. It oc-

10
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curs as a natural constituent of various tissues, especially
liver and lung, in a variety of mammalian species and
preparations isolated from differing sources are available
commercially, both in free and in pharmaceutically acceptable
salt form, e.g. in the form of various alkaline and
alkaline~earth metal salts,

‘Whole heparin, i,e, as commonly isolated directly from source,

x5

20

- 25

comprises polymer units of non-uniform molecular weight commonly
ranging from between 6,000 and 20,000 and with an average mole-
cular weight of from 14,000 to 13,000, in which the basic polymer
chain is composed of D-glucosamine and D-glucuronic acid resi-
dues. The specific chemical and physical constitution, e.g. the
precise degree of sulfation and the molecu]ér weight charac-
teristics vary according to the source, i.e. the animal material
from which it is obtained, as well as the precise means of isola~
tion. As further discussed hereinarter, various techniques are
also known and described in the art for the obtention of heparin
preparations of lower average molecular weight than is found in




al so. known and described in the art for the obtention of heparin
preparations of | ower average nol ecular weight than is found in -2-//' L
whol e heparin preparations, e.g. as otherwise directly obtained fromt = _
ani mal source. It is also known that adm nistration of heparin together

wi tlshydr ogenat ed ergot al kal oi ds havi ng vaso-constrictor activity, in 5
particul ar di hydroergotami ne, is o 2special advantage in re- lation to

t hronbosi s prophyl axis, especially the prevention of post-operative
thronbosis - see e.g. UK patent speci fication no. 1,557,331 - and

hepari n/ di hydroergotam ne therapy is now a valued and connDnIy enpl oyed

treatnment for patients at risk of t hr onbo- sis, in particular follow ng
maj or surgery. A anlstratlon ' g ner al Ig gkentera &% $ﬁ%'

i ntravenous i nj gMerPaRy \95?936'6 198 ntndar FHOETSRNGS 59?1?13 PRI 862
stability char acftnaml tied asimad sourpared with sinple solutions, for use in
-this manner are known in the literature or are commercially avallable (see
e.g. US 15 Patent No. 4,402,949). In accordance with the present

i nvention it has nom1surpr|3|ngly been found that where conbined therapy as .

descrij bed above lts1apa1salumn mﬁesdnahhytradvanbagmparne%ugétmearﬁtﬁbt ai ned
I f the heparin c onen

parti cul ar 1t 20V ORGEENREE B Boh e pLa 4bynaYE g B2 TEONE IR ok 1 By g

heparin in 5 part1cular dihydroergotamine, is of especial advantage in re-

' 1atiqn to thrombosis prophylaxis, especially the prevention of
post-operative thrombosis - see e.g. UK patent specification no.
1,557,331 - and heparin/dihydroergotamine therapy is now a valued
and commonly employed treatment for patients at risk of thrombo-

10 sis, in particular following major surgery. Administration is ge-
nerally parenteral, e.g. by intravenous injection, and various
formulations, e.g. having improved stability characteristics as
compared with simple 'solutions, for use in this manner are known
in the literature or are commercially available (see e.g. U.S.

15 Patent No. 4,402,949).

In accordance with the present invention it has'now.surprisingiy
been found that where combined therapy as describéd above is ap-
plied, especially advantagous results are obtained if the Heparin
component is a heparin pf'low’mo1ecu1ar'weight. In pérticular it

20 " has been found that by using a low molecular weight heparin in
conjunction with hydrogenated ergot alkaloids having vaso-con-
strictor activity, in particular dihydroergotamine, in place of
conventionally employed whole heparin preparations, therapeutic
effectiveness, e.g. duration of anti-thrombotic activity, is

25 dramatically increased, whereby the daily dosage of both the
heparin and hydrogenated ergot alkaloid component required for
effective prophylactic therapy'may be corréspondingly reduced,



conjunction wth hydrogenated ergot al kal oi ds havi ng vaso-con- strictor
actg@Ny, in particular dihydroergotam ne, in place of conventionally
en@yed whol e heparin preparations, therapeutic effectiveness, e.g.
duration of anti-thronbotic activity, is 25 dramatically increased,
whereby the daily dosage of both the heparin and hydrogenated ergot,

al kal oi d conponent required for ef<fdctive prophylactic therapy nay be
correspondi ngly reduced. -3 - The present invention therefore has the
very inportant advantage of enabling significant reduction of the daily
medi cation required for patient treatnent. In that, as already noted,

treatment .i s gemgsé Prbyenty i AREARSoP theréfort HRBCEROVery NMpOFt@ReNidvant age

i nvention furthe royj des . the, concony tant advantage of enabling reducti
of the requir ed°£ia$'lagyhﬁ é&qqqgﬁc?"ét Eé@?&?%ﬁéet%ﬂéﬁdnﬁ%ﬁca%%ct i on of
patient di sconf oequirédifori patdenepeatnenti nfpothaticas ialreadynbbed,t 0 pati ent
under goi ng and | | elsy 0, r C ' t he
foregoing the p?gés;ée}'}rﬁ'gﬁil rr}\ge%{q%(;nhf@r ggi%leéégad’fppla%‘ndhg%&%g’l q@gn%oege% on
conprising: ) inventhgnifugthent expvddgnithal cancommitiaay i adyantage- ebesed liogor
activity, or phasdRees iofathe/ ragieRl ity aGijdceddi FAQ addinentdier eof . and
substantial reduction of patient discomfort. This is of especial
importance in relation to patients undergoing and recovering from

major surgery, : '

10 In accordance with the foregoing the presént invention provides a
pharmaceutical composition comprising: '

i} an hydrogenated ergot alkaloid having vaso-constrictor
attivity, or pharmaceutically acceptable acid addition
- salt thereof,
and
ii) a low molecular weight heparin of average molecular weight of
- 10,000 or less, or pharmaceutically acceptable salt
thereof.

_COmpOnent 1)-of the compositiohs of the invention is suitably:
a hydrogenated ergot alkaloid of formula I '

(@

on

S



i) a low nol ecul ar wei ght. heparin of average nol ecul ar wei ght of 10.000 or
| ess, or pharmaceutically acceptable salt thereof. Conponent i) of the %
conpositions of the invention is suitably: a hydrogenated ergot -al kal oi d‘
Yormul a. ‘4 ['ERR] wherein R is hydrogen or [ERR] alkyl, Rl is nethyl,
ethyl;, or iso:propyl, R2 is iso-propyl, sec.-butyl, iso-butyl or benzyl and
X is hydrogen or nethoxy, 5 or a pharmaceutically acceptable acid
addition salt thereof. Preferably-=-c8nponent i) is dihydroergotanine, :
6- nor -i sopropyl - 9, 10-di hydro-2' B-net hyl -5', [ ERR] - benzyl - er gopeptiine or
di hydroergo- valine or a pharmaceutically acceptable acid addition salt
t here- of, dihydroergotamne and its pharnaceutically acceptable acid 10
addition salts being nost preferred. Suitable pharmaceutically acceptable
acid addition salts are e.g. the nethanesul fonates, nual einates and
tartrates, and, in the case of dihydromfgomﬁ ne,t he net hanesul fonate in -
particul ar 0 ! H

' -k (s NG

C-NH---- o

o
wherein R is hydrogen or C1-4 alkyl,
'Ry is methyl, ethyl or iso-propyl,
Ry is iso-propyl, sec.-butyl, iso-butyl or benzyl and
X is hydrogen or methoxy, '
5 or a pharmaceutically,acceptable acid addition salt thereof.
% } _ Preferably component i) is dihydroergbtamine, 6-nor-i§opropy1-

 9,10-dihydro-2'R-methyl-5'«<-benzyl-ergopeptine or dihydroergo-
valine or a pharmaceutically acceptable acid addition salt there-
of, dihydroergdtamine and its pharmateutfcally acceptable acid
" 10 addition salts being most preferred. Suitable pharmaceutically
| acceptable acid addition salts are e.g. the methanesulfonates,
'maieinates'and tértrates, and, in the case'of'dihydroergotamine
the methangsuffonate in particular. | S



By the term"a | ow nol ecul ar wei ght heparin" is neant a heparin

pr gpaded, e. g. by isolative procedures or depol ynerisation such as
hef éDgaft er described, so as to achieve significant reduction of average

nmol €Ul ar wei ght as conpared wi th whol e heparin prepara- 5 tions.

