2175307 - 1 - A PROCESS FOR THE PREPARATI ON OF THERAPEUTI CALLY USEFUL,
KED DEXTRAN GRAI N POLYMERS AND THERAPEUTI CAL COVPGCSI TI ONS CONTAI NI NG
The invention relates to an i nproved process for preparing

ticall eful dextran grain polyners and the therapeutie¢glme g ¢
| y usefu X grain poly S peu ;2357;53£}7€‘_4

COMPOS ons containing them According to the process of the:
t he | i nked grain polyner is swllen in water at a pH 10 of 1.5 to %
5.5 ~seftably at a pH of 4.0 and afteT renmoving the acidic waters it is y

treated with a water-nmiscible organic solvent, suitably with ethanol. After
renovi ng the aquaousPRRCESS| FORpEHE: PRERAR ADI0NeDPdnEEed PRI TCARLY ner i s
again swollen in ion- 15 free water,- washed until free fromacid, dried and
fornu- | at UGEFWLi,a KIROSILENKED e PERTRANY GRAINr ROLYMERS WNDh THEEREPZWPBCADE O
a therapeutically useful form It is known that . wat er - absor bi ng. .
net hods (uggmgpéﬁﬂlﬂﬂﬁtQQﬂ@bINENGpﬂﬁﬁﬂ&in l.eaves for covering wounds) 20
have been used in the popul ar nmedicine for healing succul ent, infected,
purul ent wounds. Although these therapeutical nmethods were based on

experignce, their_success could be gttributed {o that .the open unds were
purifisd from thdHe SEEHIIRRSTELATES HR A B LBREOTPISREOESUHEE  her cby
the poss'bb}EBEEQEg therapeutically useful dextran grain polymers

and the therapeutical compositions containing them,

#ee}

According to the process of the invention, the
crosglinked grain polymer is swollen in water at o pH
10 of 1.5 to 5.5, suitably at a pH of 4.0 -and after removing
' the acidic water, it is treafed with a water-hiscible
organic solvent, suitebly with ethenol.
After rgmoving the équeous ethenolic phase, the
thus denydrated gfein polymer is .asgain swollen in ion-
15 free water, washed until_free from acid, d6ried and formi-
lated suitebly after sterilizing by irrasdiation with
s garmé-rays into & therapeutically useful form. -_ C
It is known thet water-absorbing methods (use
of halved tomato, or plantain leaves for ccvering wounde)
20 have been used in the popular medicing.for healing
suqculent, infected, pu;uleﬂf wounds. _
Although these'therapeuticallmethods'were based on
experience, their success could be attributed to that
the open wounds were purified from the tissue fluids and

25 necrotized tiésue residues, fhereby the poseibility of




-*2 - fixation and:propagation of * .. nicroorgani sms on the wound surfaces.
was decreased and, on the other hand, the wounds were protected fromthe
harnful -effect of the nmetabolic products and toxins of the microorganis
- 5. further on, the air supply of the wounds was inproved and an

a priate water-absorbing effect was gphleved by covering the wounds: v
th above menti oned materials of natural® origin. Wien this water-absor bi:
ef fect has al so been extended to the edematic parts of the wounds, 10 t hem
a better blood supply could be provided in the environnent of the wounds,

whereby the ret4aid Hndfpd 4§3u8S owas al 8 JEEiSr thkeonT .
conposition. accoréing to t% afiéPS No. o1 454, 055 of r%nglaoﬁB%ﬁg Swedi sh

conpany (knoweuas RabrfseeR s 8cirbesedTeRId,e)on CEN®! 648EY ﬁaha§fwa% t he
physi cal and chem cal conditions of an optinmum wound-healing. In th

:patent speci wonatdsoweréeprotdiotedr £irem thhepieresiiel éﬂb@étedflmhéhEIr
-previous patent specifications for preparing the dextran gel representing
the active i mgrtadqoélnm A odictheandnposinison UhePSniNosooBgan &g 3936, 039,
974,054 and 1,013,585). It has been observed in the course-of our

exper i mefit s fﬁaﬂhﬂmaqmaa?nﬁn@wajﬂupﬁﬂynﬁi (e el 2wl stmppewedn
Exanpl e 1 of the UK-PS No. 974, 054% %n crosslinked with 25
eplchlorohdePﬁ|5¥5§PRﬂQQH4ﬁﬁ?SB? eroRbEPTRding efofest yas seehiereds a

suspensi on S%abg6‘25¥£ém¥he wéﬁgago%l%ﬁ?%%e above-mentioned materials

-~
(4 S

A,

of natural origin., When this water-absorbing effect has
~also beén extended to the edematic parts of the wounds,
10 then a better blood supply could be provided in the
i env1ronment of the wounds, wheréby the reétoration of
the tis sues was ealso made posgible. |

