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cosmetics and/or fields having direct contact with blood,

tissue and/or other body fluids.

In the case of vertebrates, blood coagulation is a complex
process which temporarily protects against critical losses of
blood in the case of injury. The blood coagulation system is
activated, among other things, by contact with unphysiologic,
i. e., ‘exogenous’ substances in this case. Substances which
actively suppress the blood coagulation system are also
referred to as anti-thrombogenic. Substances which do not even
activate the blood coagulation system are defined as non-

thrombogenic.

Especially in the case of invasive operations, the activation
of the blood coagulation system is a serious problem for the
patient. This is, in particular, the ¢ase for people dependent
on implants, such as intra-coronary stents, cardiac valves,
prosthetic devices, artificial vascular systems, dialysers, or
oxygenators, catheters, biosensors etc.. Contact with

surgical suture materials can also cause problems.

Until now, in order to prevent the formation of critical

occlusions of vessels (thrombi), the blood coagulation system



occl usions of vessels (thronbi), the blood coagul ati on system 2 13/03/2003
has been deactivated or actively suppressed. This is normally done by the
adm ni stration of anti-thronbogenic di cine, so- called antiﬁﬁﬁg&lants,
whi ch however, have many serious sid effects for the patient, "Such as

t hrombocyt openi a, nausea, vomting, hair |oss, haenorrhagic skin

gangr egs, pbBk9hgsact SnAanc vt advlieed yekGpprdbsegyernisd fid Moramaaronary
stents or cardiac val ves are used, even the conpl ete nedi canent ous
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for mat i.gn, gf %HEP&@Q&&dﬁanﬁm' GhiCAN neReserienble hin@PXdandue il ds of

heal th, i n nmedicine, dentistry, surger%, cosnetics or, in general, fields
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it is _th r Y, 1 hgpor i dithe = ntﬂ%}p&serious si de
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bl ood conpati bl e enpconpati bl e) or histoc ib i W th
differ QH{TE%%@?aYI%J;%‘?S negé’l 3607 5PCek ﬁgﬁggéd'g%f%abrﬁ%aég%?ocess f or
coat i NngupprebEias e Hfb Bodidicarjulaitiionl @ ftlehhdaesuhst ancef (digearliyn) whi ch
actively supgresses t he coagul ation system i . €.y IS anti-éﬁg{onbogenic.
Sai d sBEEVEREetNROIRIBILII LT HHIPOLFFSnt YG B CaReFFtR Ml effects for
the patient, as already nentioned before by way of exanple. In DE 44 35

652, materials are coated with a thin coat_ of Iacguer, of Xp/)ﬂgl ymers into
whi ch AadestraFldgehtsldurrhdieadddirt iionBr}CiREor pB? At £ Yvher ei n sai d coat
of |acquelerper £ r adeydria e BedY d8NHay $ng Nesntdeasiat The
di sadvgﬁﬁgsgg'olf@?ﬁl@s %(rsé?ﬁ%d arzj, first of all, thatébecause, .
blood and/or other body fluids in invasive operations, it is
therefore very important to avoid the above-mentioned serious

side effects caused by anticoagulants.

From prior art, various processes are known which are intended
to make unphysiologic ‘foreign surfaces’ more blood compatible
(hemocompatible) or histocompatible by coating with different

substances.

DE 28 31 360, for example, describes a process for coating a
surface of a medical article with a substance (heparin) which
actively suppresses the coagulation system, i. e., is anti-
thrombogenic. Said substance, however, has the disadvantage of
serious side effects for the patient, as already mentioned

before by way of example.

In DE 44 35 652, materials are coated with a thin coat of
lacquer of polymers into which medicinal agents can be
additionally incorporated, wherein said coat of lacquer
permanently degrades in the body and is thus released. The
disadvantages of this method are, first of all, that because
of the permanent degradation of the coating only a temporally

limited effect can be achieved. Secondly, due to the permanent




of the permanent degradation of the coating only a tenporally Ilimted
ef fect can be achieved. Secondly, due to the permanent 3 13/03/2003
separation of particles of l|acquer, there is a high danger of Bg
formation of thrombosis, which can cduse enbolisms. DE 196 3013@ 03

excl usively uses chemically nodified derivatives of polysaccharides for
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process, ranging from excessive preparative expenses 10 synthesis steps

i ncl udthg frenyaticemest thrambesisangbich dadesavna®|emkg bHesneacti ons and poor
exploitation up to worse properties of the derivatives in every respect
when conpared to comrercially avail able anti- thronbogenic substances such
as hepaEei h96Vad haiyerexdtlwdivelBr iusiesh cheminal 1 pf me@bfeed|dapi vatdyes 95:

542-549). describes the use of entire_liVvi |1 t el ium or
t he rregzgt Bgiyﬁﬁ?‘?ﬁr%(ﬁ ° ctg TorfiEari dn SB#S%?%&Sghtg}?gﬁ%eg% svgta vg)n@age of
usi ng ankhteantayes i sedhmifractthitsharocdes, t pasging f from edicengifvace

proteins, i ne reactions _are used, ich,cause. rejection reactions
agai nsPrFH@gg_EéY%dex?W%ttso 5 glﬁatsl%gﬁf’s.m%ﬁ%‘g{%%c%%mﬁ' nad&ig such an
i Mmunea weaet keRgar&f e £iHdAGk isTenegattEondoand eyedt a rej ection by

i nmune reactions, it Is necessary that exclushvelé cell, material of the

pat i enE¥PLAGFBELQRSUR sEQNQK % RUPPSILL66e8S. thenderi Rati¥es tier

di Sadvg%égerésgée@%&&m&%ﬁ%e t PRnABdcis08ySava 1dBM®lad 4 n cul turing
these cellS. A Tfurther probllem regarding the use of entire cells are the

hi gh shbapihgoenicesubstangasudiess bePRsilre subjected in the bl ood
stream This |eads to an increased degradation of the cells at the
surfaces, which has a negative effect on the durability of the coated
i mpl anVerhAgen ¥ 8B/ 0(BA3,1aN0 BByr2@212faHdaDELA96906 DFW6 dekTri be t he

542-549) describes the use of entire living cells of the
endothelium or the mesothelium for the colonisation of
implants. The disadvantage of using entire cells is the fact
that, due to specific cell surface proteins, immune reactions
are caused, which cause rejection reactions against the coated
implants for the patients. Substances inducing such an immune
reaction are also called immunogenic. To prevent a rejection
by immune reactions, it is necessary that exclusively cell
material of the patients themselves is used in this process.
This is a further disadvantage because considerable time and
costs are involved in culturing these cells. A further problem
regarding the use of entire cells are the high shearing forces
to which these cells are subjected in the blood stream. This
leads to an increased degradation of the cells at the
surfaces, which has a negative effect on the durability of the

coated implants.

Also WO 93/01843, WO 95/29712 and DE 195 05 070 describe the
use of entire living endothelial cells for coating
unphysiologic materials or the use of substances contributing
to the growing of living endothelial cells on artificial

materials. But also in these cases, all processes are based on



use of entire living endothelial cells for coating unphysiologic materials
or the use of substances contributing to the growng of |iving endothelial
cells on artificial materials. But also in these cases, all processes are
based on 4 13/03/2003 the cultivatidén of living endotheli al 3(2803 whi ch
involves the disadvantages nentioned above with respect to the tine

requi T efoand g £osk JAVAIVIRY Und 1830081 481 20! b S LA hat the
coat ed “mat éri al cannot be ‘used universally, but has to be proéhced
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every patient a time-consuming and cost-intensive cultivation

I mpl ank§eRPRCEs PEoat 'withﬂ-tn%_cc‘s%@i&gllcyenabeh@bisptc@il tdhe-fi@sent

of his endogenous endothelial cells, which, in addition, is
followed by a costly prepération of the proteopolysaccharide
HS-l. Therefore, the mass production of HS-l and thus an
economic use of this process for coating implants cannot be

realized.

Accordingly, the object of the present invention is to provide
blood compatible (hemocompatible) or histocompatible surfaces
which do not show the disadvantages mentioned above and are,

at the same time, suitable for mass production.