~Conmponents ii) for ‘use in accordance with the present invention haye an

average nol ecul ar weight of - 10,008 er less, nore preferably of ca. 8,000
or less. Preferably however the average nol ecul ar weight is not |ess than
ca. 4,000, nore 10 preferably not |less than ca. 5,000, nost preferably not
| ess than ca. 6,000 Especially preferred conponents ii) accordingly have
an average nol e K 0 . ;¢4 cul ar
fromca. 3,000 t \egh‘goé P M@E};?ﬁ- "‘égg'% 8“{ 15 TEAR bhepdt i 6, 000
t 1,000. It is fnmepm,ad £i%f by riégmwe RreReduTentar 9590 Tymerisabion sueh 3f -

rel atively uni fq{e%fﬂf@éﬂ'd%cmb&htso & %o aumbv@tsibxeﬁstaw r%ucrmme of

o

ferably 80 % of the ab
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10, 000 or | esS. t3unsabl e pharnaceutlcally acceptable salts of | ow nol ecul ar
20 weight heparins as conponent ii) are e.g. the calcium and potas- Si um
and, in particular, the 503 gg}salt The | ow-no]ecul ar wei h%& arin or

phar maceut i cal | yCORRREAL R} PS¢ Har deseranseoyih ste o5 )°"may he
obt ai ned in accole—dakse hivehamevérage Memlamwefghtaaﬁ —€.19,000/ orsol ati on
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the average moleCuiar deight is not less than ca. 4,000, more

10 preferably not less than ca. 5,000, most preferably not less than
ca. 6,000, Especially preferred components i1) accordingly have
an average molecular weight of from ca. 10,000 to ca. 4,000 in
particular from ca. 3,000 to ca. 5,000, e.g. of ca. 7,000 ¢+ 1,000

~or of ca. 6,000 £ 1,000, [t is further preferred that components

15 i) should be of relative!y uniform molecular weigh: e.g. with
at least 60 %X, more preferably 380 % af polymer units having a
molecular weight within the above defined average molecular -
weight limits, e.g. having a molecular weight of 10,000 or less.

Suitable pharmaceutically acceptable salts of low molecular
20 weight heparins as component ii) are e.g. the calcium and potas-
sium and, in particular, the sodium salt,

The low mbleéular'wefght heparin or pharmaceutically acéﬂptable
.salt thereof emp!oyed as component i) may be obtained fn accor-
~ dance with methods kriown in the art, e.g. by jsalation of Tow mo-
25 lecular weight fractions from whole heparin preparations, e.g. by
fracticnal precipitation and filtration, for example as described
in German Offenlegungsschrift No. 29 45 591, or by depoly-
merisation of high molecular weight fractions of whole heparin



i’n German O fenl egungsschrift No. 29 45 591, or by depoly- nerisation of
hi gh nol ecul ar wei ght fractions of whole heparin -6- e.g. by chem cal=
éleavage for exanple as described in Bel'gi an Patent No. 888,864 or |
ur opean Patent - Publication No. 27,089. Alternatively conponents ii) ma
obt ained by .a conbi nati on of such technlques e.g. by separation of |ow
mol ecul ar wei ght heparin from whol e heparin preparations, followed by 5
depol yneri sati on of remaining higher nol ecul ar wei ght heparin fractions to
yield further |ow nol ecul ar wei ght - heparin and, optionally, comnbination of
the two | ow nol ecul ar wei ght heparin preparations thus obtained. Where | ow
nol ecul ar wei ght heparin is ared by chem cal clea- 10 vage,. i ndividua
chai n residues nfsf-ubyEhgBicd n% F%e'o¥° T IFEATRIZ| amﬁ?"’@égl%B?W‘ﬁart i cul ar
de-sul fatisati onpatéherns.t 888 864 ur Burchean lPaEenmPeEHQadimcﬂowzvt‘oame pr eslent
i nvention, conp I qmﬁe | egpent |y
‘be reconstitut edﬁﬁm‘ ?dn'g%vﬁ' %I"%ﬁ'lﬁlr%%‘r}liz ge 'B?\f?nieg g‘ﬁ%a{::%g’r’ gﬁ%@ g\ft h
known 15 techni qexed, techniguesape 4. ahhlségél'tﬁlism taf 1ove mpdeavlptnedaiti scl osed in

French pat ent Spﬁé‘da?hﬁ@rbﬁ%%'q’e r@ggrﬁ%reﬂé“‘ﬁfﬁmlsowmbwbﬁr wei ght beparin
preparatlons ositions of

h
the invention, ﬁ%@i 'YFgBﬁ%}%Péﬁ ?ﬁﬁéggPa é?ﬂg ﬂﬁ@aﬁﬁf%ﬁhﬁzﬁ anjfder gone

no, or fractions to yield further low molecular weight hepar1n ‘and, _
optionally, combination of the two low mo1ecu1ar weight heparin
preparations thus obta1ned

Where low molecular weight heparin is prepared_by chemical clea-
10 vage, individual chain residues may undergo a measure of chemical
modification in particular de-sulfatisation. Where this occurs,
for use in accordance with the present invention, components ii)
initially produced may, if desired, subsequently be reconstituted
or otherwise appropriately modified in accordance with known
15 technigues, for example analoguosly to the techniques disclosed
. in French patent specification No. 888,864,

Where low molecular weight heparin preparations obtained by

chemical cleavage are used in the compositions of the invention,

these will preferably be preparations which have undergone no, or
Lﬂ) 20 substantially no additional chemical modification.

Components i) and ii) are suitably preSent in a ratio of 1 mg of
component i): 300 to 70,000, (e.g. 500 to 70,000), preferably 300
to 35,000 IU of component ii). More preferably components i) and
ii) are present in a ratio of l'mg of component i): 1,000 to
25 20,000, {e.g. 2,000 to 20,000) most preferably 1,000 to 10,000 IU

 of component ii). When component i) and/or ii) is present in
hharmaceutically acceptable salt form, the equivalent amount of
salt form providing the indicated ratios is employed.



20 substantially no additional cheni cal nodification. Conponents i) and ii)

R00 to 70,000), preferably 300°to 35,000 IU of conponent ii).
ably conmponents i) and ii) are present in a ratio of 1 ng of

a uitably present in aratio of 1 ng of conponent i): 300 to 70, 000,
D ;

conmponent i):

1,000 to 25 20,000, (e.g. 2,000 to 20,000) nost prefe

1,000 to 10,000 IU of conponent +i? = When conponent i) and/or ii) is
present .in pharmaceutically acceptable salt form the equival ent anmount of
salt formproviding the indicated ratios is enpl oyed. -7- As prev
conpositions of the invention will generally be adm nistered
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accordingly can not be kept in reserve for periods of more than a
few hours and are thus of limited practical value.

Preferred compositions in accordance with the present invention
are stabilized solutions of the type described in the
aforementioned U.S. Patent No. 4,402,949 employing e.g., as an

-AQdi;iOnal ;qmpdnent_iii) a pharmaceutically acceptable calcium

or magnesium salt of ethylehediaminetetraacetic acid (EDTA) as a
st;bilizing agent, For such solutions the solvent medium

preferably comprises iv) water and v) a pharmaceutically .

acceptable mono- or poly-alcohol.

Indicated magnesium and calcium salts of EDTA as component. iii)

‘are the mono-magnesium and mono-célcium salts including the phar--

maceutically_acceptable p91y7metal.sa1ts.incorpgrating magnes ium
and, preferably, calcium togethef with mono-valent metal ions,
e.g. sodium or potassium ions. The preferred salt of EDTA for use
in accordance with the invention is the mono-calcium-bis-sodium
salt (CaNag.EDTA) aléo known as calcium titriplex. The mono-
magnesiumfbis-potassium salt (Mng EDTA) may also be mentioned.