The composition according to the UK-PS Wo. 1,454,055

of' Pharmacia AB, & Swedish company (knovm as DebrisanR
15 in the.commerceL complefely satisfies the physical and
chemical conditions of an optimum wdund-heeling. In this
| U pafent specification, the éuthors refer to processes
'répqrted.in their preiious patent sPeéifications for
pfeparing the dextran gel representing the active ingredient
20 of the composition (UK-PS Nos. 845,715, 936 039, 974,054
and 1, 013 585),

It has been obser&ed in the courge'df our experiments
that the dextren grein polymer (prepared as described in
Exemple 1 of the UE-PS No. 974,054), when crosslinked with

25 eﬁichlorohydfih in an elkeline solution by using polyvinyl

acetate as a suspension stebilizing agent, did not possess



- 3-1n ani mal experinents, the therapeutic effect indi.cated in the
‘UK-PS No." 1,454,055, though its water regain (water- absorbing capacity)

ticle size corresponded to the data given in the |ast-nentidned -
pecification 5 The pharmacol ogi cal properties of the grain .-~ R
pr epar ed according te he Exanples 2, 3, 4 end 5 of the UK-PS No, .
bre al so investigated-but the result expected coul d not be. _§\£f
ed pven by these preparations (As conpared to Exanple 1, said R
Exanpl-* are only 10 djfferent concernin the sus ensi on nmedi um toluene
i s used |niﬂianpleaﬂﬁmﬁldﬁﬁﬁﬁ6ﬂgﬁ@ﬁfeﬁ?q e gfEardr dndieergfe in

ring F Nt VB 2a \&m\'é? %2 BB cHPE8RAN ka&ﬁrb'ot h
Eﬁanple 3h dlbhﬁnn%&pgge I n EX%E2 ?é% dhIor etha:e I n Ex nple 5.)
i anster wREHE' SRbaSirtd; Bob” bt iR 4EAE g e REneRd ERythe o
Bul pan [sodir et eny iR thec it @hﬁgﬁ*ﬂgrﬁ&%ﬁ* RPOELFfediats ™
- adm ni g er gﬁné "BH xweﬁbglgai%%g@mé s TR 6;)%&1@%2&89%0“ et al.

Scand. “J. econs 9/7-101 (1 'S a
regi stered ﬁ?%é@rgc&fdﬁﬁgmbsm@cm (ﬁé@e@l 9, b@télnahg SW%bkeﬂent a'

and control” groups. The observation perio asted. 14 da

i njuring thx<ps e s, 97hp054f aeired al@endnweas i dd ted eshbeﬁhenrasumom t he
3rd day with the grain poLyner -

expected could not be achieved even by these preparatlon° g‘;

(As compared to Example 1, sald_Ezamples are only
10 different concerning the suspension_medium:'toluene is
used in Example 1, o—dichlofobenzene in Example 2, dichlbfo-
methané in Example 3, dibromoethane in Examﬁle 4.and
1,2-dichloroethane in Example 5.) '
During enimel experiments, KAHIB (a2 Hungarien
15 breed) swines of both cexes with 8 body;weight of 8 to 12
kg. were used. Burns of 20 mm, in diameter were evoked |
on both sides of the enimale by using the end of a copper
rod heated to 170 to 180 °C, under snsesthesis induced by &f)
35 mg./kg. Eﬁipan_[éodium 5-(1-cyclohexen-1-y1}-1,5-dimethyl-
.20 barbiturate] administered intravenously [according to the
method of S. Jacobson et al.: Scand. J. Plast. Reconstr.
Surg. 10, .97-101 (1976)1 .‘Ev;pan'_ is 2 regzs*e(ee\ Tvade Mari,
Six animals each were used in both the experimental
end control groups. The observetion ‘period lasted 14 days.