According to the invention, the object is solved by means of
hemocompatible surfaces characterized in that they contain as
the materials artificial and/or natural organic and/or
inorganic compounds and/or mixtures thereof and/or materials
having contact with blood and/or other body fluids in invasive
operations and/or animal organs and/or organ parts, and
constituents of the outer layer of blood cells and/or
mesothelial cells are applied and/or incorporated onto and/or

into the surface of said materials.



operations and/or ani mal organs and/or organ parts, and constituents of
the outer layer of blood cells and/or nesothelial cells are applied and/or
i ncorporated onto and/or into the surface of said materials. 5 13/03/2003
The henpconpatibl e surfaces of the iRAvention thus substantiaFM?”WHitate
the outer surface of blood and/or nesothelial cells, synonymous with the

L3 i plnb By DRLL Al SHEAGE AT RANS LDERRDAGSRIE, cel | S and/or tissue.

The bl o coagu lon systemis therefore neither activated nor actively
suppr essedtbyti skl hehmictatpattis euterf sveface Aetopredyl 3nd/pml ood

coagul ati g ich i.s,,for_ex | e, e b ryeigjuries (cuts or
the Ii f?gf‘ogge\rﬁ@%%l;ecﬁlasc'e Sibﬁloa%gglr?plg@;égl ghﬁa¥ﬂ$§1§9£%g (yufn | sétjur bed way. A
f urt henaadyraht sgefade td® muresdntonbogentiiconel st mmdfacttidmte. an adhesi on of

cells ch, as thronbocytes on the ,henpconpatibl e, surfac cording to the
invent&gﬁ nggén ?ag?i%&ﬁqn'ﬁﬁﬁg%ﬁbi&e%ﬁ?ég?8§etﬂ%l VertTion Ctee(:ciausegthe
ri sk ohort betieempt s@pdsddd wbithe hedocohpet tlabgesuwvfaced hr onbosi s

(embolism for the patjent treated.is mnimzed thereby. Th
hennco#ﬁﬁPFBPég%&ffgcké%o%&ﬂf’cﬁ%tHGHtH’ YeRvat | B9F Jc%rﬁscém% si de

effect gy AeeBRALPY 107 iPfed NMaIHY @F thle1hgapceapatibd e rdud ages are
further characterized by the fact that they are non- thronbogenic in the
| ong t epRPlehRpiy makerahand pidistydest ¥§¥ous properties are not used up

in theaceyrsg ?f abbiBragd £hiS prle¥entXamPLAtithCi §288% fRlct that
pharnaceutlcaF y active systens (for exanple release system). For this

r easonant hghegueh actscakoratialy aso thivermbavghesopnakle al so suitable for
Per Man gt U8 Gna®Pnl 3Ly AL LS Ao AR RGN AN EnboikPod Modd'GotPatl T eNt's by
repeat ed rnvasive operations for renew ng the
occur. This is .desired by the invention because the risk of
the formation of thrombi, i. e., the danger of a thrombosis
(embolism) for the patient treated is minimized thereby. The
hemocompatible surfaces according to the invention do no cause

any side effects.

According to the invention, the hemocompatible surfaces are
further characterized by the fact that they are non-
thrombogenic in the long term. This means that their
advantageous properties are not used up in the course of time,
which is, for example, the case for pharmaceutically active
systems (for example release system). For this reason, the
surfaces according to the invention are also suitable for
permanent use, so that additional burdening and risks for the
patients by repeated invasive operations for renewing the

implants are minimized.

According to the invention, the hemocompatible surfaces
contain as the materials artificial and/or natural organic
and/or inorganic compounds and/or mixtures thereof and/or
materials having contact with blood and/or other body fluids
in invasive operations and/or animal organs and/or organ

parts, and constituents of the outer layers of blood cells



inplants are mnimzed. According to the invention, the henoconpatible
surfaces contain as the materials artificial and/or natural organic

and/ or i norganic conpounds and/or m xtures thereof and/or Eﬁ ﬁls havi ng
contact with bl ood and/ or ot her body6fluids in invasive oper (#3 ¢ and/ or
ani mal organs and/or organ parts, and constituents of the outer |ayers of

bl ood gﬁh{ér%éé&% %Olgrcémf Uy emaagmehl thﬁ@:li?n@ézep@n%ﬂéc?%n%%dlor

i ncorporated onto Into the surfaces thereof. I'n the sense of the

i nvent apd/omatetd atlke refrfacey &peremdteri al s which, according to the
invention, are suitable for being |oaded with cell constituents. Also
conprised are any materials which can cone into contact with bl ood and/ or
body fhukds dﬂm$¢upfrnh§ﬁinye@¢épabimﬁ§eﬁiaﬂﬁ coheect? AN¥M th  respective