- w’
N’



or magnesi um salt of ethyl enedi am netetraacetic acid (EDTA) as a 15
stabilizing agent. For such solutions the solvent nedium preferably oy
conprises iv) water and v) a pharmaceutically acceptabl e nono- or . .
ol.y=al cohol . I-ndi cat ed nmagnesi um and cal ci um salts of EDTA as conponéeq
i sare the, nono-magnesi um and nono-cal cium salts including the phar- 20
maceutical ly acceptable'poly-netalﬁgalts I ncor porating magnesi um and,
preferably, calciumtogether wth”rmbno-valent netal ions, e.g. sodium or
pot assiumions. The preferred salt of EDTA for use in accordance with the
I nvention is the nono-cal ciumbi s-sodiumsalt ([ERR] EDTA) al so known as
calciumtitriplex. The nono- 25 nagnesium bis-potassium salt éé&Rﬁ] EDTA)
may al so be mentampaeent i11) ds nrefipeabdicprieseyt 18 @ renes o6 {rogr Uit lin a
Do oAbl y 1t o B B R L Lot Conponeat 11). Vh
preferably o] sed -on_an u : onent ii). en
t he sol vent rred?-‘ir‘f’ﬂgg"rﬁ i%’bgncﬂ%gﬁg’gt g'qog) I@ﬁg %ﬂplynéﬂct ggm‘; di | uent or
carrier, these are preferably present in an anount of 45 to 72 % and 28 to

.55 % respecti vg*tﬁenegﬁ%%g]%ttdii}‘ﬁt&ynsrfgeglrr,go@gr%%?hwmggi¢)i_ l@_ne. Reeferr ed.

conponents v) € nol ,~ propyl ene yco y- l.ene %ﬁgco
(suitably hadi ndiluentasr edrrigsl dhasaaragirgfier xlycereseet 460" MPYENGT ene
glycol, triethyheng 7 Wcehd 280t0/58 b rekpecasval),| based on the total volume

of the composition.

A Preferred components v) are ethanol, propylene glycol, polyethy-

" ‘lene glycol (suitably having an average molecular weight of ca. _

10 400), diethylene glycol, triethylene glycol and glycerol, as well
as mixtures thereof, More preferably v) comprises'a mixture of a)
‘ethanol and b) triethylene glycol or of c) glycerol and d)
propyléne glycol. In such mixtures a) and b) are preferably
present in a ratio of from 1 : 6 to 10, more preferably 1 :' 8

15 parts by weight and c¢) and d) are preferably present in a ratio
of from1 : 8 to 12, more preferably.1:10 parts by weight.

In a preferred embodiment, such solutions as aforesaid also com-
prise as a further componént vi), a physiologically acceptable
. anaesthetic. Anaesthetic components vi) are preferab)y "acetani-
R 20 1ide anaesthetics" by which is meant any member of the class of
physiologically acceptable acetanilide derivatives having anaes-
thetic activity, including the various known anaesthetically ac-
-tive 2-amino-N-phenyl-acetanilide derivatives and their pharma-
ceutical!y'acceptable salts. Preferred acetanilide anaesthetics
25 are 2-(diethylamino)-N-(2,6-dimethylphenyl)-acetamide (also known
as Lidocaine), 2-{butylamino)-N-({2-chloro-6-methyl-phenyl)-



I Xxtures thereof. More preferably v) conprises a m xture of a) ethanol
) ) triethylene glycol or of c) glycerol and d) propylene glycol. In
jﬁ1xtures a) and b) are preferabl'y present in a ratio of froml : 6 to ,
10 ‘nmore preferably 1 : 8 15 parts by weight and c¢) and d) are’ preferablxh*
present in aratio of from1l : 8 to 12, nore preferably 1:10 part-s. by
weight. In a preferred enbodi nent _ §qch solutions as aforesaid al so com
prise as a further conponent vi), a physiologically acceptabl e anaesthetic.
Anaest heti c conponents vi) are preferably "acetani- 20 |ide anaesthetics”
by which is neant any nenber of the class of physiologically accept abl e

acetanilide derlv anae het.i t | udi ng .t he

vari ous known a‘?&? gﬂ’i‘g %\%E Prfn%'(al\ép( ﬁ%thgi@f’gﬂf’%tde
derivatives andarmlde)-rm-pbw1r¢aacmemetrwdl estexc CElspakiaminsad BaycFmef etomed
acetanilide an e

5 (di et hyl an ng’@l\l? éﬂpg %gnsng?ﬁrnﬁc%hcial1yaggceaptagle alts of such aceta-

Li docai ne), 2- ('bUt’?@ aﬂﬂaﬁi)')hﬂﬁll%sz ’Gﬁl oefﬂ nEB i hw@ﬁy]gmdes J‘Qe" acet ani de
(alt f\0| kn0\th s ﬁ@%bﬁ@ate&p@em 2n()2fsﬂlpeéfw4aam rwagéait- 1@randaiohmt@ﬁ lﬂ-fm ac: Iol
nme ester ar raceut i ca
accegt abl e sal t 5%@“ "éﬁ:‘g?g aﬁF‘F oaeg‘g%&ggqngg?@gppﬁyﬁﬁd‘g t°He| r Y
hydr ochl ori des. v%en 5 present, conmponent vi) is preferably present in an
~amount of from dyi,Qichs% £ WRONh EATER, OR hRrbM Wit The Phsédie in-

~ conposition. ,
vention suitably have a pH of from 4 to 6.

It will of course be appreciated that while solutions, e.g. as

10 described above, will generally be most convenient and-preferred,

' ~the present invention also includes other appropriate forms of
composition comprising components i) and ii), such as lyophylised
preparations e.g. for putting up in solution or other suitable
liquid form, prior to administratioh. The compositions of the in-

15 vention may contain any further desired'additives, e.g. carriers,
diluents, stabilizing agents, preserving agents, colouring
agents, and surfactants as known in the art.

Compositions of the invention are indicated for use for the pro-
phylaxis of thrombosis, in particular for use in the prevention N
20 of post-operative thrombosis. ' . )

?he advantagous properties of compositions of the invention as
compared with compositions previously employed in the art may,
for example, be demonstrated in clinical trials, e.g. employing
the 1125.fibrinogen uptake test of K.H. Frey et al. [Med. Klin.,



§o|utions, e.g. for injection, in accordance with the present in- vention

suitably have a pH of from4 to 6. It will of. course be appreciated that u
whil e solutions, e.g. as 10 described above, will generally be nost

conveni ent and preferred t he present invention also includes other

apphkopri ate.f.orms of conposition conprising conponents i) and ii), such as
| yophyl i sed preparations e.g. for putting up in solution or other suitable
l-iquid form prior to adni ni strationt0 The conpositions of the in- 15 '
vention may contain any further desired additives, e.g. carriers, diluents,
stabilizing agents, preserving agents, colouring agents, and surfactants as
known in the art. Conpositions of the invention are indicated for use for
the pro- phyl axi 8 d191%),opt0d6$3-1668)dar in ewhlich rladiatise finomt H&Spf dréna+ on 20
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the invention as previously enp the art
may, for exanpl el egoéemnh%meawedr ?i‘téri“h”é'aln Patignds.e. g. enpl oying the
[ ERR] -fibrinogen uptake test of KH Frey etal. [Med. Klln .- 10 - 70

(10790, 20 oS T8 ekt oo\ ik P R L SR B L - o "
measur ed ext ednatdly hiim neal acement, rncaiNESlQOesci orﬁaﬂ?énfﬁ:man ng maj or
surgery, for exagleRtéru11y the day before surgery and their legs are scanned
for 1125 radiation each day for between 2 and 3 weeks
_ thereafter. The fibrinogen injection is repeated 8 to 10 days
L - -after initial administration if the count rate remains low. A
10 Logic 121 counter/ratemeter is used for recording radioactivity,
counting being performed according to the technique of Kakkar et
al. [Lancet, 1 (1970), p 5401, Deep vein thrombosis (DVT) is
diagnosed if the count at any site differs by 20 % or more from
those at an adjacent point on the same leg or the same position
15 on the opposite leg, and if this difference persists or increases
in the subsequent 24 hours.