25 - After injuring the animals, the infected wounds were

treated beglnning from.the 3rd day with the grain polymer



¥
prepdared as described in Exanple I of-the UK-PS No. 974,054 (which was
reproduced as described in Exanple 1 of this invention) or with the
comerci al Iy avail abl e Debrisan[err]. The wound in one side of the sw -
“was. treated 5 with Debrisan[err] , whereas the wound in the other syde}.}-
maj?freated with the grain pol ymer prepared as described in the UK-PY Nof |
084. Thé treatnent was carried out once a day. It could be stated| in\
the course of these experinents 10 that, although the tissue fluids

absorbed and the bacferia,as we|l .as ti.ssue re removed. and th
t he wound wa®¥ ﬁﬂ?&?%dte(f% yIERETY ai“n:‘ﬁbl P ?ei;a? ae H&é’rﬁ B i n

Ex | e 1 of S 974 05 o Vi d d ef f
D unt oS O ion Mele Dpd o iNBeEY 08l HBEERHER " 43) HElde
| th t
al t hough th%%&e&%} %zlﬁé%y8“%*@3@%@%&%&?@%@%bﬂa%creased
as a consequeReei¥arhe MeeNRohAs Ml Yhe WEHEbY Pt hﬁehgfa&hgfél ‘ _h'ﬁtgem

20 The use of the brisan[err] conposition resu e expec

effect: ghe weundDmalarandyhbpebe NGHd GPowhd afn C§RER AR @ qP SR ed.

On the basis of our above |nvest|gat|ons It was concluded that the grain

pol ymer prepgrea tas dese itiesl gheiin polher lppépahed UKsPEeRehita my

contain materials which have been occluded by the grains in the course of
the UK-PS No. 974,054. The treatment was carried out once

¥ o~

N a dey.

_ - It could be stezted in the course of these experiments

10 that, although the tissue fluids were absorbed and the
bacteria as well as tissue debris were removed and thus
thé wound was cleansed by the grain polsmer prepared as
deseribed in Exsmple 1 of the VE-PS No. 974 054, however,
an'unﬁesired gide-efZzct appeared which became very

15 obvioqs on studying the histologicél samples: the wound
and its environment bscame intensely edematic. Thue, although
the wound was cleanse3, the blood and oxygen supply were
decreased as a consezuence of the edems formation, whefeby

. .the healing was inhib®ited.

20 | The use of the DebrisanB composition resulted in the
expected effecté tté wounds healed end the formation of
an edema was not observed.

| On the basis of our above investigations it was
concluded that the grain polymer prepared as.described

25 1in Example 1 of the UEK-PS 974,054 may contain materisls

- which have been occluded by the grains in the course of



&

- 5 - the nanufacturing process wher eby, after di-ffusion of these materials
fromthe grains on the wound surface, an edema devel oprment by I Eritation
occurgehand the healing was retarded. 5 Thi s hypot hesi s was g
suppprted by mcroscopic invest- igation: the particles of the grain
r piepared according to Exanple 1 of the UK-PS No. 974,054 were
opalteX¢ent | and opaque. Surprisingly~i% swas observed that the contaminatin
elipal could be renpved fromthe grains by washing at a pH val ue of

~ 4nd a follomnng treatnent with ethanol. After this treatment, the

grains were swol | en_in wat er, stlrrexi%nth water until free fromacid, nade.

free fron1ﬂEFbF@ﬁ?iﬁﬁ?ﬁf%?ﬁaﬂﬁpcﬁﬁf ¢%ebY o Efﬁércﬁégfu°ﬂ9nrQﬁwparent

gr ali d d bed 5 of t t whi.ch

The came adbine i ELE Fonn thid e 1 e Bk RUSe stab a2
ted . . trol . Th f duct

G be for B Sagpd Sde"e“% BB AREER880 cauprbissleend Fhlind bl ug

closed in g Y 38 aorn1of a paste. The process of the invention
is |Ilustrglte&'t£écretal# E e follow ng non-1.imting Exanples.

