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possi bly of e é'éPhG‘!" "15"&@9' dorssxpprle ghvligca “"éﬂfﬂ/ép“?{'f ngh 05, Seouldra soiveat) with @ '@EIPP high
netal s or n’%ﬂ RIRRar g ralutionof the hyalyronie aqi é’ﬁTVFYZ?? 4 rerjgyng Wisys nqe‘“
the salts i F B1UNg “‘ rfﬁmr G%s “6'?%33 %Fﬂ?"ﬁd"“ﬂ guialay '"P%?E‘h

is posmble?aﬂ t ad aguep thh N8l Me. which
conponen g&ﬁs épa%on'zem r.ép i 1‘*?“ gtk ..gawgﬁgr..:;s
their sal ts hf £

tenper at ure, PA% g.émue e s ..fa ) 6‘ o o
'S easi |y SOlDlesont thollPdebing fron® braider re'a ﬁaﬁé?% oAb s
sal 1S MBY o) CroRPRAAORIS Sid inscaBlsTalch Mﬂfﬁd%f&ﬁ\eé 'suc‘i’o%@&thﬂ'ﬁlo&ibl decantation and

possi bl y subs € HUE tpkapareiion € the?bovesaid saitarl AE Rurgicd QRickS, Atlis NFRKiIe BB toSinbIRR, to
dosage i s bogeshtagd pladticikinginatodt® iR 6ldérMe infprdv Ghiel echahiSe® Ehafactastiys, 8uth aéti\the case of
t her ef or e beheas) b \imgevoatiein ragistanby/ toGangles lSubH pigkticizers My Wb ibr, extragie alknlinendalts of fatty
consi der at i catids,Her ekepple ectiue steanaie; psierd of agandcoacide it a dhigh gurkiven wheatkion gtoms land thae
cosnetic @ tlkel es according to the invention, the cross-Ilinked hyal uronic
aci d products amihet lapplicatiomlof byalurenicntreesdinkertgrodutte wiriei théie hicdegadahilibh by oglerases
in the art amesesirie thepprgenismnisl expioitedsis rabresspiay by itha prdpasitioy of ¢appules for subcutaneous
phar @ceut i cenplanistion g medicemants aypigrecagsyes by iniagting, foﬂ!?‘a@P'ﬂthrE‘FPF@a"GP'{?tqf iframysgiiar
topi cal use "ave ‘éPs linow, for \i1¢j 2pRlicatioa %FE@S‘F’P"H‘P@@H RPNy E95I0ROL10] giveoHiowfeloassr and
its sal ts”ca‘ﬁ"’%‘&rﬁﬁ 'P’taﬁ’t @e‘i‘h%ap%ﬁ’?ﬁ'\‘ﬁée (95§'5‘F€1‘ |"1?‘° P 5pan uspgh with i) 'W‘PPFW_W
addi ti on of eqé’ss'bé' ff reg ef"EPrth aﬁﬁﬁ‘f"é""

et ﬁ% Egzggﬁéata?‘ih m’bﬂgms su 95 ed Oplccll' Fn?teda aFu%n% products,
It
a.C?{d

report Fd I n With %&e t:E ops as those
Cross-ii nk& n& ?v&i fl Jg& \?erﬁ E % ute is
phar macol ogl Shol S, e one of ower atic

al cohol's menti Qﬁlﬂ@r iﬁbnEHuS‘rV inoth'§ hidlds Jhﬁ'edﬁfﬂﬁ@ﬁé btﬁ bi %l%séilﬁ\l?edh%ﬁl‘éﬁé p%ht?c‘?s is
contai N gr OURsreddftb® by fhb PropiatioR ofahidhd 86 indbrsCslc %tefsm%hééﬁsarﬁtm&gﬁtfeﬂace
action or annestdufshtyh ksB whith kbXrhadedt YnetaDort YAthétid BRssticSHAEHaR WhéréVer MY TRSeRs are
di si nf ect @t destined tor RmfRGal affer! B Séttail pdiod oMirheé: IPRsp@ratiohsEithGen ahit@iEdomgan baagl beihg proteic
anti wi nkl e isudagites biteh ha@r unpleasant fside effetts Sudhsds amfiaramation sp@jctiah.| ly thp edde whersss-litked h
subst ances nhygluladivsproductsadve though heyateymants wiahimal 4rid nbtteman ysisrohic adid: dhis danger does
hyal ur oni ¢ ook ekist kdthere isaw dcorhpatibilitg batwesnihe ipolysaceinprisies ofivenivys griimal bpecies.o t he
medi cament s pr énathey eppjicatiansregardsdiebiriuse intincegasinghand Sarrestingrdefecte int the sdft tigsugs; far adong
conponent 551 ) timesnow there hasiheer) amyroent calisfnnesalsl and ietiestiverbipmatsrials wifewhigh to ebstitys ipst 9rc
pr epar at i onsdagrgedeft Yesues Many motarnls have peentuprd yel ss paeaflinntelionnagte.  siligene sad baving
great step MR do ir9plape lash peffytissuess Hopeuer; thesp mgigrialss g6, asogipfeq A uagagirable and
protracted rRaRaien chingesia inoWih g, sjty, Eigtien; of ippfants andpviegative, rpacjigns. Poy tig, reason

I nportant object of the present invention is constituted by sanitary and
surgical articles, by their manufacturingiiethods and by their use. These
articles are for exanple simlar to those already known and commercially
avail abl e or described in literature, for exanple those with a hyaluronic
acid base, for exanple inserts or ophthalmc |enses. 5 Sur gi cal and
sanl tary artlcl es of speC| al |rrportance are those V\:hl ch can be obt a| ned



thread f'orm -and- (c) renoving the organic solvent. The formation of a
solution of the crosslinked hyal ur cEP 034tv45 Bt of one of its salts is
conducted in a suitable organic solvent, for exanple a ketone, an ester or
an aprotic solvent such as an am de of a carboxy acid, especi al lX

di al kyl ani dere,® agensiaqt ?ﬂ' "e fo @ varsaile biormatariale Ehe ctossrfitkedspreducts ofhyaluropie agld d
deri vi ng fr"éﬁ’hbf?aﬁw htq?feﬁ'ét"\'/vg'é '1“%?!‘1 ek 83 ¢ ﬁ%ﬁgstsua'?a' #Bei% e

al | from arl™g¢ 5'&? ? %f A '85 a ky {;oup
with a rraX| o ‘r" gflc? g'c'% "%q ﬁ/
di et hp@/sul ] 3 ere ﬂ;%“ [aFur at® ('/‘g?ﬂa 'teﬁ' é{"l’

%% m% §a%r? vari
boi 11 ng poihty,, rb'é?ﬁ:tg vJu %Ht ARBRO beid B&Q‘?Xdré}gnt%endeal
organi c solygah &Eﬂﬁ,{,

li
sol vent 20 mng}gﬁ g,ggpi E ﬁmt"g EJtﬁttthe yent an |nh?cml ch Rﬂ%

hyal Ur onjoC acwEh Rk Tto ¥ dh aooea&‘m@ biépditic F!Wﬁ‘d’rt:e@l the BidlstattiaPddaaithce
for exanpl eefbslyihe ByaGER sﬂﬁkeﬁrﬂnﬂﬂéis oPthe prdaBHt lifkerftio® Qo estdrifidl Wit "Rb

t 0o hi gh babdves@ mm& ahe the elis] ctpsLREIaltsh R sﬁdaidtﬁenﬁabraéodttthe 18 WatksUgréVitiudly
aci d deri vaspokte regafdinigaiemonsalified produciadi®tnibliss 8fthe &ts.dry spinning, that is
with a gas curheeniser imlertiea indiddys modiflzativng inatil pyepartidngtbcadure iR newBross-kkbd
Spi nNni ngrsc arodedts andiibeinusalts] inwhidk prom@bire iet intoraptek tas anyXine stage Bicin twhiciu b @rokcature is

| mpor tant d&egmtvwitheadderobdiale nercpowndt dnd diveoemaihing) itaghs preociuied sutbrt it whictn tha |startiogi C
aci d base, pridiucihare formdsidn giled for the preparation of lints for the

medi cati on of Thedomeotion imillustrateds by Ye fojlowinphiliustiative efamplgs; iwithduhtheselimanyt Way lijiting iitall
advant age &f°PBeing bi odegradabl e to hyaluronic acid in the organism by
means of#®naturally existing enzynes. |f cross-linked products containing

al so ester FPBRHE are used, these shoul d be chosen from anmong those
deriving o.ﬁ , cols, so that after enzymatic
sci ssion, aporH Hhoetious al cohol s are al so

f or med, éu dg;c aI cohol In the prepar ation of the abovesaid sanitary
and surglcal art|c it is possible also to include to advantage

pl asti ci zi ng b@Jng : o .2t heir mechani cal

characteri %%{ﬁf&?&oﬁgﬁzgﬁf éns%%aaﬁ&\éﬁ} eads, to inprove their

resi stance togs &mggﬁxmm&tuaﬁan Grit7 EiSlediRY wdight 1370 m%mpdss‘ona.h&fahbneq%%t S
of fatt yspaGhddemeri Qhit 8r8 BTIRed A4 i 5f BMSG b5 650.8 (09 mQ:P SPRbifytafiete Yddbd 2
hi gh nunberan@fheeegﬁmQrgomoargsagaMfamnaﬁndsl ke. Another a i cation of

hyal uroni ¢ crms6lutioh ok 0.0260§ CHUMES dMaehiorott isitriyl b)riaid-eagnwhahh 60 'yt cbpMBStiLsIBRAES
present i n atidied deaphy riropover a tits pritedial & d  hoir and B MBS Ts kept foly 15 Hoars gt PEr at i on of
capsul es for &ustidiot famealisy 100phichwatbi @ 28 grt dodharehidride Brthani addeaicanp shel resultiy

i nj ecti o, niidure Eibempowedslovdyiipo T6Gmbal asstane, mairtainingicontintahagitatioo.t Acpredigitats islfbrmad w,
for the apphict &thaprfittersd andiv@ehed theemuimenwith 1m0t acoldueiwatpn 84 atdihips WiwesWitv100 mi
rel ease andt apgtophanddastly acuymrdsipdfof24liops@t 30°capsul es made of silicon

mat ekj_al s hav@%ﬁ thedtitle) comgopng areebtained. MM‘&%}@ eripationsef 19 estermienpe is cardertiout o
migrate wi t2R¥Orfing ‘Qﬂg’&?ﬂ’f% imethod slegcrbed; on pR 169-13% of 2QusNtitstive, Groapie Hpalysis Via
Cearly, vat"l’F"?'}?bG RERR ) EAtianoRRr WRRX a0, 3ans Tdca®B- s danger has been

el i m nat ed. é‘g%eat i nportance is the preparation of m crocapsul es based
on cross-| |Ex?<'ﬁp iyal uroni ¢ products, elimnating the probl ens associ ated

with their #é%?ARA’HBf!bFBR&éé’ﬁWEd h\mLh@ﬁﬁl Efcﬁs**ﬁlhe same reasons as those 45
expl ai n ‘9 application wherever a
retard effqedaui¥edcRptBit i Ve route is desired. Another application in the
fields of nedicine and surgery of the cross-1linked hyal uronic products is
represent ed bgg bitarbBkyQicupsilide® h iMbrnal 8&térbiors0l 1 d i nserts such as plates,

di scs, sheet sgs%adt@darbdd@ goupecsakified witidodio®. t hose currently in use which are
made of gret al 8.2urg GiyHY! thirdbutglanwhariiin ait Wth @ rioBtular whighit @1/ 85,000 bar@eponditgd 116 mEL ©f £0
desti ned f owonoraetioweit araélubiiiza ic 248 ral of DMSOI ab 5 *@f 0.051rge (0.5 NEg) af wibthyantinevdrd sddad
ani mal col laadythe rdsatling, solbtion fscpgitatasi feri 30 ninutesat ur e, of t en have unpl easant side
ef f ect s such Asolitiof obOtR8t gr d0S MEQ)Y ofj 2ablorocirmetiiyh pyridiniumaigdideciin 60 my 96 DMBA lisoslowly
hyal ur oni c agdeddirpptby dropwean atie ingpvat df & rouiard the hixtugef is kapt foa15 tewd ahd® Chunman

hyal ur orisc ach golutiph fosmetlyt0 nej oé watproand 8 grtof gediunhehlaride is thep adersicanp dhei rpsulting y
bet ween t haWwgee ?%@ﬁ‘ﬂ.’?‘? Handy ‘B‘P 76%m} of aeetone,impintaining centiaup! agitpfien-Henrecipiplp Isdampdbn
regards t héfhich jghenififlerpd,and washed Hhree iimes (100 m ofagoteneswater &1 and trprotingsvith 1G0Jalof s :
for a | ong 383w apd lastly yeRtpp-fiaddor24 boyet 305, yrgent call for safe and
effective biomaterials with which to substitute |ost or danaged soft

ti ssues. Many materials have been used g@ch as paraffin, teflon paste,
silicone and bovine collagen to replace |ost soft tissues. However, these
materials were associated with undesirabl e and pernmanent changes In the
skin, with in situ mgration of inplants and negative reactions. For this
reason EP 0 341 745 81 there |s a constant caII |n medi cine for a

. o - o - L e o -




sponges,® for ‘the nedi cati on of wounds or various |esions. The above
applications of the cross-linked pro&Rdx341\WasiB1a hyal uroni c aci d base
represent the ideal solution for those sanitary and surgical articles which
are intended to be introduced in one way or another into human or ani rral

L Lo W SRR e 0.3 g O B
equi val ence B‘@P’rﬁ@ﬂr‘?’ iy figp ?'Hs(?f’g "gp‘i ‘Wced products of the

present i I’IVEE'[I E .possibly esterified with the abovesai d al cohols, and
t heiry salts TR8 %4s et al salts, it should be understood that the facts

previ o sI y fs&&@%&%ﬁe&%ﬁ% m@@ﬂ'éh% 51&poducts are true also of the
salts. ' ications in the preparation
procedure fopmg'j&edégg.}gﬁ&,ross linked 15 -products and their salts, in which a
procedure, s interrupted at any one stage or in which a procedure I s begun