- In one such clinical trial subjects are divided into two groups.
Group 1 receives 0.5 mg dihydroergotamine methanesulfonate and
2,500 U low molecular weight sodium heparinate (average molecu-

20 lar weight ca. 7,000 £ 1,000) administered in the form of a sta-
% - bilised solution i.v. 1x daily, Group 2 receives 0.5 mg dihydro-

_ergot amine methanesulfonate and 5,000 IV whoie sodium heparinate
also administered in the form of a stabilised solution i.v. 2x
daily, Results for group 1 receiving comp051t10n in accordance

25 ‘with the present invention are compared with those for group 2
~ receiving conventional therapy. Reduction of the incidence of DVP
in both groups is found to be equivalent. '



5 tal hip replacenent, receive 100 uci of 1125-fibrinogen parenterally the
day-tefore surgery and their |egs are scanned for 1125 radiati on each day
fo.t ween 2 and 3 weeks thereafter. The fibrinogen injection is repeated -«
t0710 days after initial adnmnistration if the count rate rémains |ow A
10 Logic 121 counter/rateneter is used for recording radloact|V|ty, "ﬁ
counting being perforned according to the techni que of Kakkar et al. :
[ Lancet, 1 (1970), p 540]. Deep vein thronbosis (DVT) is diagnosed if the
count at any site differs by 20 % or nore fromthose at an adjacent point
on the sane leg or the same position 15 on the opposite leg, and if this
di fference persists or increases i the subsequent 24 hours. In one such
clinical trial subjects are divided into two groups.- Goup 1 receives 0.5
‘g di hydr oer got am ne net hanesul fonate and 2,500 | U | ow nol ecul ar wei ght
sodi um heparinate (average nolecu- 20 |ar melght ca. 7,000 [ERR] 1, 000)
adnministered in the formof a.sta- bilised solution i,v. 1x daily. Goup 2

recei ves 0.5 nipmparaddecressd soitanthnsenehtdined dnf thitawebowengliniced qY'UaWnoI e

sodi um hepari naits @89 HfEchicH efeashﬁgﬁeheoéagé%aﬁprasﬁigablé imgedingol ution
I.v. 2x daily. Results. n accord nce 25

fo
with the preselfersREaRT %He%f%%gﬁ‘gﬁfraﬁg% éﬁ@%’gﬁ@g@ ?%"f "ﬂ?%‘d‘d 35 Yeddhay y i ng
conventional tsveiapyhepBethatei (7000 & heOQO)chajendso bk dbtRined wbem theoups is

found to begeaiyVmbfituiar weight heparin dosage is reduced to 1,500 IU.

A suitable indicated daily dosage for the compositions of the in- o
vention, will accordingly be of the order of 1/3 of daily dosages
employed using known compositions comprising whole heparin or a

10 _pharméceutically acceptable salt thereof, with further reduction
of the conventional heparin dosage, e.g. down to 1,500 IU daily
being pdssible._Thus an indicated daily dosage for component i)
will be of the order of from ca, 0.2 to ca. 1.5 mg, e.g. ca. 0.5
mg and for component ii) ca. 1,000 to ca. 10,000 IU e.g. ca.

15 1,500 to ca. 5,000 IU. If desired the daily dosage may be ad-
ministered in diVided dosages e.g. 2 to 4x daily. Preferably how-
ever it is administered as a single dosage 1x daily e.g in unit
dosage form. Alternatively components i) and ii) may, if desired,
be administered separately. .

€

20 Suitable unit dosage forms for the compositions of the invention
e.g. for stabilized injection solutions as hereinbefore described
~comprising e.g components iii), iv), v) and, optionally, vi), in-
clude injection ampou!es'and throw-away syringes containing a
_ pre-determined amount of the composition. Such unit dosage forms
25 suitably contain from ca. 0.2 to ca. 1.5 mg, preferably ca. 0.5
mg, of component i) and from ca. 1,000 (e.g. ca. 1,500), to ca.
10,000 IU, preferably ca. 1,500 IU (e.g. ca. 2,500), to ca. 5,000
IU of component-ii) Most preferably they contain ca. 0.5 mg of
_ component i) and ca. 1,500, ca. 2,500 or ca. 5,000 IU of com-
30 ponent i), :

i



, 711- Conparable results to those obtained in the above clinical trial wth,
daily injection of a single dosage conprising. 0.5 ng di hy- droergotam ne; . :
et hane sul fonate and 2,500 IU | ow nol ecul ar wei ght sodi um heparinate /LAY
(7,060 [ERR] 1,000) nay al so be obtained when the 5 | ow nol ecul ar weig @
hepa& n dosage is reduced to 1,500 IU. A suitable indicated daily dosage
for the conpositions of the in- vention, will accordingly be of the order

of 1/3 of daily dosages enpl oyed. using known conpositions conprising whole
heparin or a 10 pharnaceutically acceptable salt thereof, with further
reduction of the conventional heparin dosage, e.g. down to 1,500 IU daily
bei ng possible. Thus an indicated daily dosage for conponent i) wll be of
the order of fromca. 0.2 to ca. 1.p20y, .e.g. ca. 0.5 ng and for conponent
ii) ca.. 1,000 to ca. 10,000 IU e.g. ca. 15 1,500 to ca. 5,000 IU. |If
de5|red the dai |y dosage may be ad n1n|stered I n divided dosages e.g. 2 to

4x daily. Preferably how ever S adn1n|stered as a single dosage 1x
daily e.g in uni f r I ) y, if
desired, be admlhl S 9@1 sg tmreaflg e@“’%%g Q E%risaﬂg@]fbg?lr/%de or the

conposi tions of & heoqeﬁﬁeﬁ@t"l greparpbions oA Phé@t!cﬁlﬂ}‘éél |Q9HP%-°0‘I’3M’F dfis as
her ei nbefore de%@&d)mﬂc&mﬁ It?nbngmnampmmﬂnsfocess JcompMises v)braﬁgh ng |

contat i ng a pr & BEtRRRThAY TiBult IBeeE R LEEEEh oh COBARME 1) Hisage
forms 25 sui$akekgmpleytmiingingm cmpotert i) togetherSwitd, aprrmbememl yika. 0.5
my, of conponentinid 3Gk fonOTR Pohdm3CtiEalry Geceptat’iOko1veRt Cedium,
/ Where solutions are prepared comprising additional components
iii), iv) and.v) and, optionally, vi) as hereinbefore described,
the process is suitably carried out by a step-w1se procedure com-
10 pr1s1ng '

1) preparation of a solution of component i) and, optionally,
' component vi) in a solvent medium comprising component v);

2)' preparation'of:a solution of component ii) and.component
iii) in a so]vent medium comprising component iv);:

15 3) .combination of the solutions obtained via steps 1) and 2),
and T S '

'4)  optional addition of further component iv) and/oF v).

For the:preparationIOf solutions, the process of the invention is
preferably carried out with protective gassing, e.g. COz-gassing-
20 of the solution(s). If the pH of the obtained solution is outside
the range pH 4 to 6, it is preferably adjusted to within this
range, e.g. by the addition of an appropriate quantity of a phar-
maceutically acceptable acid, e.g. a pharmaceutically acceptabie
organi¢ acid, When a pharmaceutically acceptable acid addition
25 salt is employed as component i), added acid will preferably cor-
respond to the salt form employed. Thus when component i) is in
methane sulfonate salt form, any adjustment of pH necessary will



OlU, preferably ca. 1,500 IU (e.g. ca. 2,500), to ca. 5,000 IU of
C nent ii). Mst preferably they contain ca. 0.5 ng of conponent i) and
ca.. 1,500, ca. 2,500 or ca. 5,000 IU OE com 30 ponent ii). -12- In _
addi tion to the foregO|ng t he present Bvention al so provi des a process for
the preparation of a pharmaceutical conposition in accordance with the A\
I nvention, which process conprises bringing a conponent i) into inti mte