POSL OPSERELYE £ oY SRNLGRANPUUNRCI eholne L8h CXAITL G cift Shet i cal Y

producgﬁ y" octurrin ecul ar slibstances an their
derlvabeVﬁg lEkd@@lwimﬁ(neIﬂu&ansﬂmiueatengAmsbecsmpzugedIanukany= plastics,

el astoners, |con or_fibrous subs es. for exanpl e,
pol yet F??Fsﬁéé F’I’E})11 p‘fﬂrﬁ/\ﬁ%ﬁﬂ ke FP& PV/E:‘):th%??/ﬁraerfcffdrFe bOASR) |
pol yamfd@ids(&&&ln@hﬂ{k%ﬁﬂﬁé odtR)tiona BQphﬁSESnn@@ﬂ:y@ﬁ wigdle, pol yester,
resins, silicones, rubbers, man-nade fibers, cellul ose fibers, cellul ose

menbr af8SPEFESYR| POFFIRATAL IR IS8F€ns, as wel| as derivatives thereof or
conbi nati ons thereof. Further conprised according to the invention are
m xtures of these polyners, so- called polynmer blends., In a special
enbodi PEARDSE Fﬁ@P@M@% e fefserfidrosxaglepater pEnshetHea Wefoconpat i bl e

surf acgsoAGEedbAohd futdifly IQUANY 1Y HIGnLAGEUERLART S OIS arff 0aN parts
their derivatives. Examples for these are, among others, any
kinds of plastics, elastomers, silicones or fibrous
substances. They include, for example, polyethylenes (PE),
polyvinyl chlorides (PVC), polyurethanes (PUR), polyamides
(PA), phenoplasts (PF), aminoplasts, polystyrene, polyester,
resins, silicones, rubbers, man-made fibers, cellulose fibers,
cellulose membranes, protein fibers, collagens, as well as
derivatives thereof or combinations thereof. Further comprised

according to the invention are mixtures of these polymers, so-

called polymer blends.

In a special embodiment of the present invention, as
materials, the hemocompatible surfaces according to the
invention can include animal organs, organ parts or vascular
systems. They can, for example, be cardiac valves and/or
vascular systems, wherein pigs or cattle are especially

suitable as sources.

Examples for inorganic compounds included by the
hemocompatible surfaces according to the invention are metals,
metal oxides, alloys or ceramics, glasses and/or minerals as
well as derivatives thereof or any possible combinations

and/or mixtures thereof. According to the invention, any



systens. They can, for exanple, be cardiac valves and/or vascul ar systens,
wherein pigs or cattle are especially suitable as sources. Exanples for

i norgani ¢ conpounds included by the _henoconpatible surfaces %ﬁ%i&y ng to
the invention are netals, netal oxiJés, all oys or ceramcs, ¢ aZses and/ or
mnerals as well as derivatives thereof or any possible conbinations

and/ or Jisxtiuies+i BEr 88 cofSLoL i diy J10 R riiRY8Nhir8Npo 88Yb Ve 13713/ 2003
possi bilities of conbination of materials are possible. The _exanples
expl ai ®xaRelpsestnplainyele i RFe SN yricktentigar an grpater afetabt s iRittended to

be Iirﬁa'engotAgﬁgégggg t9 g%g%ﬁgwgggéjan, constituents of the outer |ayers

of blood cells an nesot lal cells are incorporated and/or applied
into and/or onto the surface of the materials. |In one enbodi nent of the

present, i nyenti o ti QUK es ¢l u i ﬁggép on the
surfac qu%gﬁbgrggléﬂggﬁﬁgééﬁigégré§§%%£§ g&%%léfgﬁgéogﬁgéfns. é%d
gl ycophar bisodr eglasvagd bdheneddtihgsialc rayldst erezédcbyponated hr onbogeni ¢