Wi th an inter nagd,ak SarsoryTBrosp3 dsatlinlo@ dslBffRitidh.Ng St ages are carried out, or
i n which the sioa%tok Egbory Gdupelsaind! withfsedimd in situ. The invention is

i | lustrated by ei2ing of avmmmrﬂohmrsam\aenmaﬁme@m of 620,000 tdrreSJdRE® th H0 MBY of a
way | i m ti ngmbiomese afitcare shiubiiizedrimpL4s ni: of PMEBAIRES0ON 163 gr CROMEG)LIf Miétldamine is added
HYALURONI @ Afsidlhe rebiiting Solutibh is dgitated ¢be 3¢ minptes.on: 1% of car boxy groups used In
i nternal est er iA sobution ofrD.258 LIS mEGrdh @ chiongrianathy!-meitiiniarn dallideiit B0 mbdi KMSO &. shiviyg
of HY t et r abeddgd dnoprondrapreveni timeninetyalaf hhdue endl ther mivdaiedshkeptdér 19 Hourd &30 C.
correspondi ng tAosoliomiBnedfby 0B o ofhvwatesrand 26 annf sodigmechistideyip tien 2dded jand the gesulting
of DNEBO at 25"xere iy then pejirqdce ‘@'VHEE%WGN of sqeiopth Peinaining confiruakagiintion. Apcipiiate is formed
resul 1 ng 28 oMugh isfhep §‘“&Qj|a!‘%t”ﬁ9°‘f fee times,ip 10 '@b°f WWEFP'T hang threg. ‘UES‘”G‘ 108 mj of
nEq) of 2- chP‘E?PBei“ @za ﬁ"leﬂi’%?ﬁmufs(fd?‘de DVSO i s

dded d b nf’ﬁ an ta er ¥
?or615 ngrsé‘ﬁ’c;dga 1q he 1 ﬁ ¥ J[‘)’EO'%E %gg T\&%’@'fat“ﬁn ?'%igys'gf“
sodi um chlzg qe™ q’?‘l"@f‘l d é(?"é{?l }éa'r By 5"\’5'5 m xture i s then poured

slowmy into Q,}pgl‘kof acetone, maintaining continual agitation. A
precipitate 1s torned which is then filtered and washed three tines with

100 m of acphesxHatRINGF @Rdssq_r}q(ErDh.rﬁguﬁémegcw fi 100 m of acetone and
| astly vacuu 7 grs of the title conpound
are obt ai ngdprodddstipaén; Ve deter m nation of the ester groups is carried out
accordlng to the saponification nethod described on pp 169-172 of
"Quantitative @sgantdabolodBiuSed\h Mtefhal esletiizetioh.onal G oups” 4th Edition John
W ey and Sons 75uluf cazisticy gmoups satifieqovith sadiunl?’REPARATI ON OF CROSS- LI NKED :
HYALURONI C ACI B.2( Ig\6f H¥ SetrBubytiurrionicis Sait withtai raatacul8riéeight of ATI00R yorgemuogisg to S@0hEq of a
i nternal est ewidnedaunioaie s@bizesl in @48 tobofyDMACOE! S * . 95258 foi (.8 mEiq) ¢f tdatlamine apoadded
6.21 g of Hyanddhe wbulting iselytiowisiagitated 4dr 80 winules.a nol ecul ar wei ght of 85, 000
correspondi ng thosoluiometcP.688 gaFonksinet P-ehlereril-methyicoyddinivm iiqdide dny6Q ppl OLBMSR isogiowly
DIVSOU 25 * gdded dog by 'Q'PP P\or & timeciyiervaliof 1 heug s thexmipdee inkopt fardi@dgure MPOt Bre
resul ting sol uth %ﬂ'P"?"s tb.Xt’QEI "FB?‘”% Wﬁ&t%@ sogiumthieridenis thep a@"’EZ’B"%F%QN""?F

nEq) of 2"&h Wv' O rmhof #agio taiglhg ""W'ﬂ(ﬁ

added drop b " |edfor 'Wﬁ"f'"é{? eftongaten fangtuge fimes

f 15 h

o 18 Ogu;g Mmﬂ éﬁ*ﬁ nd ar .,agftta .vgfgz_é‘rgmﬁmme Bl ﬁour@i& @j, e%%?;
d sl

B(r)gzzspl tsat?'g | scwnrrre mhltlogft?sg%en ¥a ter ed an .

ont i nual agi
washed three ti rres |n 100
m of aceton fe: 5:1 and three tinmes with 100 m of acetone and lastly
vacuumdried for 24 hours at 30[err]. 12 EP 0 341 745 B1 3.95 grs of the
title conpoupHERKRATION GF CRObLS-IGNIKEDHYABbROMIC AeiDgrvi nat i on of the ester groups
is carriedoout according to the saponification nethod described on pp
169- 172 of " Croaut ddseptiore Or gani ¢ Anal ysi s Via Functional G oups” 4th
Edition John Wley and Sons Publication. 5 Exanple 3: PREPARATI ON OF
CROSS- LI NKED HY50%9RGKIORY HNOIHS upedi internal esterification.
50% of carboxy groups salified with sodium.
58 6.21 g of HY tetrabutylammonium salt with a molecular weight of 85,000 corresponding to 10 mEq of a
monomeric unit are solubilized in 248 ml of DMSO at 25°, 0.506 g (5.0 mEq) of triethylamine are added
and the resulting solution is agitated for 30 minutes.
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Product ‘description: 10 10% of carboxy groups used in internal
esterification. 90% of carboxy grolgRs0841 746BU with sodium 6.21 g of HY
tetrabutyl amoniumsalt with a nol ecul ar wei ght of 620 000 correspondl ng to

10 nEq of a npnoneric unit e oI ubilized in 248 of DMSQ
or (1.0 nE ;%fowrgt |sasﬁ'ﬁ\=eq ey ’Hptépd %é’\.ﬁot'f" i Spmlmav?dged

agitated f 81?5 a th '“2‘%' ' heweg 7t

g Cgl oro- 1::@;5 ofweto u mua C?%‘ $ %
2 S22 R .ce.s utr s il o “t"@se.ﬁtem itk s i 120 Tl S
chl ori S t dﬁtaii\k%{%nh% Mlﬁth F&Qdatf §Js%¥t4 4 duf't O
750 i of maas.mcam%e%@tdbau 001931 of AQUBRIRHE DIGBE Ahdiysls OFdTEd
20 which |$u,toh@,g| é,b.jpgextedd,mdjo nEﬁutIhbdit&S in 100 mM of acetone/ wat er

5:1 and fhree tinmes with 100 m of acetone and lastly vacuumdried for 24
hours at 3@kspids: 3. 93 grs of the title conpound are obtained. Quantitative
determ nation of the ester groups is carried out -according to the

saponi f i catPRERARMIIONOF 0BGSES-LINKED MYALDBONIBRCID/@Yf " Quantitative Organic

Anal ysis- Via Functional Goups" 4th Edition John Wley and Sons

Publ i cat#sorrodad dédedptiph:e 4: PREPARATI ON OF CROSS- LI NKED HYALURONI C ACI D (HY)
30 Product description: 25% of carboxy groups used in internal
esterificati off% o Sabexy owuReyEed/n btemapesteglisation; ed with sodium 6.21 g of HY
tetrabutyl amﬁ?f’ﬁ?ﬁﬁ?’g‘a‘yﬂmﬁﬁstﬁ'“‘admséé‘ﬂmar wei ght of 170, 000 correspondl ng to

10 q of a ﬁ‘rﬁa‘ﬁ °"5.'F'e" with pypelecylacwaight of 120,000 correspanging 19110 Mk oF 3 |
0.253 g ¥2 “?“ arg F‘?;‘E’t' ?g %?’ﬂs%ﬁtféd' o758 gft(ﬁé“t'-‘eé‘ti F’M“M‘g’“‘%tsaﬁ‘i‘%ﬁ"‘f s
agi t at ed i g y

chhl or o- 1a§§ 9‘% '5@3 8@%7 iR r%@) OMBRE Hrdp
by drop over T Ovel’a g uﬁ‘ sddlu o is .ItheleSsu "qur S
at 30[ er] il nﬂmaﬁgg ti q@f
chl 0“ de ' E'?he% S’th"ré:'e ln”tﬁo of

into acldne AR QMW%%&W&;&Q%J nuaI agl tat ion. A preC| pi tat eis
for rred Wm Ch 3.5 drd 1@ hel titib EMpBGhdBRLobRSA LhlarifiRQslomniiRtion df thd @SterYroupé is carried out
acet one/ Watagdordinglto akWsapbriifR&tioh inioRidd \Weschbelid sp 160f172 o€ tQUARitA Olgadid laNalysis Via
vacuum dii iinctiénal GréupsO4th Edifidn Joith Wileg afkbSde Puliatiole title conpound are
obtained. Quantitative determ nation of the ester groups is carried out
accordi ng tEgampee7:saponi fi cati on net hod described on pp 169-172 of
"Quantitative organic Analysis Vi a 45 Functional G oups" 4th Edition John
Wl ey and N ROSE-LI UBONIPREIPYRATI ON OF CROSS- LI NKED
HYALURONPC ACI D (HY) 50 Product descrl ption: 50% of carboxy groups used in
i nternal edYodpgtPpseaptipln. 50% of carboxy groups salified with sodium 55
6.21 g of HY tetrabutyl ammnl um saIt with a nol ecul ar wei ght of 85 000

cor r kspondi n 1 °i€?r greqpsg Itg‘f;ﬁ"ﬂﬁgﬁ@w sol%bl él z{egelwlagt 1? H‘E‘Wfa
DMSO at 25 er

resul tin§ %ﬁzg ing 1’ '5 A8 l:%gﬁ’ﬁ?s 18!&'7 (1#) ‘%%‘ﬁ?ﬁh’gﬂ@‘e@i" gded
solution o

of DVBO is Eoé%ﬁ mg %e&tyl ; ertl:jWJnPIXE edih%iﬂmﬂﬂ) hl% ?J?wrl'y aa%ac{ﬂhe
mxture is ss,, %{ o). Of
valter ang e @lom s S i asﬁed sﬂqaeaqmeﬁomgﬁi J il wa HcbAIT e
I S then poygednsikLabiys.i nt 0 750 m of acetone, naintaining continual

agitation. A g5ap4 itieakie conpolinalaresbiaied. Clartifive seiRmiiationt B8 eatBiChrolpsH earidddue e
times in 1Q@EcoRdingab H#RCSpEHTRAIOR InfXhod ddscAlled dnhyipe fB91172105 "Qulaktitative) Orgéitic Ahaldsalipne
and | ast |y FustiehdnGroups®t4th Edition3éhnWiley andiSons BublicaliorbS5 grs of the title conpound
are obtaoned. Quantitative determ nation of the ester groups is carried out
accordi ng tEsamdeeB:saponi fi cati on nethod descri bed on pp 169-172 of

"Quantitative Oganic Analysis Via Functional G oups" 4th Edition John
Wley and SREBARATION OFTHERARTIAL ETHYL ESTER OF CROSS-LINKED HYALURONIG ACID (HY)

55 Product description:

25% of carboxy groups esterified with ethanol; 25% of carboxy groups used in internal esterification.
50% of carboxy groups salified with sodium.
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70 Exanpl e 6:* PREPARATI ON OF CROSS- LI NKED HYALURONI C ACI D (HY) 15 Product
description: 75% of carboxy groups u&Pd 341 M68Ir nal esterification. 25% of
carboxy groups salified with sodium 6.21 g of HY tet rabutyl ammni um sal t
wi th a nol ecul ar vve| ht of 170, 000 correspondin

nononeric unjt 6'3? Yﬁ?Hf‘ sm@f""?ﬁ?«)‘ s

5 z;:)‘f; I%%I%@ t%ﬁ’%%ﬁ’jif@t@t? = f@#‘;&;ﬁiw

' | in ution S - i idg, in s Vstw!

L R R T e
& atht& ity

| rls &e@g ﬂt@?esultmg
resul ting 25m|xm'e?(fsl§o%ly' poure % PsoUh i tl @qt\eﬁrgé?ﬁmte is formed
Mai Nt ai Ni NG GREE s HeR iterdi shdivhsABY thide BiESih BOG Rl dF adotond/® Inds WIHE®0 mi of
filtered andadkinéad idshy RRud-drRS for B4 HR abso -Of acetone/ water 5 1 and t hree
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3.54 grs of biectdrditgetoCea@ihod of RH. Wohdift BT P.COMRKUaE JAdal EChek@] 83, TDZBAIB® (1 961).
the ester grQuinstsive delaminatich aflitie @BCastaighgpd I® chrfiel aa paniding aa the Gapomidatiardmethod
descri bed ondgseibddon by 2695172 'bf TQuattitativet OrganicCknglysis Via Anactionsl Grovgis a4ts Ediffanniobn Wikl
G oups" 4t#h &l SonpPubliealion. W | ey and Sons Publication. Exanple 7: PREPARATI ON
OF CRGCSS- LI NKED HYALURONI C ACI D (HY) 35 Product description: 100% of
carboxy groupP®mee&i in internal esterification. 6.21 g of HY
t et rabut yl anmoni um sal t W|th a rml ecuI ar vvel ght of 70 000 corres
10 n@/of a na n.ﬁu u-.ﬁ FT .*‘ b § IC i = B iy i el ,
1.012 gr @0 ngﬂ%ﬁof tri et hyI am ne are added and the resultl ng sol ut| on is
agitated forP% %‘tﬂ&@ A solution of 2.55 gr (10 nEq) of