P XL BB P ecteh, 1 hod B NPl A PRRCAERERCTS

accept abl e sol vent medium Were solutlons are prepared conprising
addi ti onal cThepobkained icomposiitign mayl be) putraip tpunbbiaosage Foym as her ei nbef ore

descri bed, tﬁﬁeﬁ’ﬁ&%‘f@ﬁé deferlelablol 7 2hb Rsf i BIGLTORP Ml Moy oodur e

com 10 prisin | et corrponent 1) and,

~optionally, @ intn pmnqulasgélteeﬁmmiem esefarat] hg‘&'brﬁb'ﬁnent v); 2)

preparation ﬂict@vé evg) o cg‘asgﬂ-rggonent 1) and conponent iii) in a solvent
medi um conpri si ng conpone% Y 15 3) conbi nati on of the solutions

comonent 1 vJF A-firsper Wbedy tvﬁ@% flns, LT AP a1 B0 bt el 000

~the | nvernl oh component ) as defined in any one of claims 1 to 12 and of a

component ii) as defined in any.one of claims 1 to 12 in the
manufacture of a composition suitable for thrombosis prophylaxis,
in particular to prevent occurrence of post-operative thrombosfs. -

Suitable daily_dosages_of components i) and ii) for use 1n_the'

above method are as hereinbefore described. Preferably components
i) and if) are administered concommitantly in the form of a phar-
maceutical composition as hereinbefore described. ' |

~In a yet further aspect the present invention also provides a
pack or dispenser-device adapted for substantially concommi tant
presentation or administration of a component i?) as hereinbefore
defined and of a component ii) as hereinbefore defiﬁed, said com-
ponents i) and ii) being contained in said pack or dispenser de-
vice apart. Conveniently the components i) and ii) are each con-
tained in the pack or dispenser device in unit dosage form, the

‘quantities of components i) and i) in each unit dosage being | N
e.g. as hereinbefore_describcd,'i,e. with individual dosage forms

. most preferably comprising ca.0.5 mg of component i) and 1,500,
2,500 or 5,000 IU of component ii). Preferably the pack or



preferably carried out with protective gassing, e.g. [ERR] 20 of the
solution(s). If the pH of the obtained solution is outside the range pH 4_.. . -
to 6, it is preferably adjusted to within this range, e.g. by the additieég)
of an. appropriate quantity of a phar- maceutically acceptable acid, e.g.
phatoaceuti cal |y acceptabl e organic acid. When a pharmaceutically
acceptable acid addition 25 salt is enployed as- conponent i), added acid
will preferably cor- respond to the salt form enpl oyed. Thus when conponent
i) is in nethane sulfonate salt form any adjustnment of pH necessary wll
-13- preferably be effected by addition of nethane sulfonic acid. The
obtai ned conposition may be put-up in unit dosage formas hereinbefore
described, e.g. in the case of |njeéﬁrble solutions, by filing into
anpoul es atter filtration, preferably with pro- tective, e.g. [ERR
gassing. In a further aspect the present invention also provides use of a
conponent i) as defined in any one of clains 1 to 12 and of a conponent ii)
as defined in ard;ismmseo#davﬁeé lbeads wdordct ions tfloe thencéromnitandf admicbnposi tion
suitable for thrQphoRhSePra ogk%le@ i B fUlRh pcg hsoReRts QGCiHd ence of
post-operative thronb05|s ui t %1 n FF aﬁ%?ages o} Hggnentsqu{andll)
for use in the dfdve method are as herelnbefore descrlbed Preferably
conmponents i) and ii) are admi ni stered concommitantly in the formof a
phar- Suitable dispenser-dev1ces in accordance with the present inven-
_ 5 tion include multiple-, e.g. twin-chambered syringes in which
W/ components i) and ii) are contained in separdte chambers thereof
and which are adapted for concommitant or immediately consecutive
administration of the contained components by injection. Such

multiple-chambered syringes are known in'the art.

10 The following exanples are illustrative of processes for the pro-
duction of compositions in accordance with the present invention.



maceuti cal conposition as hereinbefore described. In a yet further aspect
the present invention al so provides a pack or dispenser-devi.ce adapted for
kroantial |y conconitant presentation or administration of a conponent i°) .
¢i nbef ore deflned and of a conponent ii) as hereinbefore defined,; :

vice apart. Conveniently the conponents i) and ii) are each con- tained in
t he pack or dispenser device in unit dosage form the quantities of
conponents i) and ii) in each unit dosage being e.g. as hereinbefore

- described, i.e. with individual dosage forns nost preferably conprising
ca.0.5 ng of conponent i) and 1,500, 2,500 or 5,000 |U of conponent ii).
_Preferably the pack or dlspense¥5ﬁeV|ce bears directions for the

conconmi tant adm ni - stration of a predet er mi ned anount of each of
conponents i) and ii). Suitable dispenser-devices in accordance with the
present inven- 5 tion include multiple-, e.g. twi n-chanbered syringes in
whi ch conponenE¥AMPLEahd ii) are contained in separate chanbers thereof and
- which are adapted for concommtant or inmrediately consecutive '

adm ni stration_of the contained co Ponents bY i nj ectioon. Such
mul tipl e- chaﬁWMﬁﬂMW&ﬂ&%ﬂ%w ng exanpl es

are illustrati weparfingeacedsiag dronvéragepmatecdlart wengmf oﬁ(ﬂﬂ‘majat.l ons in
raccordance w tg ddaet(p %segltoobnvent I on.

5 1,000 g whole sodium heparinate having an average molecular .

- weight of 15,000 are dissolved in 6.66 litres distilled water,
the pH adjusted to 2.7 by the addition of ca. 145 ml 25 % HCI,
and the whole passed through a 520 b 1/2 (0 320 mm) folded filter
from the company Schleicher and Schiill. The obtained filtrate is

10 pumped through a molecular filtration membrane having a nominal

| molecular weight exclusion limit of 10,000, (Pellicon filter-
casette: catalogue no. PT GC 00001 of the Millipore company) at
room temperature and with the exclusion of light. The following
conditjons are émployed:

15 'Entry'pressure: e 3.2 x 105 Pa. .
| Pressure at the residue side: 1.2 x 105 Pa, | N
Total through-flow: ca. 200 ml/min,
Residue flow: ca. 196 ml/min,
Filtrate flow: ' ca. 4 ml/min,.

20 After pumping for 1 hour, the filtrate flow is lead into a sepa-
" rate container and collected. Filtration is stopped after ca. 24
hours. The filtrate (ca. 1000 - 1200 m)) is readjusted to the pH
value of the original whole sodium heparinate solution (ca. pH 7)
by the addition of ca. 3 ml 30 % aqueous NaOH. This solution is
25 FRACTION I.

The residue is adjusted to pH 3.5 by the addition of ca. 10 ml 30
% aqueous NaOH and re-filtered for ca. 24 hours under the same



-15- EXAMPLE 1 Process for the production of |ow nol ecul ar wei ght sodi um
hepari nat es having an average nol ecul ar wei ght of fromca. 6,000 to ca.

9,000 5 1,000 g whol e sodi um heparinate having an average nol ecul ar. " _
rei ght of 15,000 are dissolved in 6.66 litres distilled water, the pH
adjusted to.2.7 by the addition of ca. 145 m. 25 % HO, and the whol e
passed through a 520 b 1/2 (0 320 mm) folded filter fromthe conpany
Schl ei cher and SchU |. The obtained filtrate is 10 punped through a

nol ecul ar filtrati on nenbrane having a nom nal nol ecul ar wei ght excl usion
limt of 10,000, (Pellicon filter- casette: catal ogue no. PT GC 00001 of

the MIIlipore conpany) at roomtenperature and with the exclusion of |ight.
The fol l owing conditions are enpl oygd: 15 Entry pressure:
3.2 x [ERR] Pa. Pressure at the residue side: 1.2 x 105 Pa.. Tot al
t hr ough-f | ow ca. 200 mM/mn. Residue flow
ca. 196 m/mn. FHtraterow ca. 4 mM/mn. 20 After

punpi ng for 1 hour, e flo a- rate container
and col | ect ed. I'—'?qnf’i‘%\‘tqnénaﬁ §e€tf86% wa?bé’r"etheZﬁ”ﬁSG"r% cFnd0Pinr it e (ca.
1000 - 1200 nl) ddjustesddjtoisthedpH aalde opHthe original whole sodium heparinate

solution (ca. pH 7) by the addition of aqueous NaOH. This solu-
tion is FRACTION II.

5 The residue is adjusted to pH 4.2 by the addition of ca. 60 m1 30
% aqueous NaOH and re-filtered for ca. 26 hours, again under the
same conditions as set forth ébove; The filtrate (ca. 500 ml) is
adjusted to the pH value of the original whole sodium heparinate
solution (ca. pH 7). This solution is FRACTION III.