5 This hspothe91a was- supported by microscopic 1nrest-

igation: the particles of the grain polymer prepared
according to Example 1 of the UK-PS No. 974,054 were o~
opalescent and opaque.
| Surprlalngly, 1t was obcerved that the contamlnatlng-
10 material could be removed from the grains by waehlng at &
- pH value of 1 to 5.5 and a follow1ng treatment with
ethanol, After this treatment, the gralns were swollen
in water, stlrred with water until free frvm acid, made
free from water by using ethanol and dried to give clear,
15  transparent grains (prepared a8 described in Example 5 of
this inyeﬁtion) whidh gave the same advantageous results
in the animel experiments carried out as reported above, _1,1
as DebrisanB'used as control, '_
The purified prqduct can be formulated €.8. as wourid
20 powder in spreading.boxes; as wound plug.closed in_a
filter; or in the form of a paate. -_
The process of the invention is illustrated'in'detail

- by the following non-limitihg Examplee.



v
-6 -.Exanple 1 Reproduction of Exanple 1 of the UK-PS No. 974,054 Dextr
with'an_averiage® nol ecul ar wei ght of 40,000 was noi stened with 20% of
afid 6N aqueous sodium 5 - hydroxi de solution was added to this m xture ff
- order to adjust_a final concentration of 40% of the solution. The 1
t husy obt ai ned dextran sol uti on wei ghiTigv600 g. was poured into a r ./ /.
cyl¥ndrical” reaction bottle which had been fitted with a thernoneter\ ahd*¥%
stirrer. The solution of polyvinyl 10 acetate with an average nol ecukar
wei ght of 430, 000 i S”Qéﬂl of toluene-was portionw se added as a

suspensi on- Stabi|2§£n zgent, the stirring was started and conti nued at

such a rate # i3 E%?ﬁ?ﬂ SFSPRESER-A e Uy phase in
the form of F??%Peﬁgfggﬁgggf_T e f%afSO g?ﬁofggp?ghwgfogﬁlﬁin wer e
portionwi se added Weixlte-diLQBItH dy EFPLE b1 Ecalalreiwel gh t9Yr RS, dou ned
within 1 hour. After conpletion of the reaction, the gel "grains were
filtered outwaBhmosietieerd aitii A0% iaf nga bgenandasNVaghedueuisdainp! uene,
t hen the toluene was renoved by washing 20 with ethanol. Finally, the
product $Has hgsiredidiet lFojaitdronimad added atoabhidr mésdtarel IR0 GrdBYe to

t hus-obtai ned grains had a particle size of 30 to 100 u and a water regain
- of 3.0 g./g.adfjudrty asfisedncondendma tion2ef 40% ofl®begsodiutdon.ddbie an

grain polyner, crosslinked wth epichlorohydrin, obtained as described in
Exanpl e 1, wshus=obiained dextran solution weighing 600 g. was poured

i\ into & cylindrical readtion bottle which had been fitted
| with a thermometer and stirrer. The solution of polyvinyl
10 acetate with an aferage molecular weight of 430,000 in
500 ml. of toluene was portionwise added as & suspensgion-
étabilizing'agent, the stirring ﬁas gtarted and continued
at éuch_a rate that the agueous phase waszdﬁspereed in
'fhe toluene phacse iﬁ the form of little dropiets. Then
15 50 g. of epichlorohydrin weré pbrtionwise added while keeping
~ the temperature at 50°C. A gel was formed within 1 hour.
After completion of the reactibp; the gel grains were
- filtered out, the suspension-stebilizing agent was washed
out by toluene, then the toluene was removed by washing
20 with ethanol. Finelly, the product was washed with water
‘until neutral end dried at 110°C. The thus—obtained.grains
had & particle size of 30 to 100./u and a wqter regain of
3.0 g./g. of dry substance.
Examglé 2
25 100 g. 6f dry dextran grain polymer, crosslinked with
epichlorohydrin, obtained as described in Example 1, were