(="

pondi ng to
e g

by dr 8[)003&““ s ga%u{t ;9;5 o e oo AP o P el
at 30 * e ra‘? ‘91\’! IXOIQCWJ th££305&rﬁpo %rﬂgfof a
mai nt ai n| ng oa) it a?eggo ﬁ f dlarb Sdded and
filtered andth% |sslle§t for 'fﬁet%u?é"a r (& nﬁﬁ)edf@ tﬂrﬂ e Lr@% Hde¥ and the solution is
vacuum dri edadigibd #f 30 amtss. at 30 . 2 grs of the t| I'e conpound are

obt ai ned. Quanta éoﬁt.wa oh2b @ @6 hlq) anzatuor&ha; gtrﬁﬁduﬁfnﬁ)ibﬂiae inSecCal &t M lét slowly
accor di ng sh Oadded didp PP Brop bvorh iflintIhIdO tlndie Srarth 191 KOpX 19rG8 hdufat@b - C
"Quantitative @& gafonCioridalbySIDe mYoBwdidlad 28 1Rbf fodidmRloridétit thewl aadeelandlmb esulting
Wl ey and Somixturduib thes piureirsiowssyOnté-Xs0millotacStond? MeimainAg tdolihueifagitatibn. Rt iEfohthdd
ESTER OF CROwiet ib Mish Miokédd/ahd iwasibdChw&lileg ihY)0 bof Bretoderesterdaisand thpdei tioves wihbfo el of
car boxy gr oupwstoss argrigstly waduuvi-dried &r Béimots;at 3B of car boxy groups used in

i nternal &5t er i3S @ of the. title 0YbRofIndcate Phigined gRuaniialives datériingtion wi thé) etbexd igroups ig garried
EP 0 341 7450utaceprding t9 e mathod of Reth fupdith anch RiCuMadanes (Bial [Chamn@l. d628-1980 (1961).
wei ght of 170umtigtive sletean Yotal aster \9ryPiF camiprhPHd Aeaording (i ihe sapapification method
sol uk(Ji zed Aescrbed onpp 4GS T3RG nigaye:Pragnic Analygd VigiFutchons! Graps” $ib Editinjohn Wiley
i odi de are aﬂ?ﬂ’e??"%ﬁ‘t?“iaﬂ@ solution is kept for 12 hours at 30[err]. 0.253 gr
(2.5 nEq) Bf _t Ft ylam ne are added and the solution is agitated for 30
mnutes. 5 ol ution of 0639g(25nEq) of 2- chl or o- 1- et hyl

pyri di nium i ggs , dr.@p over a tinme
interval of 3 , o~{err] C. A
solution f rs,nogucpgesg,@gmm of water and 2.5 gr of sodium chI oride is then
added and the resulting mxture is slowy poured into 750 m of acetone,

Mai Nt ai Ni Ng COorvhi vk drboRPbrbits leStéXifiod Wil difahdhi 25 Rt cdriSoxy GroupR Gsetih MidmblSesiofifREton.
filtered and wa2hgods Hiteirabutainilm sdiOith &l mokcul@ waightite A Z000E toraspbndivigto 1 MBS of a
times wth 1lgenoieri©fnitid dibiliaa 28 thl bimMgQ/at\eac uumgt (7isatEd) of ethidfliodid dré adiied and
30[err]. 3o 8thegoistionfis keptfot 12 hoarscad BPL WI2E3 (25 mBG)af miettlylarfijhensrs iatideti iandbthe solution is
det er m nat i onagiteted toh80 mintitescy groups |s carried out according to the nethod
of R H Cundi f fA soutiorPof(.638/gr KA.fn@Eq)(ohRghloro-Timethy! 13@dinidrd 2Rlidé 3B 60 (nl OFGANISO is slowly
added drop by drop over a time interval of 1 hour and the mixture is kept for 15 hours at 30°C.
The resulting mixture is slowly poured into 750 ml of acetone, maintaining continual agitation. A
§5 precipitate is formed which is filtered and washed five times with 100 mi of acetone and lastly vacuum-dried
for 24 hours at 30°. }
3.91 grs of the title compound are obtained. Determination of the ethoxy groups is carried out according
to the method of R.H. Cundiff and P.C. Markunas (Anal. Chem. 33, 1028-1930 (1961). Quantitative
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Quantitative determ nation of the total ester groups is carried out
according to the saponification net EB@® 34¢34%Blbed on pp 169-172 of
"Quantitative O ganic Analysis \ﬁ a Functional G oups" 4th Edition John

W ey 15 and Sons Publicati on. npl e 9: PREPARATI ON OF THE PARTI AL ETHYL

E g-rrggx?: gr 0%%%:“;5?% @F Qmﬂma'& MSFWE%TB%?W@'

i nt er nal 9%t ati on. 25% of car boxy groups salified with sodi um 25
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corre pondl n 0 nEq of a nononeric unit are solubilized in 248 m of
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sol uti on,Of pigubiddsdiptiod: 5 MEQ) of 2-chloro-1-nmethyl pyridiniumiodide in 60
m of DMSOis slowy 30 added drop by drop over a tine interval of 1 hour
and the m xt ugeee bicatboxytgréups estdnifidionithsorison®0 [err] C. A solution formed by
100 m of wat 28% airdrbaxygr@ibs aded thdaternategétificatiorde | s t hen added and the
resul ti ng m x53% ef dadotygrouppsnlifiedavits baglidvy i nto 750 m of acetone, nmaintaining
conti nuaks agi 6.2t groof HY Aetgbutyiammoniamesalt withf 2ometediaswaighhofi 79,080 weesperiding taetd reffoof a
washed t hr emonpingsiesunit gre1s0i0bilized inf248 mb of NSO 1261 C.9:85 gn (2dniich £lyomé-freregnene-H7-400
n of acet oth@ Hnéf-riensang jhe\reguitingnsolptionde| kephior 2uhorisat 30 ° &t 0.253 or (2F3nEq) of Jriegylaging
of t he t|tI459ﬂ?ﬂ?)@ﬂﬁ'ﬁh?’&?‘@‘"%ﬁﬁ"&%‘édg'%%??!"m%e det er mi natlon of the
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car boxy grogpe used In |nterna esterification. 6.

t et r abut yl amm@@iniive abtbrmivatidh o theWa? 6ier Foups emed%t aEZ&d.mQ ma@&;roﬁiﬁd%mdﬁamdt 0
10 nEq of ades@BedTe pr-189Ai7d ofCRaritittive Drgdnicalalyshs Vs Bundliona farddhBQuaditioa [J6Hn Wite
1.17 gr 6ol . dnd'Stas) Pubicahhy| i odi de are added and so the solution is kept for
12 hours at 30[err]. 0.253 g (2.5 nEq) of triethylam ne are added and the
solution i sbagpieaed for 30 mnutes. A solution of 0.639 gr (2.5 nEq) of
2-chl oro-1-nmethyl pyridiniumiodide in 60 ni of DVBO is slowy added drop
by drop ovefRERARATHON jOft THEWIKED ETHANGD AMNDOQRTISONE FARTIAE BSTER OFfGROSSBINKEDr S
at 30 C. sThiYALEBONICIAGHD Gkt ure is slowy poured into 750 nl of acetone,

mai ntai ning continual agitation. A 55 precipitate is formed which is
filtered anfoduskdeeqirionye tines with 100 ml of acetone and lastly
vacuum-,drled for 24 hours at 30[err]. 3.91 grs of the title conpound are
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obt ai ned Det ’HrP’?ﬁ‘Ps?"t‘Pé'ﬁ HBY i s carried out according to
the nmet h&d of B‘E‘as (Anal . Chem 33, 1028-1930
THetermination of the total ester

(1961). Quant é :23": .f.e@m
groups is car pheg iy wisGmi .In%a?{ 618 oo ol & | g
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pp 169-172 énom

Edi tion Johle Wk BU 115:9%o! Hafts. wﬁ@m 2 b 5&%2 I&Q\LQF-sTH
PARTI AL  CORoLywsalNGre A)reéGEn&B@ﬁﬁn UG aehGBlc g Nl Gr Hy) (2%0msq2)
Product desmmﬁmmrare a4dda S tHeasmNg/solitichUPSgtesd ©F dofrhildesi t h cortisone. 25%

of carboxy grauptidaset @.6891gi(2$ @EGRLE 2hlorF el pRdiniuSidiaS inGBI HICK DMBOOE RBwly
salified w dddedsdrieh byaropldver a peflod’ct 1 Gour @id thl mixiiterigkept ot thideiatsmrsalt with a
nol ecul aso wei glsblutivh fotted 69 1000m & ateNn dndn2)5 foof Isodimighlafde 3s themaided and thenfebulting €
sol ubi | i zeomixtoredsiBempoumtl sIDMBE@te50 B of @cettheSDaingainifgcontingy! agitbtion. A precipitate is formed
- brono- 4- pr\dgpne‘m'een fiféred and washed three times with 100 mi of acetone/water 5:1 and three times with 100 ml
of acetone and lastly vacuum-dried for 24 hours at 30°.
4.41 grs of the title compound are obtained. Quantitative determination of cortisone, mild alkaline
s5 hydrolysis with a hydroalcoholic solution of NazCOs and extraction with chloroform, is carried out according
to B.P.
Quantitative determination of the ethoxy groups is carried out according to the method of R.H. Gundiff
and P.C. Markunas (Anal. Chem. 33, 1028-1030 (1961). Quantitative determination of the total ester groups
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ol -3, 11, 20-trion and the resulting solution is kept for 24 hours at 30
[err] C 0.253 gr (2.5 nEq) of triettwossi msBre added and the resulting
solution is agitated for 30 mnutes. A solution of 0.639 g (2.5 nEq) of
2-chloro-1-methyl pyridiniumiodide in 60 mi of DMSOis slowy 20 added
drop by drops eamad ayt aecpiding e thesaponificatian meihed daseribedhen pp 184178 of SQuastirtive Srganic
hours at 30 Aralysiq Virungtiogd) IGnup it Reftiaw dphp Wilgomd Ponsgtubligaiogr  and 2.5 gr of
sodiumchlorjde is then added and the resulting mxture is then poured
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descri pti on:202@Mand theapdsing sajution) jsskeptsat ST ¢ far @4 wourh 0301 Ui € GrmeEq) GR tivthylahiine are
25% of car ba@dgedpand the sesultingcolutiandekgitdted for0teimdds. 259% of car boxy groups used
in i rnal eshaplition @hP2¥Ng (FDIFERS of Cphloigxtymaivb aysidiniym| ipdidecin 6Qmi [of BMED srslowly
6. 21 gr of |adededrapdry drop ovenddiie dmaneheft! hapriand e mitusecia kept fonds ks a530°§5. 000
correspondi ng T"@ T@‘“WEd“'HF’eds [FON rRopred ity 780 Ay of aeatqne, aintaiging pontina! pgitatipp. A
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En r |n 5% le ani ne a,;agu@ggﬁ%ﬁg%gﬂ?gﬁgge %ab(gti u’i fr%thBS’Bf Q. Cundiff
1 f tHeMbthl

i odide in 6Qs eiméa @W&Qutnaté Ha ( &GPpB"i@d-ﬂ@ of Obsefitati) Sﬁﬁfﬁ

hour and $oheangiysid Wi Bunkonki Sdups tin Bdrio mmw m licat A sol ution

formed by 100 m of water and 2.5 gr of SOdI um chl orlde |s t hen added and
the resul ti ngampikidire is then poured slowy into 750 m of acetone,

mai nt ai ni ng continual agitation. A precipitate is forned which is then
filtered andPRERARATION DF #HE PARDAL TETRABUDAAMMONIUMES LT @FHYABIRONIGAQIDAMY] t hr ee
times witds 100 mM of acetone and lastly vacuumdried for 24 hours at 30 .
4.41 grs of Redwgcttdesarigtiogonpound are obtained. Quantitative determ nation of
cortisone, mld alkaline ss hydrolysis with a hydroal coholic solution of
Na2GQ3, and ext?%‘PflCéth’wstsﬁ'ﬂ%\V@rt@ﬁéﬂmmm@mﬂ‘arr| ed out according to B.P.

QJantltatlve dﬁ"e?ﬁ??’ﬁ@fﬂsdfhacﬁ*f"t‘he et hoxy roups is carried out accord| ng to
the metho of tf% B ot &Y '°° éiﬂg |°°"i§ﬁ‘é‘ﬁ1"9 cml i 5‘3"°
(1961). Quarlft $h1
GO ﬁ%ﬁﬁm %*025 S E% %fsﬁéfn“‘f? o
pp 169-172 o S a rve anlc naI unc ou s

Edition J E!@q{%g arrpl e 13: PREPARATI O\I OF THE

M XED ET \,ﬁi %X&%%{T@%E E@E rbfl%%xCROSS- LI NKED HYALURONI C ACI D
(HY) Productg,gdgsisid.ption: 10 20% of carboxy groups esterified with
cortisone (C21). 70% of carboxy groups esterified with ethanol. 10% of

car boxy gr oufHEPHAATION BF iCADSS-DIRKER AYAIURDNICHAID SALTONZ A CRRTECLIGY

t et r abut ysearmoni um salt with a nolecul'ar wei ght of 170,000 corresponding to
10 nEq of a Pr&dutidestdiption.c unit are solubilized In 248 Ml of DMBO at 25 C
1.09 g (7 nEq) of ethyl iodide are added and the resulting solution is kept
at 30[err] f or 2522 oftvathpxy. gra@pBased; in iftdnalBlgrificetio? 1 - br ono- 4- pregnene- 17-
a-ol-3,1 1, 2078% picarbosycdirqupewitheoguidolol ng sol ution is kept at 30[err]C for 24

hour s 0.%01 gf3q o o perig) telgbulylemnmpn g@ﬁ (28%), pichyaluronic acid corresponding to 10 mEq of a
monomeric unit are solubilized in 248 m{ of DMSO at 25°, 0.253 gr (2.5 mEq) of triethylamine is added and

the resulting solution is agitated for 30 minutes.
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added and the resulting solution is agitated for 30 mnutes. A solution of
0.255 g (1.0 nEq) of 2-chl oro-1-neErd34iyrdsd@ini umiodide in 60 mM of DVSO
is slomy 20 added drop by drop over a tine interval of 1 hour and the

m xture is kept for 15 hours at 30 * C. The resultln% mxture is slowy
poured i nto P5Wun Hr0.638 gt @A dnEaaS retdarort-mgthvl atidingir fodide in G bpf, DMSO is slowly
preci pi t at ?—P'dP%d’PE)?WEP W?T %W‘? '§t°'t"ﬂ€f11 \"‘?“f "t"lé' 'é'H’G "W&E‘H@ Soyeat3Dies with 100

m f t é‘h% ull ing centmg{al gglt 9% Abf
the tit fg % °fa}e% o B Herg) e fwma%v@rwﬁp L Saorgand B
mIda1 al <i s t hI| n of Na2CGC3 nd
i dWlkbﬂlyg 2 CS létbo 0 a

extr et i on W jvy ke '“°s<¢:‘53a y S Rl 4 o mE T B
eterm nat;" ffr IS carried ou cor "f Fhe®

of RH. Cun '5 l corh&ﬁW%h‘u@&%uanﬂlﬁ%et@%ma&Q8f8(he1g)s?bq glotstid Larried out
Quantitaggi Xd%o ?J iﬁb"éﬁédn%hu mbih6d B&bed %ﬁtpﬁﬁeg-ﬁfél&s“du&mfaﬁferd) @Hﬁalysns Via
accord| ng m&&amwmﬁsm&umwm%ﬂemm%d on pp 169-172 of