10 The three fractions are each separately further processed as fol-
Tows:

The.sodium-heparinate is first precipitated by the addition of
1.1x the volume of acetone, the oily, viscous precipitate allowed
to settle overnight and the solvent decanted off. The residue is
15 covered with ca. 3x the voTume of methanol and the whole stirred

thoroughly at ca. 1000 r. p m.. The sodium heparin subsequently
precipitates as a whitish precipitate which is granulated in a
mortar under methanol. The obtained suspension is filtered off

: and the residue dried at 60° at a pressure of ca. 200 Pa. In the

© 20 event that the NaCl content is greater than 0.5 %
re-precipitation in accordance with the same technique will be
requiréd.

The three fractions thus obtained have the following charac-
 teristics:



~heparin sulgseMENTARY MNRLYSISpi-t gt es as a whitji sh precipitgte which 1s

val ue of the original whole sodiumheparinate solution (ca. pH 7) by the
(tion of ca. 3 m 30 %aqueous NaOH This solution is 25 FRACTION 1. The-
shtue is adjusted to pH 3.5 by the addition of ca. 10 m 30, % aqueous

ecr and re-filtered for ca. 24 hours under the sane -16- conditions as,
set forth the above. The filtrate (ca. 800 m). is adjusted to the .pH val &&
of the original whole sodium heparinate solution (ca. pH 7) by the addition
of aqueous NaOH. This solu- tion is FRACTION II. 5 The residue is adjusted
to pH 4.2 by the addition of ca. 60 m 30 % aqueous NaOH and re-filtered
for ca. 24 hours, again under the same conditions as set forth above. The
filtrate (ca. 500 m) is adjusted to the pH value of the original whole
sodi um heparinate solution (ca. p#77). This solution is FRACTION Ill. 10
The three fractions are each separately further processed as fol- |lows: The
sodi um heparinate is first precipitated by the addition of 1.1x the vol une

of acetone, the oily, viscous [prT e a1 U1 gnt } and
t he sol vent decanted off. The rJﬁf 'féﬁ l9-cov _ifhf?? rF"}A%gﬁruwnevwlurre
of nethanol and the whol e stirred thoroughlly atIxa. 100Q r.gId The spdi um

gr anul at eg=t+m=a

c | e 26.9% | 24.4%
H 3.3 % 3.1% 323 |
J - 2.9 | 241 2.7 % B
0 ) aay 45.9% | 46.8%
s 0 nas | e 11.6 %
Na T | 123 ? ) 1.8 % 1.3 %

| Activity (PTT-Test), _
based on WHO- - ca. 7535 IU/mgl ca. gots IU/mg |ca. 90%5 IU/me
Standard III '

Anti Xa-activity  |ca. 150%10 U/mg|ca. 155210 U/mg| ca. 160210 U/ mg

Average  mol. wt. |ca. 6,000%1,00C |ca. 8,0001,000] ca. 9,000%1,000

NaCl content 0.5 % 0.5 % <0.5 %




hortar under methanol. The obtained suspension is filtered off and the
residue dried at [ERR] at a pressure of ca. 200 Pa. In the 20 event that .- .
the NaCl content |Is greater than 0.5 %re-precipitation in accordance ‘;Eg‘
the.-sanme technique will be required. The three fractions thus obtai ned RaVe

t he, ol owi ng charac- teristics: - -17- FRACTION FRACTI ON
FRACTI ON | [ - |1l ELEMENTARY ANALYSIS C

23.7 % 24. 9% 24.4 % H 3.3 %
3.1% 3.2% N 2. 9% 2.4%
2.7 %0 ' 47.1 % 45. 9% 46.8% S
11.7 % 11. 9% 11.6 % Na _ 12.3 %
11. 8% 11.3 % Activity (PTT:Jest), based on WHO ca.
755 U ng ca. 805 IU ng ca. 90[ERRT§81LVnt Standard Il Anti Xa-activity

ca. [ERR] Ung ca. [ERR] Ung ca. 160-1 0 U ng Average nmol . wt.
ca. 6,0001,000 ca. 8,0001,000 ca. 9,0001, 000 Nad content
<0.5 % <0.5 % - <0.5 %

EXAMPLE 2

Preparation of a 1,500 IU low molecular weight heparin/0.5 mg
dihydroergotamine injectible solution, '

1) 18.4 kg propylene glycol and 1.84 kg anhydrous glycerol are '
5 poured into a 50 litre stirring vessel and the mixture
stirred for 10 minutes with COp gassing. 0.0286 kg
dihydroergot amine methane sulfonate and 0.426 kg lidocain
hydrochloride are dissolved in the mixture with stirring
‘and COp gassing over a period of a further 30 minutes.

10 2) 18.4 kg of water (suitabIe'for injection) are poured into a
30 litre stirring vessel and stirred for ca. 10 mins. with
02 gassing. 85.71 million IU (= ca. 1.7 to 2.5 kg) sodium
heparinate having an aVerage'molecular weight of 6,000 £
_ 1,000 and 0.114 kg of CaNap EDTA hexahydrate (commercially
15 available under the name calciumtitriplex) are then dis-
solved in the water with stirring and CO» gassing over a
further 30 minutes.

3)  The solution obtained via step 2) above is added with stir-
ring and CO2 gassing to the solution obt ained viq step 1).
20 The vessel in which solution 2) is obtained is then washed
-out with 1 kg of water (suitable for injection) and is also
added to fhe step 1) solution. The combined solutions are
stirred for a further 10 minutes with CO2 gassing. The pH
of the solution is ca. 5.5.



-18- EXAMPLE 2 Preparation of a 1,500 IU |ow nol ecul ar wei ght heparin/0.5
;'sjhydroergotanlne i njectible solutlon 1) 18.4 kg propyl ene gl ycol

Y. 84 kg anhydrous glycerol are 5° poured into a 50 Jitre stirring
<31 and the m xture stirred for 10 mnutes with C02 gassing. 0.0286 kg-.
dlhydroergotanine met hane sul fonate and 0.426 kg |idocai n hydrochl.ori de &
dissolved in the mxture with stirring and C02 gassing over a period of a
further 30 m nutes. 10 2) 18.4 kg of water (suitable for injection) are
poured into a 30 litre stirring vessel and stirred for ca. 10 mns. with
[ERR] gassing. 85.71 mllion IU (= ca. 1.7 to 2.5 kg) sodium heparinate
havi ng an average nol ecul ar wei ght_ of 6,000 [ERR] 1,000 and 0:114 kg of

CaNa2 EDTA hexahydrat e (connerciar1%'15 avai | abl e under the nane
calciumitriplex) are then dis- solved in the water with stirring and C02
gassing over a further 30 mnutes. 3) The solution obtained via step 2)

above i s added mnth stir- ring and C02 gassing to the solution obtained via
step 1). 20 4) THe sebstdoniis nadepstd at weighe)ofi 42 oHilakeddri 40 t hen

washed out with 1 kgibsyajtnd SHiiaisheod Yardni(SGiAM BRdidfceian . added to

the step 1) solution. The Conbined solutions are

§)  The obtained §ofution is pre-fiitgred using a membréne-
~ filter (0.2 um: Ultipor nm, Pall) and then passed via a
5 sterilised pressure-filtration apparatus having a membrane

filter (0.2 um: Ultipor nm Pall) at 1.7 bar with CO | (O

directly into an ampoule-filliﬁé machine, The'501ution is
filled in 0.8 mi dosages into 1 ml ampoules under sterile
- condftions.