-7- swollen for 4 hours in 100 m . of water, 'the pH val ue of* which had been
adjusted to 4. During the swelling the nlxture was continuously and midly -
stirred and the .pH val ue was controlled. Thereafter, the acidic liquid was ¥
:f xcar ded and the swel ling was repeated by using 500 m. of water °
adjjusi®d\t o a pH val ue ‘of 4 by addi ng hydrochloric acid while the mixture
WALy and continuously stirred for 1 hour. After discarding the aC|d|t¥j '
e swol | en grains were stirred with 500 mi. of ethanol for 1 10 o
¢ supernatant was di scarded7and the treatnent with ethanol was -
repeated in the above manner. The dehydrated grains were swollen b.y using
lon-free water, washed until reaching a pH value of 5.5 and after naking
t he grains'mater-free with 500-m . of ethanol, the grain polyner was 15.
dried at [ewdlIere £ori4 soues and mﬁﬂemlnegﬁrwaﬁerkmmhéan wvblaenedl grains
were the sane as described in Exanple 1. Exanple 3 100 g. of dry dextran
grain pol ymiuicdr dees i bienl &ﬂah°§9ﬁcﬁpoﬂohiummng(ﬁh&ﬂ&ﬂ&ﬂhsnaet £i bed in

Exanple 1, were 20 swollen for 4 hours in_100 . of water, then_the pH
was adj ust sdXITIE WE HRPRELAYEMSLH| enﬂcmé&dclmrﬂj@rmtamotbeana mld
stirring, whereafter the Exanple 1 was fillo The ter egsln and si ze
of the thu¥edmeiWas ¢RRIFRIIRAe Thereaddens, 1 eribgaifdn"&ganpl e 1.

5 BiThfach B %ns' M 2158 bE reaﬁeweoa YF uSE8gShbBked, W th
of water adjusted to a pH value of 4 by adding hydrochlorlc Q;j
acid whlle the mixture was mildly and continuously
stirred for 1 hour., After discarding the acidic water, the
swollen grains were stirred with 500 ml., of ethanol_?or 1;

10 hour, the supernatant wes discarded end the treatment
with ethariol was repeated in the above manner. The dehydreted
greins were swollen by using ion-free water, washed until
reaching a pH value of 5.5 end after making the grains
water-free with 500 mi. of ethanol, the grain polymer was
15. dried at 80°C. The grain size and water regain of the thus-

v

obtained grains were the same as described in Example 1.
Exgmple 3
100 g. of dry dextran grain polymer crosslinked with -
epichlorohydrin, obtained as described in Exemple 1, were
20 ewollen for 4 hours in 100 ml. of water, then the pH was
adjusted to 1 by sdding hydrochloric acid under continudus
end mild stirring, whereafter the Example 1 was followed.
The water regain_and gize of the thus;obtained grains were
identical to those described in Example 1.

25 Example 4

100 g, of dry dextran grain polymer crosslinked with



epi chl orohydrin, obtained as described in Exanple 1, were swollen for 4
hours in 2000 . of water adjusted to pH 4 by addi ng hydrochl oric acid.
Buring this swelling, the mixture was continuously stirred and the pH vy
was 5 controlled. Thereafter, the Exanple 1 was followed. The water
reggin.and size cf the thus-obtarn&d yrains were identical to*those

destnibed i'n Exanple 1. Exanple 5 32 g. of polyvinyl acetate - wth an

average nol ecular 10 weight of 430,000 were dissolved in.380 m . of R
dext ran poRRHICFOBRORiar gh REEEAII S SETEREOE 4D, BO8 TR hh eol ved
of vater wAETSiquiP iRl $0F SPbbLaR ) 2008 pfl ST WA e I
Of ohi o' ORI S hACHFNUBEAIARLS lod @ UBREIAR Hhi@N el ,0'7%1 nyl

acetate we e reaction m xture was st at 50 to [err| for

addi ti onal mh&HEME Swa d NEohBEANDRETRI S B Fe@OANET tHBS pHAYRA Vvl t Ol uene
until it 20 becane free from polyvinyl acetate, then washed wth ethanol

and waser. cbigesiied, Thergafitesr ,weitte sExamplef Dr wash@en liowed0 THe of
wat er adjusted to a pH value of 4 by adding hydrochloric acid. The washi ng
with aci d waterpssgeintdmdpsbeeseditlandthherndtBtained grednd etdreved. The
t hus-obtai ned grains 25 had a particle size of 40 to 100 [err] and a water
regain of identical to those described in Example 1. '