"Quantitati vanﬁtgarueem%u&nalcnﬁdom i carribd B\ tabddftiitg 163 LIRgthod bk B.YEGY [uOPhadkdan
W ey and Sarey, féabliorsst i on. Exanpl e 14: PREPARATI ON OF THE PARTI AL

TETRABUTYLAMVONI UM SALT OF HYALURONI C ACI D (HY) 35 Product description: 25%
of carboxyEeampal i6fi ed with tetrabutyl anmmonium 75% of carboxyls in acid
form 40 4.0 gr of HY SOdI umsalt W|th a nol ecul ar wei ght of 170, 000,

cor r es pondPREPARA F K h 85 T A CRBS-LINKER HYALURONIG ACIZ100 nl  of

di sti I | ed H20 and t hen passed through a thernostatic colum at 5[err] C
cont |ngP’P'3}‘°h1’°s€IPt“§'ul fonic resi n (Dowex 50x8) in H+ form The sodiumfree

el uate 2 ept at terrperature of 5 *C s added to 25 m of a solution of
0.1 Mof tet Izg ﬂ 'P@SE‘ (féte"fml°l‘e under const ant agltatlon 45
The resultin N 9’? f"r“ -dried, PI?E "
25% of gar| %yagg ??‘W? R g, Bl
25% of Gar Eg’l % ' a 'S
?rzg(%’so}"" thg&lea‘e&%‘ yﬁﬁ:l:é 25 chlmﬁ i u‘i an#aa'w &@HE&”{BMU%IB t?saéldwl

d llll U
sol ubi I zed m%@éﬁ dln 3m|95f L. boi A, e

i s added aa.gc.s.iae i eﬁ.s&dtwnﬁﬂ |sst@nlﬂtér&ﬂanb$va§ﬂd fvaliffds mmam G0 20416rRSind thetly vacubip- O
341 745 sBldddiétl2uhbupdat@b.0. 639 g (2.5 nEq) of 2-chloro-1-nmethyl pyridinium
i odi de in 60 THb pRbipkAdSe suspeided'wh YORSIOSICigiEAPVARY 2Fd ObIGAME5* 8 aktbrVehich SdiueH
of 1 hour oalftginddlty soiudlizinger.i gr dt aphaniycin sdifate (D8 MEqRIN 280n!.of diktited B bridi difing in a
m Xt ure i scalnowvdoptaipiogin® el bfitjuateriéy aminorddm eeie {lowex 1X8ROKH famnis laddedontlie agitafion is
agi t at i on. méintpineforfi0traibutosi Thofresultimgimibiedsirdeze-drieén filtered and washed five
times wist h 1@® gn$ ofdhe title soraprunchare obtained] Quantitative deterBinatign jokthe dstar gRupshis cardedput
30[err]. Thesondingdd et sqpanifications methedh desdritied ongp 16R-16% ofdQuantitativeOrgenics Analysig Via
cooled to @m@"a'ﬁf%@sg?‘hidmswfﬂd)ﬁ'%?m(ﬁﬁ’sﬁ Rubfisglianeo| 0l are added and the
wholle i s agi tMigreRiplqgisal qugn itgtive, fetegninatipncof Kanawein i§garriod qul poB.j subtilis BAS3 in camparigon
5.8 grs of orgiaaday F‘\‘“é‘“l‘dﬂmound are obtained. Quantitative deternination of
the estdf grou ;s carri ed out io according to the saponification method
descri bed g’t‘?"}?% Y%69-172 of "Quantitative Organic Analysis Via Functional
Groups 4t BrEedarioR with ARG 0P RERDEE IRl BHORI aclgh! | ca!

det er m nat met hod of S.Y.
Chu [J. Phafi®sdessiotion: 67, 1623 (1978)]. 15 Exanple: 16 PREPARATI ON W TH
KANAMYCI N OF THE SALT OF A CROSS- LI NKED HYALURONI C ACI D Product

description: 28Q ofedboRf greddssedin BleRldiBtekfaién] N I nternal esterification.
75% of carboxy groups with amikacin.
4.39 gr of partial tetrabutylammonium salt (25%) of hyaluronic acid corresponding to 10 mEq of a
50 monomeric unit are solubilized in 248 mi of DMSO at 25°, 0.253 gr (2.5 mEq) of triethylamine are added
and the resulting solution is agitated for 30 minutes.
A solution of 0.639 gr (2.5 mEq) of 2-chioro-1-methyi-piridinium iodide in 60 mi of DMSO is slowly
added drop by drop over a time interval of 1 hour and the mixture is kept for 15 hours at 30°.
The resulting mixture is slowly poured info 750 mi of acetons, maintaining continual agitation. A
55 precipitate is formed which is then filtered and washed five times with 100 ml of acetone and lastly vacuum-
dried for 24 hours at 30°.
The precipitate is suspended in 400 mi of distilled water and cooled to 5°C.
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75% of carboxy groups with kananmycin. 4.39 gr of partial tetrabutylamoni um
salt (25% of hyaluronic acid corresppod4ngss B110 nEq of a nononeric unit
are solubilized in 248 mM of DVBO at 25[err], 0.253 gr (2.5 nEq) of
triethylam ne are added 25 and the resulting solution is agitated for 30

m nutes. A sol U ighA7-DMEQ) ef3lpsi a("ﬂ‘agn eggddest whilecynpiesr egostantragitatjdn-fpr/8Q mpinkies; nhhe

i odide in GGewn%P'xH‘?Bﬁ'?"ée'g’I added dro by drop over a tine interval
of 1 hour and fﬁ@'srﬂf Wﬂpeecq“?mﬁ'@ 9“@!"9‘1@“%‘ e d&Ye"‘i‘}'@Pt"’“ of fhe °F@‘5QIP‘PF artied out
mxture is “B‘ggg(' ] ?"O e uglhﬁ%fs&wﬁﬂf]t Qﬁ'ﬁ’ﬂﬂﬁg’; ie dg{}’els Via

t at ] an |v
gl ta{ton. 100 * ‘8’f"8'ﬁ‘é°“a? g W"\?%c??}mﬁ'ﬁ’? polchfion - fipis 2537 Ggmber

30 . The preC| p ate S suspended in 400 mM of distilled water and cool ed
to 5 C aft 1.GB a solution obtained by solubilizing 1.1 gr of Kananycin
sulfate (£ 5 q§ In 25 m of distilled H20 and eluting in a colum

cont ai ni ng 1EpephrATION BRTRE PARVARETIV IEgTH 66 CROSS0NRED Ayt Urbkitc Aot g@_q
added, whileagitation 15 malntal xture

S freeze drpredbct dd8cription: 4. 6 grs .of the title corrpound are obtai ned.
Quantitative determination of the ester groups is carried out according to
t he saponisf i cas0% of cabblyqroufieestsriiiddadth ethajpp 169- 172 of "Quantitative Organic
Anal ysi s Vi a Fu0v bficarbety gidupsiyzsd indatémdEdstdrification) ohn W | ey and Sons

Publ i cati on. M% ofxiabbxygprasps salified with scglivmve det er mi nati on of Kanamycin is
carried out on6& grafibY tetratuty®eBRnium salbwithaar malesnlart weight ¢f 188.800ccokespendipg tam0 D of a
Exangpl e: 17 mRepaiRAmit @e seubiqed\ol 4Aal 8f RMISQ\aGRCSI- 18P IKED ntEANDLRIGNb @ EP Brided
SALT Z5 Pfoocand tthegeolition ﬁt‘@@irfer %Wefat 3at- anW <y ﬂo@ﬁ@ o pwigine rchlpmﬂeearmnded and the
esterificat i'BHitingspl )6“8?'36%{ am kacin. 4.39 gr of part

n thyl il s slowl
tetrabutyl am%ﬁ"g ?’{ﬁ 1%%@% gﬁg\'&?’ ERS'?‘H 'E'B‘F'? i dT‘l'cﬂf Hﬂ'spd iﬂ”hﬁﬂﬁeéf
“§ﬁ"k
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(25 e o L et s e Wi b

2 chlor o- 1- sy o) *’é%$°sng i aces*‘?"s'wﬁ =1 g e

e aif?e rsstuﬁ.w aﬁ‘"‘f@we ﬁ‘!‘é‘ﬁiﬁé %ﬁhﬁ&ﬁ “ﬂﬁ*%‘ﬁ?@“& e
ut d Cundi

acetone, gai %\kﬁhﬁzﬁ&t&ﬂmﬁﬂoﬁ 6f bhe AGtAILeBlel GHBupsAs Sfried roé‘Péc(Qér&@& % the se Jpgﬁlﬂﬁ o"n‘&ﬁ&b

is then filtReBedeppEnrtlor "Quamibive g tAialysidOvidTFuntrondl GRdups*earPEditioh AsHn| Wite
vacuunm dri egadbsﬁspaﬂncmurs at 30[err]. The precipitate is suspended in 406

m of distilled water and cooled to 5 [err] C 18 EP 0 341 745 B1 1.1 gr
(7.5 nEq) ofexmagle:agam kaci n are added whil e under constant agitation for 30
mnutes. %he resulting mxture |s freeze-dried. 4.8 grs of the title
conpound ar ’REBABATION| OF CROBS-LINKED HYALWBRDNICAGHA(HYDN of the ester groups is
carried out according to the saponification nmethod described on pp 169-172
of "Quanti t diredyet depcgelien'c Anal ysis Via 5 Functional G oups" 4th Edition
John Wley and Sons Publication, Quantitative determ nation of am kacin is
carried oﬁ’t m %Q%q | 4P %W"Semaéﬂfrt?!'ﬂ%at'@aB? conmpared to standard

Ami kaci n. AoR f " TH P RTI AL I%%—IYqIQa ESTER CF
CROSS- LI NKED »

oorres
ono eric ubili i
gr oups ester d édeg ﬁ)

}33:5 194 g"' &F RYH%'@G ‘H‘ ndggé’?ezy

esterification udon'ts i
tetrabuty% As rat A “‘:’ V?ﬂ ﬁfﬁs"g%‘ régg{;ﬂg;iof M%EMQEI
10_nEq of a eaarohﬁmmptof%oemﬁdm nbé% ¢ ddium tRiofide iOhdd tﬁém x%le.g

0.780 gr (5. s%vﬂﬁ%)xre@in teE#50 Yhi of&gioﬁiﬁmai’hﬁm Rt Is! iHhed %hl B then
for 12 hour sitérbd K Wéshdd thide irhes Gith {0d .m%ﬂ e/nw 5dlaﬁwtheelﬂﬁ.as Wih f00SmIAH G&kbne
and the r&s ulnbliyNgeuti!dtdd 10T R4inbure @i altethebtiredét 360 m nutes. A solution of 0.16 g
(1 nEq) of N-baagislof iNe it dombound ke @btaingdnQatdtititive deriinativh o IMD(Oal &teb browdsys adidad
out according to the saponification method described on pp 168-172 of "Quantitative Organic Analysis Via
Functional Groups™ 4th Edition John Wiley and Sons Publication.
The above preparation examples are only exemplary of the various cross-linked hyaluronic acids
55 according to the invention. Other specifically desired products can be prepared by following the above
described procedures, but substifuting as appropriate other starting materials and/or reactants to result in
the desired cross-linked product.
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drop by drop over a tinme interval of 1 hour and the mxture is kept for 45
hours at 30[err]. A solution is therEPQI3d7aBLh is forned of 100 m of
water and 2.5 of sodiumchloride and the 25 resulting mxture is then
poured slowy into 750 m of .acet one, .maint a| ni ng cont i nual agrltatlon A

preci pi tate | $sfdicHssgd \RPH"E*h‘hP Doy huslurpnic esters élr? e Fﬁ’ PePrepgietoy of
100 m of aB'?(’B‘??@V‘FE@’@“‘%“ dt"ﬁY’gl?d'F?' AEiEes) f"h W@grﬁ’e ?ﬂ"‘cﬁﬁ ?‘B'H@a’éﬁﬁa"f‘ﬁl‘tl y

vacuum dri e Pg?ar ] de Ligle compound are

obt ai ned.  Qua D Senipiine °ﬁ§s@9?fts1weh'°ét1ho'f(“yc')atra(%ups is carried out
accordi g t o t hg—method—ofRHd—Curdi-fif—andPR-C—Matlkihas—ARat—

1028- 1930 (1961) - p@tal arQuixediestar df inslusaicaridvitacortispnecnd ethanol(Bx. 82) pot-880¢rloups
is carried out phcebyl@iygrorberzate saponi fi cati on nmet hod descri befl 9680
169- 172 of "Quapt metiipveydorgparac#te Anal ysis Via Functional G oup$'9 40
Edition Jphn W | e§eorEhiBades Publ i cation. Exanple: 19 35 PREPARNE-GR0
CROSS- UNKED HYA-UR@NI‘?S inigefaple Prapsratiop/dda@ct descri ption: 40 B9 car boxy
groups used in internal esterification. 90% of carboxy groups salified with

sodium 6.21 gomaiation2 { Grédnfibuntaining Bnyeriial @sterofhyaluvinicacia withétBamol o whitte10g k. cortain:
170, 000 corresponding to 10 nEq of a nononeric unit are solubilized in 248

m of Dv8© at 25 C, 0. dded and th
or . at 29 M Jlgz 49§ R.c abld Eﬁthdét@ag%ﬁ@ & %? ofégéad ed and the
Vcar o i1 mm