properties, and are . therefore,excellentl sui_t abl r makin

hermoco inIQPBEF?gcé§£%C%% éﬁ?meQ9{E9§ysPﬁ38ﬁFi8ﬁ.£$ﬁem%??5 brins of
the outer layer of the erythrocytes, determ ne, anong other things, the
bl ood group to ich a h n bei ng bel.ongs. .Anal pgously to the different
bl 0od groghe SRECRIMAR: oA Bre (AP RRItY dOIBRIAG: o EIENREg T TLHLA n

gl ycophQirfacls §h¥¢QRBOLA Naki fér Wy CHN MurFaleObtr AgPEELAYS M Xtures

t hereof . A possible i nmunol ogi cal response by cross-reactions of bl ood

gr oups dicoRrateinse BERPEEBlE WhiIPRAEHNS-heA1di JLECOPRRTHRE i ng of bl ood
(coagul atd 0R} 63N PR AVPLALLS | N1t S d B8 24 by non-

thrombogenic properties, and are therefore excellently
suitable for making hemocompatible surfaces according to the

invention.

The glycophorins of the outer layer of the erythrocytes,
determine, among other things, the blood group to which a
human being belongs. Analogously to the different blood groups
A, B, AB and 0, the corresponding erythrocytes contain
glycophorin A, glycophorin B or glycophorin 0 or respective
mixtures thereof.

A possible immunological response by cross-reactions of blood
groups which are not compatible with each other, i. e.,
clotting of blood (coagulation) can be avoided in a simple way
by matching with respect to the blood group of the patient
treated and the glycophorins applied and/or incorporated onto
and/or into the surfaces of materials of the hemocompatible
surfaces of the invention which are intended for application,
wherein said matching is carried out before the invasive
operation. Respective blood tests are common practice in
laboratories and, accordingly, are carried out routinely.
Provided that the blood-group compatibility is observed,

hemocompatible surfaces containing glycophorin can thus also



by matching with respect to the blood group of the patient treated and the
gl ycophorins applied and/or incorporated onto and/or into the surfaces of

materials of the henpconpatible surfaces of the invention which are

i ntended for application, wherein sdid matching is carried ott®#8f%re the

i nvasi ve operation. Respective blood tests are common practice in

[ abor at.qQr i and; i, NG Y, ar rjed. qut i .+ P.oMj ded t hat
the bl 600 S el Soabar b1 1ty S & abed cag P hersesrmar b & clrraces
cont ai winegpgkyenphorin can thus also 8 13/03/2003 be used universally, i.
e., they are not restricted to only one patient. The present invention
further concerns henoconpatible surfaces including on and/or in the

sur f ac@heobrebentati evert son of ujusac cloaciedes pehysampatih e sindfagred i pi d

portions of .the | ycopr ot gi | lipid d/or.pro gl ycans fromthe
out er 1P§§8?l8? Bﬁo %éﬁl%ng%87g?xﬁp§§Fh8 ig ec%?F§F1$ﬁga further
enbodi wRagoshcther pdesepdlysastitdrdnie talhel/olrebpbdpadrblenswif ades contain

| ycosphi ngol i pids on and/or .in the surfa f th terj.als. . Th
henbcofiaEPBFBEEHRF AcLy o1 LIS HANK AT PROGROPOKCHRS ( HET™ T WthitTal n as

t he ol 1g9%aCcefablEed Ote PDS VAL B ned the1ihngel0E, t he proteogl ycans
hyal uroni ¢ acids, chondroitin sulfates, dermatan sulfates, heparan

sul fates, keratan sulfates or mxtures thereof. In a preferred enbodi nent

of the pr gsenttnbAVERb et S NAUIRC YHRAELR! ensEhf 8665 Goptain heparan
sulfate of the erythrocyte plasma nenbrane of animal and/or human origin.

The heirevorpapabibleustnbacehorutdiing glycorphingehibbds don mnd/oghow any
si de efifegts, F}Mgg ar s cay?s%tgﬂraleéxanpl e by chemcally or
phar maceuti cal’ Iy active coatings.
The hemocompatible surfaces of the present invention further
can contain as the oligosaccharide or polysaccharide portions
of the proteoglycans hyaluronic acids, chondroitin sulfates,
dermatan sulfates, heparan sulfates, keratan sulfates or
mixtures theréof. In a preferred embodiment of the present
invention, the hemocompatible surfaces contain heparan sulfate
of the erythrocyte plasma membrane of animal and/or human

origin,

The hemocompatible surfaces according to the invention do not
show any side effects, which are caused, for example by

chemically or pharmaceutically active coatings.