2 Example 5
3 g. of polyviryl acetate with an average molecular
10 weight of 430,000 were issolved in 380 ml. of toluene
while stirring et 50 tc 55 oC, then cooled to 20 °C. 100 é.
of dextran powder witx en aVérage'molecular weight of
40,000 were'diSSOIVéé Iz 100 ml, of wétéf'ana the solution
of.24 g. of sodium hys=cxide in 27 ml. of weter was edded,
15 The thus-obtained mixiire was stirred; then 42 ml, of
epichlorohydrin.and'tte abovefprepared toluene solution of
the polyvinyl acetate were.added and the reaction mixture
wes stirred at 50 o 55 °C for additionsl 16 hours. The
thue~formed grein pols=sr was washed with toluene until it
.20 bebémé free from polyvizyl acetate, then washed with

ethanol and watef. Therzafter, the grains were stirred for

m

'1 hdur in 500 ml. of w=ter adjusted to & pH value of 4 by
adding h&drochloric scid. The washing with acid was repeated
.~ the_process of . L
end then/Example 1 was followed, The thus-obiained greins
- 25 had a particle gize of 40 to 100/u and a water regain of

2.8 g./g. of dry substence,



o

2.8 g./g.,.of dry substance. - 9 - Exanpte 6-The final product obtained
as_described in Exanple 1 was classified according to the particte size. 60
* doses, of the grains having a dianeter of 100 to 350 [err] were 5 |
.ed Y nho boxes and sterilized inmgt_packages while keeping a val ue’ of
\-AD. I\ [err] by using a Co irradiation with a dose of 25 kGy.

- he final product obtained as described in Exanple 1 10 was

\N ed/ according to the particle size. The grains having a dianmeter of .

40 to N0/ [err] vExsmpleifed to amounts of 1 g. each between two | ayers of
physiologically indifferent filter papers and the paper |ayers were wel ded
t oget her. The sterThezBinah puedustr icktoinedsagedeschibtieds ixi Exmmpie el 6.
Exanpl e 8 The final product obtained as described in Exanple 1 was :
classified Fbrefarsiblefeaparridng staocthesparyielet adzgraitts havieges
di ameter of 40 to 100 err%.each were 20  suspended in a_m xture of 2900 g.
of pol yoxet -8 RPHNGVIBE 80OIBMAR IRR %%n%gpe59e359Y/RJWﬁﬁﬁues,

h 10 g. f, hus- obt gai ned h | dintg.b
br par e 1 r Fh et T POFES | SRR ATaT T FeDory clihy F cHE CKAEES IS ho
chartulas wggg o 0560 Py14€! §engo kg./0.1 m>, by using & Co®® irradiation

with a dose of 25 kGy.

~ Exemple 7 ' . liuj
The final product obtained a8 described in Exemple 1
10 wase classified according to the particle size, The grains 
heving a diameter of 40 to 100 ja were divided to éﬁoﬁnté
of 1 g. each between two layers of physiologicslly
indifferent filter papere and the paper laﬁers were welded
together, The sterilization was carried out as described
15 in Exampie 6.
| Exemple 8 |
The final product obtained az described in Eiample 1
wag claseified according to the particle_size. 6800 g ' \J
of the grains having a diameter of 40 to 100 /ﬁ each were
20 suspended in a mixture of 2900 g. of polyoxethen-200 and
300 g. of sorboxethen monooleate for 30 minutes, then
10 g..ddses of the thus-obtained pasté_each were placed
- into - bags. prepared'from aluminium foil 1éminated with
polyethylene, whereupon the chartulas were_closéd.by.welding.-

25 The sterilizafion was carried out as described iﬁ Exémple 5.



erossli nked dextran grain polymer and conposi-ti ﬂ e sai
---"~pgwyrrer whi ch process conprises swelling the cros poI y
ter\at a pH value of 1.0 to 5.5 whi i@ stirring, renovi ngsthe acidic
dehydriating by usi ng a water-mscible organic solvent, renoving t
supernat ant while stirring, swelli ngc-IﬁEEdehydrat ed ‘grain polymer i n
ion-free vvatﬁr-, _\éyashi n% it until acid-free, ogydratl ng and/or _dry
classifying it afcotfCAE®t 5°fhethﬁar?’eé’la’éa1§1°2e o f SPFRPPERFARGLEY “ﬁf 1a
desired fornerésslinked prdex'esan gsairc| giolpter i I%ndCl@drrlﬂibsﬂ:tlonS\hl &dhtatOiny i ses

carryi ng out Si ng_aci o8 5 t 0- foId
vol ume cal culuté%eﬁﬂfadzg ng %‘?ﬁ g‘p%\éﬁ% gr%ﬁpﬁlsp% sw""ﬂ c’b?sﬁgéék

clai med i n ceegim podymext ai-lnm"@tew\/n@ra PHt h@\pHOQflimaoV\at-‘erwhnhets’rtersm.l | n_g
step is 4.0. pdmoving BHPGRIA18SwitleR TRE dei af'é‘tiggeogp | {TByalef nidcidpier ein