33,

resul ting solut|0n|5< ont n of 0.16 g
(1 nEq) of N-benzyl - ein 20 m of ¢ S{slowy added
drop hy drop over a t| rr&w%ggxal of 1 hour and the m kigib@e S |kept at a
tenperajure of 30 for A%pahy B&zoaﬁ&ﬁeh\&l' on nmade up of | 1PQ@ord ¢f water and
2.5 of 'sé8i um chlorideli-$aa g,.lagwresul ti ng m Xt Yk oioso sfow y poured
into 750 m of acetone, .rmu.m,aihyurwasntl nual agitatiopgrAipseg¢ipitate is
formed which is then fil-teyceshe®ud washed three tinmes w tgh 1500 of
acet one/ H20 5:1 and t hie®otitsts with 100 m of acetone 201.500 ngl | y
vacuumdried for 24 hoyr-Jestcreamt enperature of 30 . 3.9} gr9080 fhe title
conpound “ar e obt ai ned. | QY¥atarifar inisctakle prepasstio/giae.i on of t har.ttBRAM |est er groups
I's carried out according to the saponification nethod described on pp
169-172 of "Quantitative Organic Analysis Via Functional G oups" 4th
Edition Johgiaths €y and Sons Publication. The above preparati on exanples are
only exemngpl ary of the various cross-|inked hyaluronic acids 55 according
to the i nvemt iLerosdlinkedr hysi¥onic bei@ plobinct ARgdin e fist okticl & 161B0% [ tHer caaxy® grobiys of
fol |l owi ng t he saldmysurdds adid ve trgss-inkediby eser bbntingSas Btonic Wondig ta Bydir Grpups af the
ot her st art i ngsanmhgatiranicsacie mebleoule areife todgdiraxyt groups stdifferanhhyiatomnid esid melkcules;
cross-|inked panddheceeond Portion oEBariibxB 4fouFslitprébntAs saitl lyelumsie doidiiye edlerifiothwithmaliphatic,
hyal ur onise estassliphati¢, cydiaalinhaticon hétevecyelicaicolwlsf ul f or the preparati on of
phar maceut i cal f wharein s2id glacholsrafi thecrliphaticiseried haye aj padswm giid qagion @A gnémay be
parti cy ar excswpstiiogd yhanenerc twgt fpoctional gfgrspelean s thecerardfomppd: by @migo, hydroxy,
| nvent.jjon. For’ﬁ‘ﬁ?aai"r Yephydo. ketgh | carbexy yApRiRYA R Fitydrostrbylamninpeothar. axfer dicosigt agptal.
cont ai n: par h carbamidic, gropns °é§?'B‘fm“3‘F o SH AEPE DY OO, ?’?13' QiopRS, o8 hugrepar-
mter

et hanol s in h groups Baxu ied car on atoms, and in which
Y 010 e lgggols ﬁ? 9 Em in e carbon atom chain by heteroatoms
gr. :g‘ % gen, sulfur and nitrogen, and whersin said alcohols of the
gr. 0.050 - sq E@ g one benzene r 1Iue and have an ali agc cham with a maxdimum of 4
gr. 0.900 10 carbon atoms P vhdrein e Heﬁ‘ieﬁ& uemby 6P Suaf 55' ébn 1 and 3 methyl or
m. 100 Rprmul rghﬂo%r ps, t&rﬁ RIBCASMALAY WHreRt tRSBIfphaL cReil Rby Eéf subé{ﬁhddrtf}rﬂné? oPfwb d
with et hanol /d 'the E@Jibt &nlsting 3f free amino groups or mono- or ditByl §rBdpsEs T
of hyal uronic ;@ﬁbuam%; PipeiitiistGralps( $aié- alddhols @'the dYcidaliphali® byaliptaNd-6BBYibaEE berios are
nmonost ear at € 4hého- or polycyclly hydib&r&ﬁ@wrth & akotiidm bf 34 carbon atoms, and said heterocyclic alcohols
gr. 5.000 - Leaneiroso- DX polycyclic cycloaliphatic or aliphatic cycioaliphatic alcofitils infridft€d RCtheir carbon
- Par aoxhenz cadnecrain andtgtyl one or more heteroatoms chosen from the .gtbip formdebhyanttrogdre ogygat and

of propyl sulfur,or - gr. 0.050 - Sodi um di hydroacetate

gr. 0.100 - dwhotsin the alpohp)s of the cycloaliphatic or aliphatic cycloaliphatic sgyies arp, degvpd-frogompriot @
70 polycyclic carbohydrates, and havg,a maxinmmOef 34 raden atppsand may be unsubstituted and
gr. 0.050 may contain one or more substifuents, mentioned above for the aliphatic alcohols, or the aliphatic-'

cycloaliphatic polycyclic alcohols sterols, cholic acids and steroids, or wherein the heterocyclic alcohols
are derivatives of the abovesaid cycloaliphatic or aliphatic-cycloaliphatic alcohols, wherein the linsar or
cyclic chains are interrupted by one to three hetereo atoms chosen from the group formed by -O -, - 8
-, = N and -NH, as well as genins, digitoxigenin, gitoxigenin, digoxigenin, strophanthidin, tigogenin
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25 ! ; - Water for injectable preparation/qg.b.a.

100.00 Claims 30 1. A cross-linked hﬁﬁp@ﬂbﬂ4£B&C| d product V\herulmmlmumnmll”“
first portion of 1- 100% of the car boxyl groups of sal d hyal uronit &cid arfe ®
cross-|inked bxsaster gﬁ"t""on C, bo b( g Ifrg ou sargtgonto

Samne hyaI uro é ons P ollo rrtb l)e(xr Txﬁm armaceuti-

hyal uroni c lng | on cﬁa g

present of Sa' ¥| onro&brﬁnuﬂ\% af’rr geco?té&ﬁrohfm‘.. g’hﬁ{ibnalnl phat'c

aral i phatigc, ¢ I'C or er ocycl wher ei n sar d al cohol s
Of the al I phatl nnnnnn hn NV = - ~ S VS TR = W R A% n'F ’J/l aarhkaon.. ot oo ﬁt\d ‘mLL k\n

TAAV O X

subst i t\l'ft ed by cn'ePaﬁ‘P'  apdixed ester PW§+}°@¢WMWW@F§MP@M%(EE 3&r rb@b 088% rfed by
ani no, hydroxy, |neth t“l’f"°"é{'l"iﬂ€ﬁ'§‘do -ketal, carboxy, hydrocar byl 9889
di hydr ocar by! ani|nd® poydoyenzgate | hi gester, acetal, ketal, caf 98808 d

groups or secar bari % £ ?'a'gngbsut ted by one or nore al kyl gf #192% he
hycr ocar- 40 1 b rg,ram Iq propgrafi Z‘;beﬁﬂr oups baving . a naxim) a1

functionally modi fi ed carbon atoms, and in which such al cohol s of the

al i phati c ser i Bsmustipn eCreanmebmamrlgeecbartial dstocof hpaidaic aakioith gthaniolof layich0 @r. oarttadms
chosen fromthe group fornmed by oxygen, sulfur and nitrogen, and wherein
ﬁal d al cofsol s of the arfl ﬂ;srepofsh Jldr&t?b | (808 Pepaene fesi due and
ave an aliphatic chai Q;L ar or ato rqg erein the
benzene residue nmay be E,'l ut ed by etvveen 1 and 3 45

hydr oxy groups, by hal egma{e@xs and wherein the alip %wgq,o@h in may be
substl{yt ed by one or tpopdrabRloh0is olGhyEN from the group opessiisting of
free am n® groups or NOPar&dkybdhB&te ¥l pra@pyloups or by pyr f griodsme | or

pi peri di ne groups, said asa«iwmaditydwoicetafee cycl oal i phati c|ay.0.100
al i phati c-cycl oal i phat i [c- GlgeerimsF.dr e mono- or pol ycycli ¢ gaypdomcar bons with a
maxi mum of 34 carbon atjon@bitel#® sai d heterocyclic al cohar9.580 e nono- or

pol ycycli g cycl oal i phatf eTestcrean phatic cycloaliphatic @loed®®stinterrupted
in their carbon 50 t Wateriprdnjectable prepargfioyg.bane or nof &8 pat ons chosen
fromthe group forned by nitrogen, oxygen and sulfur, or wherein the '
al cohol s of the cycloaliphatic or aliphatic cycloali phat Ic series are
derived frongigmso or pol ycyclic carbohydrates, and have a naxi num of 34
carbon atgns, and may be unsubstituted and may contain one or nore

substi tuent s1. WedAdsk4niked] hyaleonie dcidprddic whbrbip MRt fir palieOEIO D% 0ot tHehvarbakyt Boarsi o -
55 cycl oal is#dn Ajalueonio Gloid GayeC trbs3-liaed G @ktsr hdiigdbractanieWohdingato ingdoxgingloups of the
steroi ds, or wasnehyalubiieadiiohaecnis\asd/oro idoyh glospsaf diffalant hyalstonic @sid obletules;
abovesai d cycl| es thesmoridpodion aflcarpbiat graups if plogemt of ghidibyaluronkc acih ere ssterifibdwith atiphative

| i near orsscycl| iwlipbéfigi gysloaliphatic ertheterocysticcaticonyys, one to t hree hetereo atons
chosen from the grhewip seidraipobplsrgf the giphatic serigs Kavarrdmapem eis34/gsrtion atomg and may be

?

di gi t oxi geni n, s¢psttedsq rﬂ“h or dw M@Q@hlgfpup%t:'?f’é?mm Hhegpraup forarsiglan pming Chydroxyep
0 3414745 Bl A@ersﬁme 8‘&'&%@@\/@"’0%&3’%#371 f dihyskpcarbylanien, S‘h?sfestehé“qeﬁ%?ﬂe?abn
are useful for "?‘ﬂ ﬁrga‘t“P‘b?f B 'ﬁﬂFPHEsei&'P?“B%d_Wd’F‘?rﬂ'l Berp 8'h3§ oRoMRs: the hyqeospr-
articles. ®The P ﬁ"f ’Pai"'e é?a"'B‘R'@ p 0 Eeé’lﬁa n Etaff‘s' and in which

preparations aé

fo %l'ﬁ?’{
cont ai ni ng cor ljap ﬁegqr e S%Igfnd
and wh ay

t. 'P heteroatoms
'52%3{5‘% %L'" 'ﬁ'aw.
of hyal uronic Jeﬁ%laeb& G d by between

p. hydroxyb enz groups. by halogen atoms, and wherem the aliphatic chain may bd&ubsti

met hyl p. hydr ﬂ?ﬁ Sirom the group consisting of free amino groups or mono- or diethyl gro-&s

sodi um chl ori dﬁyrrolidme or piperidine groups, said alcohols of the cycloaliphatic or aliphatic-cycloaliphatic nQQQG
10 - WatoRd- of Solycydht ﬁf&@hﬁs&uspﬁtﬁﬁafaﬁhhvﬁl&f Sit d3rbBn atoms, and said heterocyclic alcohols
m . 100 For nmul aiei dho2or pofyt @l Toyialiphato | of gliphatid adytibaliphatis &i€thol® intdiryftbdl inQhdirCcadh d
with et hagol ottomithaforkidg bgone of MbledbtBroatdrhs chosen from the group formed by ritedgén, Glygehhe r
of hyal uroni c awuglomi th et hanol (Ex. 9) gr. 0.2 - polyethyl eneglycol

nonost ear at e 4@bersin the aloghals dGheO&Oloalipiatic biodliphdtic cycloaliphatic series are derived from mono or
gr. 5.000 - LangyadydicSxrbohydrates, and have a maximum of 34 carbon atomgjrand a) ®6 uBdbstituted and
- Par aoxybenzoaee cgﬁammeh | more substituents, mentioned a@pve for T Bliphatic alcohols, or the aliphatic-
- Par aoxy#¥enz Ogyc@altppa nglmfphc alcohols sterols, cholic acids gpd stgyoidss or whegindhe heierocyclic alcohols

di hydr oacet at e are derivatives o abovesaid cycipaliphgjic ppgfipbatiepxioaliphatie alcohdls, wherein the linear or
gr. 1.500 - So FYSii¢ ¢haing gre interrupted by one To three hetereo atoms chosen fr the:groge@ mediys0 -, - S

cream -, - N and -NH, as well as genins, dlgadxrge@n,cggagemn, digoxigenin, strophanthidin, tigogenin
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290,00 Claims 30 1. A o ower 11 oked! L obarwe b1 o pr oduc bthllllllllﬂllllllllllllIHIII
first portion of 1-100% of the carboxyl groups of said hyal urdni & atid' are *

cross-|linked by ester bondlng or lactonic bonding to hydroxyl groups of the
sanme hyal ur onfaponinsiagd Miismircalgorols el 1Be thirg paitianichsaoxy BrouRsdt Ripsettiis eibpresalfied or in
hyal uroni ¢ acfoth Fidhaesaied; and the second portlon of car boxyl groups if
present of sajd h aI ur oni are esterified with a hatic, 35
aral i phati & gy 'E‘ha af E"gg;g&ggm 'Pi" t°a‘f'?5'BHo‘f"?’°' ofi the' cathowy! giowRsiob| s
of t¢'ie afi pha hyglér S A YeP¥3%%%®ar bon atons and nay be

sub tuted, b Cth S se fromt e u

amino, hy d%XQm sFe-w;ke@ Walﬂﬁp Epgfgu 'F'ir:gﬁ;et% { P re| eerg{ 'i? aﬁd &(g{ npt(ge

di hydr ocar byl am no ch er ace carbam di c
groups 0j, Gar ARk ﬁnkgé nie 43 bbbtk QééoJBM R Hnydhb o{%uﬁs &ol@’llvhé?élphﬂggercénﬁﬁe
hycrocar- 40 of carbdl grbip€ inGoWed il :!?os%lfﬁﬁﬁ&raﬁﬂe@ld&ﬁe ¥4, g §ooglBX I MUM Of
functionally nodified carbon atonms, and 1 n which such al cohols of the

al i phatic %erRScrége¥inkee hidhirehic amt.ﬁshubtrhcwmngcerm AL, oo kil alk¥hol Rl A MBRP NS
chosen from t @ith §metifurh oF 3ZaErbbY atoniy/ §@ANin teldasdidf aROBISBUBSHINBE By fuActidnaMgRGR]| e
sai d al cshol shydfocérby ragifcall bftha@ibrhifie Groups Sdthoh) Rster, BiivbierDhidestoe, Hoetsl Cketak Sdptbisent alikyl
have an al i phabups with aimaximiuh of & carboni atmi¥ apdl indhe estetifiod catboxysgraups! avtie theistbstithed
benzene resi deabamidic greups ulieshydtocariey] gloypsiae i grotipsawith t8e septelnuimberof £8bon atoms,
hydr oxy group#nd iyyhigin the gubstityted @mino an dardmidic graups vay @isp hh alylenearhing or allripndser-
subgtj t ut ed bhemigicgreyrs witha mepdmym effscaiamgtems.f r om t he group consi sting of

free amfdo groups or m)no- or di et hyl groups or b yrrolidine or
pi peridine E’l?p%’”s@ ‘?ﬂ?o?‘%’ ¥Yeq t?aﬂ'q' >I-éhal‘t”?"c‘i‘"'b?""’d alcohol is ethyl, propyl,
al i phati c- cyc\s?Pé?W a’f‘W ‘59@1“1' a'ﬁﬂ‘ﬁ nAmYy Kyl or o plsRhaly B‘Bﬂ%‘e’W‘Ph a

maxi mum of 34 % cgh ?‘?’E“’“*’H'H‘E?' sgéxcﬁ“"l']éﬂ'@“lﬁc f“?"c'a c?Bﬁo coli¢ acidrghRlic a6 a
pol ycycel jc cyRigg e Aticackt a1 phat | c cycl oal i phat i c al cohols int errupt ed