The above-mentioned constituents of the blood and/or
mesothelial cells are non-immunogenic cell constituents.
Accordingly, the hemocompatible surfaces according to the
invention are characterized in that they are also non-
immunogenic. This means they do not cause an immune reaction
for the patient, which minimizes the danger of rejection of

the hemocompatible surfaces.



The above-nentioned constituents of the blood and/or nesothelial cells are
non-i mmunogeni ¢ cell constituents. Accordingly, the henoconpati bl e

surfaces according to the invention are characterized in that they are
al so non- imunogenic. This nmeans théy do not cause an innunelygﬁ@¥ﬁon for
the patient, which mnimzes the danger of rejection of the henbconpatible

surfacesco9atib086 2008 1AFGRLAN0 iR WiRJLBHBOLIATe Lhpcherpoampalibl e
surfaces are non-thronbogeni c and/or non-i nogeni C. urther advant age
i s t henbacthrhmbogémbstamdy wlegraddmmumogealies pl ace at the henoconpati bl e
surfaces due to the firm attachnent of the non-thronbogenic constituents
of the outer |layers of the blood and/or nesothelial cells on the materials
accor dengutrohtheadnyetdgonis Tttee dangerthaft thmobbdr nat degradatisrbol | sns by

thronbosis i s, thus_pinimized. Furth th ' |ation of
cel I's SA6RSaBLERPofboLyT domiPFIRAT ko GHSAERBI BU8 P oHAS Hcr ding to the

i nvent iax@kachiiefit absothé mbriv eSonibRyeddrgebnet i theathHost sthd hautsddj ect
matter _of the inventjon furth conprises a process for the production of

t he held¥6rpaPfbFhe sﬁ%?%@@dg:%M%%léaﬁhée?h§e‘ﬁ’f‘i Bt TeREials

gl ycopRekbRaingOtbJeRECLHMAEA 10 n PAIES ¥eelRAK d8 8RE/ pbrhaPish Rortions of the
gl ycoproteins, glycolipids and/or proteoglycans fromthe outer |ayer of

bl ood €BbPrdigma/ By FeseobrIisnlicdhus aaimdsprd: eHurtheEmeFRsdhang
consti tig_e%saeeemapg#i&si f@dé&mg whp%rsaftﬁgomge&ﬁ?t@@ Qrepdito the surfaces

of materials of artiticial and/or natural organit and/or i norganic
conpoungzogAlPatibhe xswr face harcadrHmy ¢o EheeindeBtheni nhbdritlas with

bl ood mﬁﬂg QEthpﬁé gQQ%eE'é?‘E?JJ%ﬂ#E&%SiVG oper ati ons and/ or ani nal
S

or gans and/ or —organ par by  physical "or chem cal bonding.

The subject matter of the invention further comprises a
process for the production of the hemocompatible surfaces

according to the invention, wherein glycophorins,
oligosaccharide, polysaccharide and/or lipid portions of the

glycoproteins, glycolipids and/or proteoglycans from the outer
layer of blood cells and/or mesothelial cells are isolated,
and these cell constituents are applied and/or incorporated
onto and/or into the surfaces of materials of artificial
and/or natural organic and/or inorganic compounds and/or
mixtures thereof and/or materials having contact with blood
and/or other body fluids in invasive operations and/or animal

organs and/or organ parts by physical or chemical bonding.

According to the invention, the constituents of the outer
layer of blood cells are isolated from whole blood and/or
from cell fractions obtained therefrom of human or animal
origin. This means that the cell constituents are isolated
from erythrocytes, leucocytes and/or thrombocytes or mixtures
thereof. Preferred are mixtures of erythrocytes and

leucocytes. Especially preferred are erythrocytes.