Stirred for a further 10 minutes with €02 gassing. The pH of the solution

Is ca. 5.5. -19- 4) The solution is made up to a weight of 42.810
gor 40 litres) by the addition of water ('suitable for injection). 5) G
obt ai ned solutioen is pre-filtered using a nenbrane- filter (0.2 um U tipor

nm \Bal | ) and then passed via a 5 sterilised pressure-filtration
apparatus having a menbrane filter (0.2 um Utipor nmPall) at 1.7 bar
with [ERR] directly into an anpoul e-filling nmachine. The solution is filled
in 0.8 mM dosages into 1 m anpoul es under sterile conditions. - 20-

EXAMPLE 3 Preparation of injectible solutions conprising 0.5 ny

di hydroergotam ne and i) 2,500 and 5,000 IU | ow nol ecul ar weight heparin. 5
The procedure of exanple 2 is repeatﬁf enpl oying the sane rela- tive
quantities of all ingredients excepf“that in a first run 1 and.2/3 and in a
second run 3 and 1/3 the relative proportion of

EXAMPLE 3

Preparation of injectible solutions comprising 0.5 mg
dihydroergotamine and i) 2,500 and 5,000 IU low molecular weight

_ heparin,

5 The procedure of example 2 is repeated employing the same rela-
- tive Quantities of all ingredients except that in a first run l
and 2/3 and in a second run 3 and 1/3 the relative proportion of
sodium heparinate (average molecular weight = 6,000 ¢ 1,000) is
used.

10 EXAMPLE 4

Preparation of injectible solutions comprising dihydroergotamine
and low molecular weight heparin of average molecular we1ght = i)
7,000 £+ 1,000 and ii) 8,000 £ 1,000.

The procedures of examples 2 and 3 are repeated but replacing the
15 sodium heparinate of average molecular weight = 6,000 + 1,000

with 1) sodium heparinate of average molecular weight = 7,000 &
1,000 or 2) sodium hepafinate of average molecular weight = 8,000
+ 1,000, In each case the relative proportions of all ingredients
remain the same as in example 2. The relative proportions of

20 sodium heparinate employed, are respectively ca. 3,000, ca. 5,000
and ca. 10,000 IU/lmg dihydroergotamine methane sulfonate.



sodi um heparinate (average nol ecul ar weight = 6,000 [ERR] 1,000) is used.
SINNAMPLE 4 Preparation of injectible solutions conprising

f- oergotam ne and | ow nol ecul ar wei ght heparin of average_ nol ecul ar
‘weight = i) 7,000 [ERR] 1,000 and ii) 8,000 [ERR] 1,000. The procedures of-
exanpl es 2 and 3 are repeated but replacing the 15 sodiun1heparinate of ‘e
- average nol ecul ar wei ght 6,000 [ERR] 1,000 with 1) sodium heparinate of
‘aver age nol ecul ar wei ght 7,000 [ERR] 1,000 or 2) sodium heparinate of
average nol ecul ar weight = 8,000 [ERR] 1,000. In each case the relative
proportions of all ingredients remain the sane as in exanple 2. The
relative proportions of 20 sodi umJyepari nate enployed are respectively ca.
3,000, ca. 5,000 and ca. 10,000 IU'ng di hydroergotani ne met hane sul f onat e.
-21- . CLAI Ms: 1. A pharmaceutical conposition conprising i) an

hydr ogenat ed ergot al kal oi d havi ng vaso-constrictor activity, or

phar maceuti cal |y ceptable acid addition salt 5 thereof, and ii) a
| ow nol ecul ar é&&&ﬁﬁg heparin of average, nol ecul ar wei ght of 10 000 or

| ess, or pharnmaceutically acceptable salt thereof.

*

1. A pharmaéeUtical composition comprising

i) an hydrogehated efgot alkaloid having vaso-constrictor
activity, or pharmaceuticalty acceptable acid addition sailt ' Q;,
5 thereof, and

" 1i) a low molecular weight heparin of average molecular
weight of 10,000 or less, or pharmaceutically acceptab1e
salt thereof. _ _

2. A composition according to claim 1 wherein component i) is
a hydrogenated ergot alkaloid of formula I

R OH l I

10 wherein- R- is hydrogen or Cj.galkyl,
' Ry is methyl, ethyl or iso-propyl,
Rz is isq-propyl, sec.-butyl, iso?butyl or benzyl
and : D o _
X is hydrogen-or‘methdxy,
1§  ‘or'a pharmaceutically acceptable acid addition salt
thereof.
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2. A conposition according to claim1 wherein conponent i) is a

hydr ogenat ed ergot al kaloid of formula | [ERR], 10 wherein- R is SN

hydrogen or O 4alkyl, [ERR] is methyl, ethyl or iso-propyl, [ERR] is .

|so Evppy sec.-butyl, iso-butyl or benzyl and X is hydrogen or nethox(ﬁ??}
or a pharnaceutlcally acceptabl e acid addition salt thereof

-21 3. A conposition according to claim2, wherein conponent i) is
di hydr oergot am ne or a pharmaceutically acceptable acid ad- dition salt
t hereof. 4. A conposition according to claim2, wherein conmponent i) is

6- nor --6-i so-propyl -9, 10-di hydro-2'[ ERR] - net hyl -5 ' [ ERR] - benzyler go-
peptine, or di hydroergovaline, or a pharnmaceutically accep- table acid

addition salt thereof. 5. A conpdsttion according to any one of clains 1
to 4, where- in conponent i) is the nethane sulfonate, naleinate or tar-
trate of the anti-thronbotically active ergot. al kal oid. 6. A conposition

according to any one of claims 1 to 5, ‘where- in conponent i) is
di hydr oer got am n&. nethmnwlt@hmraacerding to claim 2, wherein component i) is

dihydroergotamine or a pharmaceutically acceptable acid ad-
dition salt thereof,

4. A cbmpdsition according to claim 2, wherein component i) is
_ ' 6-nor-6-iso-propyl-9,10-dihydro-2'3-methyl-5'«-benzylergo-
N peptine, or dihydroergovaline, or a pharmaceutically accep-
table acid addition salt thereof.

5. A composition'actofding to any one of claims 1 to 4, where-
in component i) is the methane sulfonate, maleinate or tar-
trate of the anti-thrombotically active ergot alkaloid.

6, A composition according to any one of claims 1 to 5, where-
in component i).is dihydroergotamine methane sulphonate.

7. A composition according to claim 6, wherein component ii)
has an average molecular weight of ca. 8,000 or less.

~ 8. A composition according to any one of claims 1 to 7, where-
in component ii) has an average molecular weight of not

less than ca. 4,000,

9, A composition according to claim S,rwherein component ii)
has an average molecular weight of not less than ca. 5,000.

10. A composition according to claim 9, wherein-éomponeqt ii)
has an average molecular weight of not less than ca. 6,000.
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a ge nol ecul ar wei ght of ca. 8,000 or |less. 8. A conposition

a .ding to any one of clainms | to 7, where- in conponent ii) has an
average nol ecul ar wei ght of not |ess than ca. 4,000. 9. A conposition —
according to claim8, wherein conpogat ii) has an average nol ecw ar wei gt/
of not Tess than ca. 5,000. 10. A conposition according to claim9,
wherein conponent ii) has an average nol ecul ar wei ght of not |ess than ca.
6, 000. -23- 11. A conposition according to any one of clains 1 to 10

wher ei n conpgqent I ht. hepari n.
12. A COh‘pggl {AI S%ﬁﬂgéggio&hgcmkﬁtﬁ {) (ﬁ(} f@mgctj(}% bd\e\ﬂhgml M
conponent ii) i $oUpPRNesEdiidnis p‘(bﬁa iulm%ﬂtc%ﬁ d pwimod aculasf wed ghbvheparimul ar
wei ght heparin. 13. A conposition according to any one of clains 1 to 12,
~ wherein conponents i) and ii) are present in a ratio of 1 ng Conponent 1) :

300 to 70, 00, U nmmntiomahcomng toA\aﬁng?\‘éSb% nggggézqawmg to cla m 13,
to coO onen (|

wherein the ratio s

A conposi tion accﬂﬁeiﬁgg 4'svﬁ§'§r é‘?qf”{“hwéﬁ’é‘ml Qr f"R@i"&'orrponent
i): 1,000 to 20, o9t chmr’rmmemeculla)' welight heﬁaﬁﬁﬂpom t ion according to
cIa|n115 wherein the ratiois 1

7Egéa A conposition according to clain16, wherein conponent ii) has an

13. . A composition according to any one of claims 1 to 12,
wherein components i) and i1) are present in a ratio of 1
mg component i): 300 to 70,000 IU component ii).

14, A composition according to claim 13, wherein the ratio is 1
mg component i): 300 to 35,000 IU component ii).