:c ::] Oﬁnhte Ih(ra g r OB% é%%:g&{w a(?uq.| n?ch %dnpré,)c{uct i 5 é‘cpau -;;E;%in Xﬁ%%%re‘%% ??}fz:i%en
bi!

al cohol s of t gnec ,ﬁe dodphékialof; I:
derived from HI&HQ!oP ot fiﬁé‘ Ch dnEhyGnGl Yi ﬁ e@r%xudﬁeﬂ B3MRiné! amma'm 0 |p
carbon af,ons, négﬁy EHASENGIS Lhiokbhéiidsis N Z-Wqu(%fﬂ'@h&dﬁﬂeguﬂfen&w e?drocllamlde,

substituents, dipRidhrhdsHd oahsaﬁﬁe pRBarklBE iAol ARbIo biksAOIE Cdténolol etobtBlolapradidichie- C-
55 cycl oabdagimb) Eyt4pabingCiiddiridheAtHicrdiphénicdl, @isMphenidol) @hytntontyGin dGleanddinycin, lin-
steroi ds, or yngkin]idoxtindmelisinicstingaizbiof; sildcadindd shd sisremider | vat i ves of the
abovesai d cycloaliphatic or aliphatic-cycloaliphatic alcohols, wherein the
l'inear os @y chisalt of baoaslinhedchyaibiic adithiretictagcondig th enybierof claiimet éo & withbroatisline or
chosen from t #lelingr eattipmptel; maghediym, aludinum or anSmieand - NH, as wel | as geni ns,

di gi t oxi geni n, gitoxigenin, digoxigenin, strophanthidin, tigogenin 20 EP
0 341 745 M1 Aspiostaidingtn dlaiy & »it sedumoppheiumand the third portion of
carboxyl groups if present is either salified or in formof the free acid.
2. The cfeosle ﬁlsﬂk*’é&”‘l’IWP G\a'ﬂ‘rﬁ wh%m ?‘WW&?*’H@%F@P'WTP@WI% 1, wherein

id are ester bonded

h of th
te gca (hydr oi?fﬁﬁgg%é"d'% '8' %F"B‘?{?" Fﬂ'%‘ﬂ@'&? 'ﬁ?g%ﬁ?%‘h‘fa@" ﬂ%}aﬁﬁ’ oduct accor di ng

YR

hyal ur onj.c 2 Ssidtih
~cross-linked é?éih&ﬁ m@%ﬂ.& 'pEye) quv.tﬂ%%sne oub ekl TRo ik Bart
wherein the pgﬂhﬁﬁaﬁi 3ztbd BT 1QJn9L§0§:eth§lV§?§u\6§f r'th{eF.Oa'ioﬂs'& yﬁﬂxﬁ%ﬂﬂﬁ‘é
bet ween 15% apkyientktines- w.tmﬁcl&r@%awbénnk% 6 ¥atbdA! didmsCopBSilally RloRSHYALin HCHEIEIbPY
to claims 1-4petibidnf doserirbim &l GRAP bonkisting Bt G bikdCE) @hd AMindS ofallltiesh tyPé® sabstitadd by

carbon agons atife oripdrbkyaurietione. of al cohol s substituted by functional groups,
the 15 hydr ocar byl radicals of the am ne groups, ether, ester,

t hi oet her, MshAgeasfonid acadrdihgibo clalvet, adlectaddpmaiscguupabisistingg:oups Wit h a nmaxi num
of 4 carbon at oimhyanehid avidt dres-tinkedbioiah iesteht 0Bt oithe carimapgroups dnd salified avith sodium to
substituted car banedent of9%ups t he hydrocarbyl groups are al kyl groups with
t he sanmessnunber- dyalwenidrsid agserinked tarea extent ahh% pf thehearbohareyrs gackeplifipd Wik segjum to
car bani di ¢ gr oup$n @9t 8 8% be al k}/l eneam no _or al kyl enecar- bani di c gro
with a maxi mum ofyaluenic asid-cressipked oy etentr 40% obthe carbork gepursAaf SPBed wtnaed
product accordi nd°?'b°’°[?f“aﬂfﬂ9® wherein said al cohol is ethyl, propyl,

i sopropyl, N-butyl, isobutyl, tert-butyl alcohols, an anyl, pentyl, hexyl
or octyl al cohol , ethyl enegl ycoI propylanegl ycol , butyl enegl ycol ,

glycerin, tartronic al cohol, Iactlc aci d, glycollc acid, malic aC|d a
tartaric acid or citric acid. 25



7. The:cross-linked hyaluronic acid product according to cl ai '

wherein said heterocyclic al cohol epystisab®ited fromthe gram‘wm“ﬂ}dm‘mm
of al kal oi ds, phenyl et hyl am nes, phenot hi azi ne drugs, thiox chewne drugs,*
sul fam di cs, meprophendi ol pramol , oxypendil; carbetidine and
phenoper i di ne- afyaluipie nadevps&lefedm @ik?’iqnh@‘ 25%&%7*’9*\' gioves andosalifies witbsadivmne;
hydr oxyzi ne; ciRARRERN PiTE%: di phyl | i ne, mephenesi n, net hocar banol ,
chl or phenesi n; Ryakroge é‘gf‘l’\ ssl'"'g’dd? Hb%ﬁ‘?é‘d?fcﬁ"% SR ET qa@ﬂ’é’sqr?i‘i’s P‘H’r%l‘fﬁ’ A Sdium

di pyri danmol e and 2BXR% gpanol, ol | ol , .pindol o r ano
atenotdr, et op;}vaa'r%m de%ﬁ P Suephiin Rre b pn e s A ke
chIo henlcol erythromein, .ol eandanycin, |in- comycin,
e W g IR e oo
salt of a cr 0SSsg %%,Ei aﬂig %ﬂ%;é‘"a\fg&%ﬁﬁ o anyone 0
claims,l to 7, IL)%NQQCI@ 1ihksa tP4n 126 oF b b&gtgﬁbhps. Y bxtent of
al um num or an ﬁﬁ@ﬂﬁne nol andSfitie dﬂﬁp&ﬁqh'&gaéé}teﬁt'oﬁbﬁ nd W 1 I um or

ammoni um 40 . Ifaiudnie 8did cradsdified tdéh dxntdi B89 bitne dMR%yEdrEUpS arscﬁesﬁmeaamh Sthahol
t her apeuti cal | ymagsmmbg base. 11. A salt according to claim8, wherein

said amne is a therapeutically active base. 12. A salt according to claim
8, whengi M. Fadorhpoulitl Bétoiding i eMim AT Sdle2 @t Grarh the grodp edrisisigand i s sel ected from

t he 45 gr euyaloonis add trosp-liaked M ar0extentlof -25% rofl the icarbaxly lgyoupsrbsweified o tah exdent of
maxi mum of 18 cardweith cattisows andosalifled Wity $oeliomiean axtepiof 85%mxi mum of 18 car bon
atonms in the alhyphoi¢ ecighanoss-linked tgvan bxtant Hfeld%cal dhegpatboy gusups estarfiodwitt cortjsarret |
optkd nal Iy substpian extend of 3% rad witke pthanokip an Sxtanbef|2h% agd ealifind with sediunbigen exterdafs or
hydroxy? groups3°7‘al Kyl eneani nes with cycl es of between 4 and 6 carbon atons
optionally int e'FVF'Hﬁt“EGC'ﬁ’ Frogsriiakad,e proexignt pfclOgr f o rabopHsaes opterfied t"ﬁ'b“tj‘fs@t?p
consi sting of 0‘°éﬁa’“‘5“ of 2% 2adwifathage 't%\‘l"lex{eﬂfé%eo’f- pes substituted,

ani no or hydr¢ o 'E?Pl“é?'?"b?fgss' linked jo @cﬂ’f‘ﬁ?fﬁﬁ%ﬁ"aﬁf&ﬂ' groyps pngjsljfied wi a@ﬂ%’d
fromthe group acid cross-|inke n_extent
of 1 & the ca'?vgg;g% m% gg'ana 4T PHrEE G TR PR ALV g
55 I e n oXYy
gr oups and sal i d'ﬁl{egﬁf%" éé‘%h‘ég entﬁﬂ?g%%g/x bro sa(%aﬁ%ﬁwgﬁgﬁ%p‘
cross-linked to an extent of 10% of the carboxy groups and salified with
sodi umyf 04gMy d@quﬁnﬁa&w@ c&'pp&ntu%lco rishFig 43 an ‘betivé Tgrediont a COMBbUAE Q&!oﬁ'iu?% Claim 11

cr 0ss- | 1 nkedgdefferiith @ b /pof t he carboxy groups and salified with
sodiumto an extent of 5% hyal uronic acid cross-linked to an extent of
50% of t hes. amétsment comsingtnd salified with sodiumto an extent of 50% - 5
- hyal uroni c aghghehasBgitallykdick substabe ad mixtiire of phaitacadgichilyaciva stlstagcegrandi pS
and salss fi ed @) tkhehioteddomprised obancrasstiiaet! hyHiurédis%drid -pradyct becoding to angond of claims 1 to
cross-linked #o an extent of 100% of the carboxy groups; - hyaluronic acid
cross-linked to an extent of 25% of the carboxy groups, esterified to an
extignt of 1R2Fymedicamentt decaiding tarathine 46.i i iwbigh epnerdenent (f) imng substanre dsrtQssht Pastodh 9% 10
- hyal ur oni doriggi Wecr oss- 1 i nked to an extent of 25% of the carboxy groups,
esteriffed to an extent of 50% with ethanol and salified with sodiumto an
ext ent of 1&gymedigapment age ?I?"B ‘5b"!’8'° (Rsompensptdl it 3 aqppthelis: anpfooys satliieny

t he carboxy "o 'ytag whPagiers) o AR fpe o an extent of 75% 15 14.
A conpoun ccordin r | -
vl ur gpi 1551 m%‘rcoa%-gfelcoﬁfﬁe”% %r%aﬁﬁgﬁﬁﬁ?f’ o8 gl Ry EPRTArS o Blinf o
esterified to an extent of 20%w th cortlsone and salified with sodiumto

an exte nt 20 f A sanitdly 6r sh%@dl WHO8 béntaiing 4 nFdiRSRs dcldpdatkt bQoriRg %g&h%opélaug5%oqﬂ( t he

carboxy groups, esterifled wwth cortisone to an extent of and with

et hanol t 81,30 sidrP B subdical @¥eie BetoRiMb itd LIBIR 20 EdinphSudi o IAréads BNfiIRY tof B lcrodd-linkéd
30% - shyal u{ygmb,gcmuﬁo(ﬁapss-l i nked to an extent of 10% of the carboxy
groups, esterified with cortisone to an extent of 20% and with ethanol to
an ext ent 2nfA €ary -or Byrgibal raatiele Cacemdiny & daim-21| ndogmisddoofagapmiet dort the fsulitbdbeods t he
car boxy gr ouspplardation efaedkcarsaitsi t h carteol ol o to an extent of 75% 25 -
hyal uronic acid cross-linked to an extent of 25%of the carboxy groups and

salifi el 8% Apaniisty ensurgital REOIe \aEcoltingcin AiFipr Rh; comprised of microcapsules for subcutaneous,
intramuscular or intravenous injection.

ﬁQ
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- hyaluronie acid cross-linked to an extent of 25% of the
and salified with am kacin to an exgeoi4pfas’89o 30 15. A ﬁg &m mﬂ““l
conmposi tion conprising as an active ingredient a conpound accot *
claim1l together with an excipient. 16. A nedi canent conpri sing: *(1 a
phar macol odcélsanjtarg ot $ugicabarfiplet agerrdingde clgimngOxcomprised of gpbrgesriecbe mgdlieation of waends ve
subst ances; a#d isns. (2) a vehicle conprised of a cross- Iinked

hyal uroni ¢ aci d product according to anyone of clains 1 to

nedi canent 2Rcf B3PS é°’t“89 RS?P&PFH“HS °’°F%4'“WQ|WHU’W?FF°‘E o) dqﬂgeda" §'6'5‘§ t‘étﬁd‘@'c? or

oral =~ pafent eF%‘t'Pp"fﬁs A nedi carren %cor to £l a rn
wheref n t he co '°“' (gh in age g%ds rom t %
vasocontri ct or um l tID «va alurﬁl?zc prit) carfgxy gﬁ’”&%gﬁﬂ i c
article cont a' §|§ uonf?‘,1 de %F?r%&l RS bBduce
anyone O cl ai |l alurom ere ia olvent at
contalnlng a hy o uct accor |ng to anyone o 2.