~the water -mscible organic solvent is et Kano sg’%rocess as clalned
in any one ofF&ANAFnEolvany.  repping thFhé‘-‘liﬁiF‘?ﬁ‘i;‘?t MBiLe cFHirTiRE) vivehl g

|][ra|d| ation gné onetafharsiassgxfﬁyhngrmmer6 4in fiAnpfzfyées&ta;s CJia%lhﬁfEQ it axwillone
of clainms 1 tg erei.n the po roi ormylate a pf ug
or a paste. 7°29-TRS%y %*?3’3%"% %ﬁgg‘i ﬁ’dﬁ’? dfe § as(ﬁlg?' Q‘t ac{?”&%ﬂp
conpri ses fotmﬁhatpaxg:lglalaisermd figrmuldiingetibringd 4 @estxed3Fer.err] obt ai ned

3 )

25 The,sterilization was carried out as deschml\rr
CLAI MB 1. A *process for the preparation m@ Merapeutlca y

Y -
2. A process as claimed in claim 1, which comprises carrying
out the washing with acid by using acidic water in a 5 to 20-fold

volume calculated for the weight of the grain polymer.

3. A process as claimed in c¢laim 1 or claim 2, wherein the pH

of the water in the swelling step is 4.0.

4, A process as claimed in any one of claims 1 to 3, wherein the

water -miscible organic solvent is ethanol.

5. A procéss as claimed in any one of claims 1 to 4, wherein

the polymer is sterilised with gamma irradiation prior to classifying

O/ it.

6. A process as claimed in any one of claims 1 to 5, wherein

the polymer is formulated into a powder,. a plug or a paste.

7. A process as claimed in any one of claims 1 to 5, which comprises
formulating grains having a diameter of 100 to 350 p obtained
by classifying the dried grain polymer intc the form of a dusting

powder.

8. A process as claimed in any one of claims 1 to 5, which comprises
-formulating grains having a diameter of 40 to 100 R obtained by
classsifying the dried grain polymer into the form -of_ a plug closed
between two physiologically acceptable filter papers.
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by classifying the dried grain polyner. into the formof a dusting povvder
8. A proc ‘“mm “l!“dany one of claims 1 to 5, which comprises
ingzm\! “ i ameter of 40 to 100 [err] obtained by, .
[ & driell g ain polynmer into the formof a plug clgsed between
ol ogi call'y acceptable filter pgpers. 9. A process ‘as claineds I
e of clains 1 to 5, which conpri'ses formulating grains having a - 52;"- -
of 40 to 100 [err] obtained by classifying the dried grain polyner

into the formg,of QppPasdsd aysaqamld@aﬂ ihNarfy Bhtdsf elﬂmsppleeosethﬁ Hfrises
sor boxet hene rmnoolpeate Brocess as claimed in claim1l1, substantially

as her ei nbef §PE™H@Ling bé’bailnﬁ BAVinge® ofigmedan) 85 80t §05109 11 ebtaizedi hxed
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and 9. 12. ‘A ther utnc nEos pn QL. mat er & &r eat | ng

conpri si ng cfgggerf | nkled 33B3% °x§§h%’? CFolr OXqTRENS P %lte ﬁal ly
together with a pharmaceuti cal | y acceptable carrier. 13. A conposition as
claimed 10 chd, MB prodlsd Al | AblNed " BE 81" 1, PELAUHENERAASY DO herBiibboRLe Of

-Exanples 6 to
: descrxbed in any .one of Examples 2 to 5.

11. Cross-linked dextran powd_er" obtained by a p‘rbcess as claimed

in any one of claims 1, 2 and 9. -

12. ‘A therapeutical composition or material for treating wounds
comprising cross-linked dextran powder as claimed in claim 11

optionally together with a pharmaceutically acceptable carrier.

13. A composition as claimed in claim 8, substantially as herein-

before described in any one of Examples 6 to 8.