15. A combosition';ccording to claim 14, wherein the ratio is 1.
mg component i): 1,000 to 20,000 IU component ii).

'16. A composition according to claim 15,'wherein ihe ratio is 1
mg component i): 1,000 to 10,000 IU component ii).

17. A composition according to any one of c1aims 1 to 16 in the
form of a solution in a pharmaceutica!1y acceptable solvent
medium and additionally comprising iti) a pharmaceutically - o,
acceptable calcium or magnesium salt of EDTA.

18. - A composition according to claim 17, wherein'iii) is CaNay
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ng conponent i): 1,000 to 10,000 IU conponent ii). 17. A conposi tion
according to any one of clains 1 to 16 in the formof a solution in a _am_ ..
phar maceutical |y acceptabl e sol vent nmedi um and additionally conprisi nf'f g
a pharmaceuticaliy acceptable cal ciumor magnesi um salt of EDTA. 18. '
conpesgition according to claim 17, wherein iii) is CaNa2 EDTA 19. A
conposition according to.claim17 or 18, wherein iii) is present in a range
of fromabout 1 to about 50 ng based on an anount of about 5,000 |U of

iii). 20. A composition according to claim 19 wherein the range is 5
fromabout 1 to about 25 ng. 21. A conposition according to claim 20,
wherein the range is fromabout 1 to about 10 ng. 22. A conposi tion
according to any one of clainms 17 to-24 wherein the solvent nedi um
conprises: 10 iv) water and v) a pharmaceutically acceptabl e nono-

or poly-al cohol. 23. A conposition according to claim?22, wherein

conponent iv) is present in an anmount of from45 to 72 % based on the total
vol une of the conmmegit inotompd$itddn accédrdingpesiclaim 1Acnol8l] nbeteinct bi)mie2 or

23, wherei n CoMpO- Nent Yo SiPLSGRE ' (Al WBH'L & obBRTSBE Basid 3h Dased

on -
an amount of about 5,000 [U of {if).

20. A compositfon according to claim 19 wherein the range is

5 from about 1 to about 25 mg.
N '
21. A composition according to claim 20, wherein the range is
from about 1 to about IO'mg.
22. A compoéition according'to any one of claims 17 to 21,
wherein the solvent medium comprises:
10 iv) water and :
v)  a pharmaceutically acceptable mono- or poly-alcohol.
23. A composition according te claim 22, wherein component iv)
is present in an amount of from 45 to 72 % based on the
total volume of the composition,
XA

1524, A cdmposition according to claim zz'gr 23,:wherein compo=
nent v) is present in an amount of from 28 to 55 % based on
the total volume of the composition,

‘25, A composition according to any one of claims 22 to 24,
~ wherein component v) comprises efther a mixture of a)
ethanol and b) triethylene glycol, or a mixture of c)
glycerol and d) propylene glycol. ) |

26. A composition according to claim 25, wherein a) and b) are
present in a ratio of from 1:6 to 10 parts of weight, or
wherein c) and d) are present in a ratio of from 1:8 to

12 parts by weight.
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the total volunme of the conposition. 25. A conposition according to any
'K; pf clainms 22 to 24, wherein conponent v) conprises either a m xture of

-t hanol and b) triethylene glycol; or a mxture of c) glycerol and d) T

propyl'ene glycol. 26. A conposition according to claim 25, wherein a) amd
b) are present in aratio of from1:6 to 10 parts of weight, or wherein M
and d) are present in aratio of from1l:8 to 12 parts by wei ght. 27. A
conposition according to claim26, wherein a) and b) are present in a ratio
of from1l : 8 parts by weight, or where- in c) and d) are present in a
ratio of from1 : 10 parts by weight. 5 28. A conposition according to
any one of clains 1 to 27, addi- t2fnally conprising vi) a physiologically

acceptabl e anaes- thetic. 29. A conposition according to claim 28,
wherein conmponent vi) is an acetanilide anaesthetic or a pharnaceutically
accept- 10 ~able acid addition salt thereof. 30. A conposi tion
according to chai mR%oﬂ}B%s?&ﬁo E&.Ldingomoman@% Wh)eréfn R esﬁns%'aiean
amount of from 1’ ? t he t.ot al MBI% f th _
conposi tion. 31. o‘s“l g oﬂ”%c‘?fo Eﬁ’"hg f S RATEHRYE iRt niOFswPeres 30 in
in c) and d) are present in a ratio of from 1 : 10 parts by
weight.

5 28. A composition according to any one of claims 1 to 27, addi-
tionally comprising vi) a physiologically acceptable anaes--

thetic.
29. A composition according'to ciaim 28' wherein component vi)
is an acetanilide anaesthetic or a pharmaceuticaliy accept-
10 able acid addition salt thereof. '
30, A composition according to claim 28 or 29, wherefn compo-
nent vi) is present in an amount of from 1 to 2 % by weight
based on the total weight of the composition.
31._' A composition according to any one of claims 1 to 30 in
15 unit dosage form.
A

' 32. A composition according to claim 31 in ampoule- form for in-
jection. -

33. A composition acCording to claim 31 or 32 comprising from

ca. 0.2 to ca. 1.5 mg of i) and from ca. 1 ,000 to ca.
20 10,000 1V of ii) '

4. A'compositionnaccoroing to claim 33 comprising ca. 0.5 mg
of i) and from ca. 1,500 to ca. 5,000 IU of ii).

n | . '. B .'
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15 unit dosage form 32. A conposition according to claim31l in

32 conprising frgmca. 0.2 to ca. 1.5 ng of i) and fromca. 1,000 to c
10,000 1U of ii). 34. A conposition according to claim33 conprising

0. 5\#9 of i) and fromca. 1,500 to ca. 5,000 IU of ii). -26- 35. A
conposition as defined in cIa|n11 containing 0.5 ng Di hydro- ergotam ne and
1500 11U | ow nol ecul ar wei ght heparin.‘%ﬁi Use of a conponent i) as defined
in any one of clains 1 to 12 and of conponent ii) as defined in any one of
claims 1 to 12 in the manufacture of a conposition suitable for thronbosis
prophyl axis. 37. Use according to claim 36,wherein the conposition is as
defi.ned in any one of clainms 13 to 35. 38. Use according to claim 36,

wher el n coMPaENE chipdstigh 30 ARG 15 441A tcenfmﬁ‘fhé"r? 5 Wpbinyigsage rate

of fromca tig anount “such as to
provide a daily QTGS&Q}E"P&R’\Q HR00 N)rﬂ%'amﬂfcb peight @LR?'MO |U. 39. Use

according to claim38, wherein conponent i) is in an amount such as to
provide a daiggy (19528 Lalgandit 53 as aBriRa?K ahy Bhe"6F' claims 1 to 12
and of component ii) as defined in any one of claims 1 to 12
in the manufacture of a composition suitable for thrombosis
prophylaxis.

anpoule formfor in- jection. 33. A conposition according to claim 31 §§ R

— 37. Use according to claim 36,wherein the composition is as defined
in any one of claims 13 to 35.

38. Use according to claim 36, wherein component i) is in an amount
such as to provide a daily dosage rate of from ca. 0.2 to ca 1.5
mg and component ii) is in an amount such as to provide a daily
dosage rate of from ca. 1,000 to ca. 10,000 IU.

39, Use according to claim 38, wherein component i) is in an amount
- such as to provide a daily dosage rate of ca. 0.5 mg and component
if) 1s in an amount such as to prov1de a da11y dosage rate of ca.
1,500 to ca. 5,000 IU,
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i) is in an amount such as to provide a daily dosage rate of ca. 1,500 to

5,000 | U. -27- 40. A pack or dispenser-device adapted for _
tantially con- commitant presentation or administration of a conponent R
iy~as defined in any one of clains 1 to 12 and of a conponent i) as e~
defined in any one of claims -1 to 12, said conponents i) and ||) being
contained in said pack or dlspenser-deV|ce apart.
2t
40. A pack or dispenser-device adapted for substantially con-
commitant presentation or administration of a component i)
as defined. in any one of claims 1 to 12 and of a component
ii) as defined in any one of claims 1 to 12, said .
5 components i) and ii) being contained in said pack or
dispenser-device apart. ' ' }
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