21. A sanitary or surgl caI art icle according to claim 20, conprl sed of
threads or dgi hifoceds sBedidindStd claint! B8 Wh&Bin at loash ¥ PbriérOdtitke okl @Eu%dl&fl&:d Wlurofiic
sanitary or Shdidarsadiifid ticle accor di ng to claim2l1l, conprised of capsules
for the gubcutaneous inplantation of nedi canents. 55 23. A sanitary or
surgi cal arari alpecess @btdortiingdo tlaimcasawtvrehlsaidCad st ia$61d0r06f cliboMy QEaRPSate edifiddodith an
subcut aneous, alkdlibe axaikaine badh mafal, bnvithawpatenay emnnadim.on. 22 EP 0 341 745 B1
24. A sanitary or surgical article according to claim 20, conprised of
spopges f or2ét Aeracessi aceordingrto glaimyhi, whigreimnaid trepbnenh with @Gactivatingr agew 3 pdrigrmed firethe
prepdar at#on opresancssef ajcatalikdtd hyal uroni c aci d products as defined in clains
1-14 which 5 conprises: (a) treati n hyaI uronic acid with an

activati ng Agénkrocesy aewlings ooyt ¢oalaimg @ 9& SAid) aptiatige REP JS Py AYpAEEMIde. or
2- hal ogen- N C&tmweﬁﬂeﬁri‘"%%“f‘tﬁ ’ﬂ@“&?r“&ﬂ?’%‘&'ﬂ onitrile to acti vat e car boxy
groups In s hauronlc amdtz erne at(? actlvat

e
aci d derfv 1 % gﬁmg :
derivatives tg gﬂ A I° % se@&g fom, K6 group cong 8% o s romlne
hyal uroni ¢ aci n eS|s s carried out in an aprotic solvent

at at en—perﬁit Hrp(?ocggs Q:oJr d@é&w Ojll"g 302@her Qdi& E&i'éaim&‘%&é?t{ Q' g %rﬂe Q %Emrg-ﬁ*methdl;

wher ei n m a ICa?J it S5l amyélﬁtoﬁ@é
are sallfled A process accor Ing to claim?2 wher el n said at | east

a portion of carboxy groups are salified with an al kaI i ne or alkaline earth
netal, or vzl R procElsAbRFJIRIY CIANIB Vitidfin s&i8 oRyailis MO tRCapaticl laMantliOa GibiR}istokkie
wherein sai d bif£hdigRiiide\sf 4 Bwéeliphatic! abahdl With dGAAthavity fraddntuat @ chBorl diems20
presencessof a catal yst. 29. A process according to any of clains 25-28,
wher ei n sai33. aAptdcesatacqogiing deecidimi2s, wherein dipwthylsulfoxids, is edebl ex salcwivinitene,
Wodward's reagent, or chloroacetonitryl. 25 30. A process according to
any{_of cl aid4sAPBces8 acontdingde ¢laim 2P ih whichithearedcling isxpriad oytat igom tamabreiyeen- N-

al kyT'pyridiniumsalt, in which the halogen is selected fromthe group

‘consi st i #g 3 Ad¥cessi aseordingclo BmberersE claime 2b-Ae wherRip subigeguent t\aid GiepmiRieng geactign®in
atons. 31. A [5p8@eedionsef apy Gf“gg"!! Waﬁ’P’ﬁ’t‘ gouPs ji@iderqys-inkphvatutonic a¢id arg safifiedr
i s a chlori de®°3ified yillyagpenongr pRiyyaient slcghy pyridine and reacts with a
tetrabutyl - aIt of the hyaluronic acid in the presence of a
tertlary a Jﬁ'@% '? %2, A process according to claim25, wherein said

ST AR G AL U S

6 carbon at 0Mggyreimy uﬁﬂ/&HbP‘Fﬁ@r igfupben wboﬂgunie%cﬁ d%éﬂgh alulShBlr8ibleklen verknlpft
di met hyl sul f oghgle is used as Sai (¥ vent . . A process according to claim

25 in which tBg &k aWditbrOtiell %ar@ﬂ’okﬁﬁiluﬁbbﬁ de'liﬂ-lyiltﬁﬂmidre RS Lothanten, der Hyaluronstiure mit

aliphatischen, araliphatischen, cycloaliphatischen oder heterocyclischen Alkoholen verestert ist, wobei

die Alkohole der aliphatischen Reihe hdchstens 34 Kohlenstoffaiome aufweisen und substituiert sein

kénnen mit einer oder zwei funktionsllen Gruppen, ausgewdhit aus Amino-, Hydroxy-, Mercapto-,

Aldehyd-, Ketal-, Carboxy-, Kohlenwasserstoff- und Dikohlenwasserstoffamino-, Ether-, Ester-, Thioe-

55 ster-, Acetal-, Ketal-, Carbamidogruppen oder GCarbamidogruppen, die mit einem oder mehreren

Alkylresten substituiert sind, wobei die Kohlenwasserstoffreste in diesen Gruppen hichstens 6 funktio-

nell modifizierte Kohlenstoffatome aufweisen, und wobsi die Alkohole der aliphatischen Reihe in der

Kohlenstoffkette durch Heteroatome unterbrochen sein kdnnen, ausgew#hit aus Sauerstoff, Schwefel
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40 35.» A process according to any one of clains 25-34, whe mg“\
to said cross-linking reaction, atepleastz4smortion of any gw m
carboxyl groups in said cross- | i nked hyal uroni c acid are i ed of
esterified wth a nono- or polyval ent al cohol. Patent anspr Uche 45 1.

Venet zt es Hyuad iticksiofung wobril dietAllkobaig dar atsfiphatisehen cReihp nireginen \Beprolesh puswelsg und

Car boxy! gr upAiereliehstischy Ketigrehkisytans 4 ffoblpnstolisterpen;, weheheer Bigazlreshmit d i %Mﬁ‘ﬁﬂ m t
Hydr oxyl gr umS‘é’nHlﬂ’&‘Y PB?’bW@hH “l!ﬂ“l?ﬂ s“%sF“H'P‘éﬁﬂ'F kapppad webay din aliphatische Keﬁe "‘"
Hydroxyl gru Hggﬂ @pegreghll s fiemAmi "‘9 Rana9en

d; =50 wa-e 'ﬁ’f“ P?"é r"“‘AF fEin 6‘5 ‘i%YF
fsialnl‘s’vorhascg % ﬁ%ﬁﬁ S| ela?' egﬁ loho oer Y cnSche

cycl oal i phat qnlo Ec.% é@%ﬁe{h ‘é%r{ﬁs rSJ oh'leﬁétoHth fder
fiph

Al kohol e derde ﬁ'

und subgtitug ﬁrldrkc edaem oi enﬂ(ohagﬁér ﬁﬁﬁiﬁﬁ% B'OQQ )}dﬂﬂlﬁﬁbh-
ausgew hi t aét':ﬁe iHéQion 'b@éﬂbolyc Eert ﬂenhy en hstens RS NS10H-

Kohl enwasser gdnyf butwdidahl ubll HRSUbSRIASRAT hfbn| S48} BiRen odef ﬁrare ﬁs&ﬁrenten SRheiBr 55
ster-, Acet alsnnen@é edrsteheﬁéﬁmbmmgmapmmﬂ%rwaﬁwaaaa @66 [dislstiatischbySiodlipHa-

ei nem oder ﬂ%’&ﬁrﬂl’y@ﬂhﬁhd<wkdhﬁﬁkﬁﬂ, St1RS, tOhbisHuRsh lund Bide VeabOWobeli i heterocyclischen
Kohl enwasser Akohbib eada®d Hér vdisthéid §enbinpa ncyblodipiaitishen Gdet Lalighitisch-cyaBaliphatischen
nodi fi zi ert eAlkéablb sing twobdi aiedingarenLidevadysizchen Kottbn Wwitbichis 8| Heterdhtérndnoln@ritizhen sind,

al i phat i schesusdeedifitcausrOdes-, Kbhind nNH-O kdvke Gbrined Digitdxigekin, RitxgenineDigadgenitnrSohen
sei n konnen, phanthidie\TAgvgénina Sapofiael ands Yitafinalkdbolavwafl glbr &Be Anteifor (Ca@dbtyigiupgerfalls
11'S§ 1 QX W verhanden, entwisden indSaizfoerk edep inflrormded freierhgureciiodiegt] kohol e der

aralTpHati schen Rei he nur einen Benzol rest aufweisen und eine aliphatische
Kette mi t 2hoYametzes dyslurpashyreniadulgmpcly Asseruch twieRej iedrofer Barhpylorugren dey kyalurogsay- 3
Met hyl - oder"emﬂr"lﬂﬁﬁﬁi’fﬂ'ﬂ?}@ﬁ i gloer T°6’Q%S‘P3P6?fm‘?p'§ﬁ'ost ituiert sein kann und

wobei die aI| atl e der tionen s ui ert
sein kann g’ﬁ é}/?‘?g a‘g)#'ﬁ &h %ﬁlﬁ'l\)é éae% deru&a% uppen

Di et hy!%r upp®h ?"s "Tm aadedut (i "’pB "% i di ngr uppen, wobei die

Al kohol e gery, g%ﬁegaliyjam%%éiraﬁ?&ﬁﬁﬂacﬂdﬁﬁe E Eh' .w %LA ziaﬁwo%&ﬂsa dapi he
mono- odor ?’jr% &Lﬂp%ﬁ gtsn

Kohl enst of f at oiren™ si nd eteroc I schen o] o e m)no- oder

pol ycy | §¢ hverﬁe\'zquqd% Bhs%txﬂeérﬁ&lﬂt RAIR Tder lahdptiRkdn S Bis QYV«B&ﬁhérpA]%hbl%ﬁmka%lkrﬂiW' e
si nd, e | Nhdchdidns 350 RbrnsblioeR tidtCundd fh Pl Naall dig) Afketofeh d@t RmkiGRERE GHRIPEET €
Het er oat ore 4Bk Hal@IB KeRbrivadsOraimBste a6l FRMVA Eitflor-AEter-Strhiatik-Ofiiioestdid, Acetal-
Sauerstof f uid Ketdiypben, Alkpirtste D isthstetisot Rbtienktorfabmae [darstgith,0andi iplaad veresteeion
odor al i phat ¢Casdrylgnisped @hd fhadni substiGdvaten Barbdntidogappanidieo Kortuleass@atbiiresyec Akydredie n
Kohl enhggdr at it dat gisikeben Amzihi haa hisdhienstoidiéméto lsind natl ofcbei di¢ cnistittiaftanc Awisor ored
unsubst i t ui eCarbaprddogrupgenrasech Alklanaminereqiien AlsylenpabamidoresiBUIL hichelenst & ohienstbfatot en
kénnen, di e merssinddened. f O di e al i phati schen Al kohol e erwahnt wurden, oder
di e(al i phati schcycl oal i pha- tische polycyclische A kohole sind, Sterine,
.Choi Saur er$: uYeinettes iyalyensigigerpdukiorash Agsneuch By l!?‘!?t?‘i!l‘f“@h‘?\@#hy'ld"°py‘ lpgprapMo e
Deri vat€ der B‘!ﬂd‘r isplatytrigrt (Rutyiaiehok ﬁ"‘&%r? Frids Homh pres Optdalkahalofthylenglykol, Propylengly-

al i phati sch- @%?Wlﬁlfﬂ‘ﬂ ¥eeHL nTanoRaiehehe Milghaiyre, \flkaisauss ofrfelshue, WRINgRYLS, oder

cyclischen Kg H‘?t‘ "l bis 3 Heteroatonmen unterbrochen sind, ausgewahit

aus -0-, Lo it arorycli ole
7S %J > gﬁluro ';JL,&.%Q W.I.nachesgn Rn%prﬁ eg b?sxtl %QJI Eyghtg 2 |%§'§1 hl

Di goxi g n| n, en, ﬁ?’g
% {q‘l Aﬂ%% Ef?ldm% H Etgdromzm

der dri

Sal 21 or m Odeﬁedzﬂr ffpmf Bherishudt wzmvgrn T n, ﬁaaes.rztmocamamn,
Hyal ur onsl ur ggg H n, BB bifatiol, GudRGn, ldRER e DipfrRbe S Gy IBIRE ProB et
Hyal ur onsau- GBI THHeRI, PRES, BikR6il] nﬂm Mdtbpréd, WHactdrbl.C8-RMAEH, CHRRDIN SRR t

i St. 3 Menet ghieEminsmboy TRRHESHIBMIERAhycAOBandbrByRin, IDitormycinWHRiridiR; WcRiedtaylalko- Und
60 % der Car hspsnlogdibipumd Tdamid. der Hyal uronslure mit ei ner Hydroxyl gruppe
venet zt sind. 4. Venetztes Hyal uronsl ureprodukt nach el nem der Ansprlche 1
bis 3, wolsel satesind2venertérsigalurodshiureSaduiis agthgrinemmienAnspiiiche d rbistie mit vipem élkali pder
beteil i gt si EBdalkalimetals MagnediGm,Muhirhin gdef eiesgt AMIBO 5. \er net zt es

Hyal ur osssaur epr odukt nach den Ansprtchen 1 bis 4, wobei der Al kohol ein

Al kohol ni% Belehech Arpprucps, it ¥akeoderARMOAEM- | st und, im Fal |, da8 die

Al kohol e durch funktionelle G uppen substituiert sind,_  di

Kohl enwas sWr Stipfach Aasprichi wobgi figgfimin gipe.thorapoutisch ‘é’f"'ﬁg"‘"?ﬁp‘iféfsﬁer- Thi oester -,
Acet al - und Ket al gruppen, Al kyl reste mt hochstens 4 Kohl enstoffatorren
darstellen, und in den veresterten Carl@xyl gruppen und in den

substitui erten Carbam dogruppen di e Kohl enwasserstoffreste Al kylreste 35
mt der gl eichen Anzahl von Kohl enst of fat onen sind und wobei die

substitui erten Am no- odor Carbam dogruppen auch Al kyl enam no- odor

Al kyl encar bam doreste mt- hochstens 8 Kohl enstoffato- nen sein konnen.
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6. Vernetztes Hyal uronsaureprodukt nach Anspruch 5, wobei ‘
Et hyl -, Propyl -, I|sopropyl®-, n- 40 EP 0 3autrdb Bi Isobutyl em““nm(i“““‘\‘“m
tert.-Butyl al kohol Anyl -, Pentyl-, Hexyl- oder Cctyl al

Et hyl engl ykol , Propyl engly- kol, Butylenglykol, dyceri n Tart ronal kohol ,

M | chsl ur e,"GS?'RG?Ogdﬂ?Pé’ChﬁwOéP'm@" oipg therepaylissh wileemePase Shensdure ist. 7.

Ver net zt es LI—’!Eyal uronsaureprodukt nach den Ansprl chen 1 bis 4, wobei die

het er ocycl i ¥c[fala naghids bel das logéqclh {paidiy, st Ndka&FQ? r1st aus Mono-, Di-
Pheny| etg yl am“%ﬁ'a'kﬁafé'ﬁ ")P?"F Taﬁlnﬂi‘ F° W gﬂmq‘ F%?’:"{' K°h'°2§;ﬁ
Sul f am dén, |

und Wt hadol : @%‘H’i %F PW °[ o :" "ﬁ
Ol pnamedr i n, séﬁ& 'ts";n:"o iy mmmm s s '° i o toriom,
2,2-Diethyl - - eneS| n, am d pyr i cfar‘%@? *d‘“él

O<yf edri g, Propan- o o T| rml oI Pi ndoI oI Bupranol oI , Atenol ol ,

Met opr ol ol 1d?m{ng¢nglnach$;n%r1lg,g Shdugl abi n, FRoxuridin; 50

Chl or anpheni C Mlyalurdh¥lE BRI} £ % der xhgmﬁaéﬁ Vot @RGSIDESb % in ISBIEYGIA M Nétsium;

I doxuridin; | $9aireskingeiedek® % b CarboriAgafsdh Rérhetit vaitgenTina 08B # Salfiormait Ratiini)eS
vernet zt en Hy MybGronda@rsl! 50 Ided UK b6 déraCdibdRyifrasPel @6rmat Vit Cund 901 B il ,Sallofm mit
ei nem Al kal i - Natha; Er dal kal i netal |, Magnesi um Al um ni um oder el nem Am n.
55 . Sal z nac yAuenstare,hbeB dem2d %Nabrr Caiboxyiglepped\ivarpetzt natlieged . unSears 2% Hia(Salzform mit
Anspruch 8, wietibmdas Ami n ei ne therapeutisch vertr~gliche Base ist. 24

c L K s 1Hya@aisiiurealsh denbhtader Sarboxyirenpen yernetrti varliegen eung H8r % pe (Ralziouh mit
Wi rksame Base Natfipm; 12 Sal z nach Anspruch 8, wobei das Anmin phar nmakol ogi sch
i naktiv Pst urﬁb!a'%fa@é'éﬁa'?ﬁ e & %aGSf %?%Y'qulmeﬂ Vﬂ'ﬁﬂﬂwr"eﬂekwnﬁ@n"érf" rijalgform mit
h6chst ens 18 yﬁgf’g:lwsst of f at orren I aI %’I[pgén‘cvgen m t hochstens 18

Kohl enst of f - (S’HH‘? H‘Z"%'F

Benzol r est aI e 25 ‘? FEGURRSA N L?bg'ft%fj\ﬂ'i'%f’efresfﬂ“ts'"f upd 20 %
Met hyl gry pen a\% F’g

Ri ngen z sch nﬁsz{ ",ﬁ 3

o ?ﬁ%‘%drﬁ?ééa RO Py e R B
Ring durch Hetg

Arten d| e m m no- roxyﬁr yﬂ?r&gﬁg\%@u g{{(&%%??{ﬂgﬁgﬁ%éyﬂssﬂ%%en

Ver bi ndung NESRLAG rng&%;p,u@qs%gge@gmt agdis: Hyal uronsaure, be! der % der
Car boxyl g4 Upp‘?-@alﬂr@r&gﬁrs tbei‘/&f‘ % @afh ?r@ppé‘h UdineB2 |28 BOMACHRigon W&d&dﬂlgﬁd und 55 %
Hyal Ur onsaur e in S @it Natri Umdeliegem’ DOXYl gruppen vernetzt vorliegen und 95 %
i n Sal zf or m MHyaiWaistirebel ddy 26 98 @6 TAMEYIgripSen vaMbLztL B0 % e Corfisdh RAKIE BImiPERERo!
venet zt vorl i egedfertisiili i 3044 in SSebrmfmit Mariimivodibgen;  Nat ri umy  Hyal ur onsdur e,
be! der 25 % diyalurGisstidra el dar U pieder \Carsertyigtuppanr vetnetie 20 thivdit Tartiskn iumd Bate zhibEthanatli t
Nat ri um syal werestobainde, be! der 50 % der Carboxyl gruppen vernetzt vorliegen
und 50 % i n Sdiyaléromstivre tei Hext25i%: der Cegboxyigrupspm vameteh sindpmsl 750%iin SalzfornomioCatteplol
Car boxyl gr uppemrtisgemet zt vorliegen und 25 %in Sal zformmt Natrium

Hyal ur onsaur e HyBepnsdup, bpodpr 35 Seder @@!P%'ﬁW@?Pdﬁfp@# sipd upkb 7%, % i1 Bigiorm mit Kanamycin
Hyal uronsaureVOW“d'é‘i' 25 % der Carboxyl gruppen vernetzt, 25 % mt Ethanol
ver est er 0 si ndawansiure.ohsf der 85|% ey r(ﬁ’f reRett Yarmeit $ipd ydiS v "2§a'2f°"" mit Amikacin

Hyal uronsaure"°’f5%9°“der 25 % der Car boxyl gruppen vernetzt 50 % nit Ethanol

verestert sjn und. %.1.n U n;

Hyal ur onsl u# e%ﬂﬁ'%'m' "%se&/? (fle o?<'§/ g?h'g%’g Ver nes?"q'?" l}g,dzfygwe/e Ponft einem

Et hanol yfrester Sl nd 14. Ver bi ndung nach Anspruch 11, ausgewghlt aus: 90
S

Hyal ur onsl u§e.mdikbmdéElmisstond der Car boxyl gruppen venetzt, 20 % mit Cortison

verestert sind phGQingp ph arma(oﬁaéc%fmkgan{shtst&dawe» $R Gaﬁlédh%ﬁrbharhﬁﬂ*dgi’s&ﬂm&ﬁen
be! der 25 % degksidp@xy! gruppen vernetzt, 20 % mt Cortison und 25 % m t

Et hanol ver est e(d eifi MBifkel, Dfasiand/bin Vornatleé hwmmdrepmnm nabiNelnerh ldbreieditiche 1 bis 4.
Hyal uronggure, bei der 10 % der Carboxyl gruppen vernetzt, 20 % mt Cortison
und 70 % mi 7. dammnant Bach Anspridhr 1BS vebiet dis iKalponbhyié (1) renStefti fie diebarale, parentdrale ddere r
Car boxy!| gr uppaepiseiee Arevsidusg istkd und 75 % in Salzformmt Carteol ol vorliegen;

:*-

18. Medikament nach Anspruch 17, wobei die Komponente (1) ein Anesthetikum, Analgetikum, entziin-
] dungshemmendes Mittel, gefé8verengendes Mittel, Antibiotikum/antibakterielles Mittel oder Antivirus-
mittel ist.
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Hyal ur onsaur.e, be! der 25 % der Carboxyl gruppen vernetzt si
Sal zform mit Kananycim vorl i egen; gm0 340745 B1 Hyal uronsaure, lmﬂmiwoﬂml“m
der Carboxyigruppen vernetzt sind und 75 %in Salzformnt AmKacim #
vorliegen. 15. Arzneimttel, unfassend als Wrkstoff eine Verbi ndung nach
Anspruch 19, Kosmetisnher ﬁrﬁlﬁlstGN@altﬁmiExmqﬁt@ri'tvelnr.ons?i@@m@i.ukﬂvbdi deameder AnapfUgkestbisi:

(1) einen ph‘br makol ogi sch wirksanen Stoff oder ein Gem sch von

phar makol O&I sch wirksamen Stoffen und (2) ein Vehikel, unfassend ein

ver net zt e fHarer Ader-shinugjsaher Arikeln enthalten gl HyaluronsAryepypdykiiach eipgms dey Anspriicher!
Medi,-kan%nt n B Anspruch 16, vvobe| di e Korrponente (1) ein Stoff fU die

ey I d A h Ans h
17, vobel 2 y@%e ARt PR R R ERAEY 2 e D £ P s omaain

dungshem‘rende o fanerengendes Mttel,

Ant i bi of i ) )
cosiot | Roihra vr,j"t‘?j%“' B b o Ol 184 o e T 1
el nem der AnsprCche 1 bIS 4. 20. Sanitarer oder Chl rurgl scher Artikel,
ent hal t endges4nididiadder ShitangisénB Attt kich MASHluch | 21 CEMEEREnd WRrEVa) rlsuBkutane, mtl%'- S

4. 21. Samthuﬂﬁw@d@gr"@meﬁg&gm&g;&qer Arti kel nach Anspruch 20, unf assend
Faden oger Filnme eines vernetzten Hyal uronsdureprodul cts. 10 22. Sanitarer

oder chi r 2agsantirarodéy dhinkigibcherattiikelasipAnsplacti?2d, uritadsaisSoheinkapiietia Boandighigeron
‘subkut ane | myumdeb and Verieizungamn  Medi kanenten. 23. Sanitlrer oder chirurgi scher
Art| kel nach Anspruch 21, unfassend M krokapseln fOr subkutane, intra-

lﬁkl/l r e 25dVarfaren rzany Hergtelung VP lveinesrien Hyal@ansé@epniduldene nach dden @ﬁm#mneglns cher
Ar t i Xel20nachAnspdghen & lhis28, umlastadsend Schwdmme f Ur di e Behandl ung von Winden
und Verl et zunqarﬁehqs'uan'yn'P@nﬁézre it ginery Aktiyierungsryitil, ayegewfhiiiaup den Ublicherweise
Hyal ur onsaur ep’r‘ gerReptickaynihesa vagyandetens Wiligln pdsr &Halpgendiay-Ga pliyl-pyridin,edor Shipragstoni- i g
14, unf assend “’"gi?; ng@ ‘(9 Wﬁy' P H§' UY%“’??F?”’% Fuﬁeﬁr‘zeugung von ekiivierten

Akt i vi erungsm e |n d tidsynt hese
ver wend®t en Mi \Perten ﬁ}laluron-

Chl or acet oni sct.r:;t\ en 2&&%9% % n vegqagt urons re Gl cﬁed n)rrz g@{ elﬁTm orq_?m-

zur Erzeugung 'vVon Vi er uronsau er| va en an nprodukten
und 25 2. reﬂécﬁ P35 ool Hitostbis tnrﬁhldmsw%@apgn A\ oS FAARRASRMAUK
vor | i eggndenggidn\hfdgh.en Hyal uron- saure er| vate zur’ Erzeugung von

vernet zter Hyal uronsaure wobei die Synthese in einemorgani- schen

apr ot i scheR, &aahi fdth AnSruch @B, WibBIShindeRBRESIRATSIN deY TarbbkylgiuppehTf) Shiziérm mit einem

dur chgef t hr t Ardii¥ 6bier ErGalkaliféthlEdasEk duartina/ds Ppinidaiimsdlz vomégeei i ndestens ein
Tei| der Carboxyl gruppen in der Hyal uronsaure in 30 Sal zf orm vorli egt.
27. Verdsaleseveriatreh ndsh pspich 28 6yobeicdie Behandhalg sitesiremoaidivish@igsmitied in Gegenwart eines

Car boxyl gr upKaaiysatars Saictigetibrtwind.t el nem Al kal i - oder Erdal kalinmetall oder als
quarternares Ammoni unsal z vorliegt. 35 28. Verfahren nach Anspruch 25,

wobei ; di e 2BeVedabibr mechipinent|dae Ansiiiiche, 28 rbim 88 nivbeieiasi Aktiveruroamisie!t eify{Gatbediimi,
'Kata ysatorsE'dW%qqtybﬁWnoﬂWW? Beagors odeyhiorgpetenitriliskch ei nem der Ansprtiche 25
bi s 28,“wobei das Akt i VI erungsm tteI ein Carbodiimd, Et hox acetyl en,
Vboduar d' SOReHAR A e gﬁs ik g e A
der Anspr Uchf g@;}; SR DBIPOcE ACSSRNTINT T, YL Pl o oo A S
2- Hal ogen- N- i“"Af'unsal z i st, |n dem das Hal ogen ausgev\hhlt I st

aus Chi gr gng réﬁr%%ﬂ% ?Jch%b ARG Elr% mmd%mnm bR St -
45 31.7vert | salz (ﬂyal tlﬂ BbgehWaO SRRy 1 rerF" Minbase
Chlorid von £ or- yr| In ist un mt elnem
Tetrabutyl ammo I unsal z der HyaI uronsdure in Gegenwart einer tertiaren

Am nbase ga. Verfahren nach Anspruch 25, wobei das organische aprotische L&sungsmittel ein Dialkylsulfoxid oder

50 ein Dialkylamid eines niederen aliphatischen Alkohols ist, wobei der Alkylrest hdchstens 6 Kohienstoff-
atome aufweist.
33. Verfahren nach Anspruch 25, wobsi Dimethylsulfoxid als L&sungsmittel verwendet wird.
55 34. Verfahren nach Anspruch 25, wobei die Umsetzung bei Raumtemperatur durchgefiihrt wird.

85. Verfahren nach einem der Anspriiche 25 bis 34, wobei nach der Vernetzungsreaktion mindestens ein
Teil der verbleibenden freien Carboxylgruppen in der vernetzten Hyalurons#ure in Salzform gebracht
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reagi enst. 32. Verfahren nach Anspruch 25, wobel das organi sch \m‘“\“\
Losungsmittel ein Diabkylsul foxid ogro3a®74sB1ei n Di al kyl ami: dm g\‘““‘\
ni ederen aliphatiachen Al kohols ist, wobel der Al kylrest h5chstens 6- *

Kohl enst of f- atonme aufweist. 33. Verfahren nach Anspruch 25, wobel

Di met hyl sul f ortled mif|einem mopergderipplyalenipe Alghaletestet wid. 55 34. Ver f ahren nach
Anspruch 25, wobei die Unrsetzung bei Rauntenperatur durchgefahrt wrd. 35.
Ver f ahren rBRYpndicatiens der Anspr Cche 25 b| s 34, wobel nach der
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hyal uroni que sont rdticules a un groups hydroxyle. 4S 4. Le d~riv4 d' acide
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sel on | a rexyengi #itld Shiturdidal ot QARG 8dldn 16 @Svedifatidnl 23 cal@Bdnaril 1S fild ouiés films d'un
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26. Un procédé selon la revendication 25 dans lequel au moins une portion des groupes carboxy dans ledit
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27. Un procédé selon la revendication 26, dans leguel au moins une portion des groupes carboxy sont
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réticulation au moins une partie des groupes carboxy libres résiduels dudit acide hyaluronique réticulé
25 sont estérifiés ou salifi€s avec un alcool monohydrique ou polyhydrique.
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