According to the invention, the constituents of the outer |ayer of-blood
cells are isolated fromwhole blood and/or fromcell fractions obtained
t herefrom of human or animal origin. This neans that the cell constituents
are isolated fromerythrocytes, |eutbcytes and/ or thronbocyt E¥B36P% xt ures
thereof. Preferred are m xtures of erythrocytes and |eucocytes. Especially
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According to the invention, for applying and/or incorporating
the cell constituehts onto and/or into the surface of the
materials, a chemical immobilization, photoimmobilization,
adhesion, drying process or a combination thereof is carried
out. Covalent, ionic, secondary valence or electrostatic or
adhesive bonds or combinations thereof can be formed between
the constituents of the outer layer of the cells and the
surfaces of the materials in this case. Preferably, the
application or integration of the constituents of the outer
cell layer onto/into the surfaces of materials is carried out

by covalent bonds.

A special advantage of the present invention is the fact that
the production process according to the invention combines
enormous economical advantages compared to the processes known
until now, and, accordingly, the hemocompatible surfaces

according to the invention are suitable for mass production.



cell layer onto/into the surfaces of materials is carried out by coval ent
bonds. A special advantage of the present invention is the fact that the

production process according to the [nvention conbi nes enor %ononical
advant ages conpared to the processes known wuntil now, and, g@?"?ﬁ?ﬁ‘i ngly,
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One liter of erythrocytes which have been washed free of serum
There is a wide range of fields of applications in which the
present invention can be used. The present invention concerns
the use of hemocompatible surfaces in extensive fields of
health, in medicine, dentistry, surgery or cosmetics and/or in
fields having contact with blood, tissue and/or other body

fluids during invasive operations.

In the following, the invention is described in greater detail
with reference to the examples, which, however, are not

intended to be limiting:
1.) Isolation of erythrocyte plasma membrane heparan sulfate:

One liter of erythrocytes which have been washed free of serum
are suspended in 1 liter of a 0.154 molar phosphate buffer pH
7, and 1 U/ml papain is added. After 2 hours of incubation at
56°C, centrifuging takes place at 3000 g for 20 minutes, and,
subsequently, the supernatant is decanted. In this
supernatant, 100 ml of DEAE Sepharose CL-6B ion exchanger gel
of the company Pharmacia Biotech are suspended. The gel loaded

in this way is still washed three times in a 0.1 molar saline



are suspended in 1 liter of a 0.154 nol ar phosphate buffer pH 7, and 1
Um papain is added. After 2 hours of incubation at 56C, centrifuging

t akes place at 3000 g for 20 m nutes, and, subsequently, the nat ant
is decanted. In this supernatant, 108 M of DEAF Sephar ose CLyéégs
exchanger gel of the conpany Pharn30|a Bi otech are suspended. The gel
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vacuurrhpfahfezbeéglc%sﬁgan&qlcutc %d §i3d9isBdaRBhk 88t ORaLe 2, omémn with 100 m
of DEAE Sepharose CL-6B of the conpany Pharmacia Biotech. and eluted as
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nar r ongd ~d0o r t m 0433V fogl n and
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of 2 ”En%aﬁﬂ 8.0, 1 U of chondroitinase ABC is added, and incubation

takes place at 37°C for 15 hours. After dialysing against

water and narrowing down under water jet vacuum, the resulting
solution is again applied onto a column with 100 ml of DEAE

Sepharose CL-6B of the company Pharmacia Biotech. and eluted
as described before. The DMMB positive gradient fractions are
dialysed, narrowed down under water jet vacuum to a volume of
1 ml and chromatographed on a column for preparative gel
filtration (60 cm X 2 cm) using a Sephacryl S-300 gel
(Pharmacia Biotech.). 60 fractions of a volume of 2 ml each
are collected, detected with DMMB, and the positive fractions
are united. After repeated dialysis and lyophilisation, the
purified erythrocyte plasma membrane heparan sulfate will be

obtained.

2.) Isolation of leucocyte surface proteo-chondroitin sulfate:

One liter of citrate blood is centrifuged for 10 minutes in a
centrifuge with a swing-out rotor at 3000 g, and the
supernatant plasma is drawn off. The cell sediment is mixed

with 2 liters of a 1% ammonium oxalate solution cooled to 4°C,



are collected, detected wwth DMVMB, and the positive fractions are united.
After repeated dialysis and |yophilisation, the purified erythrocyte

pl asma nenbrane heparan sulfate will _be obtained. 2.) Isolat

| eucocyte surface proteo-chondroiti nsulfate: One liter of C|3?d|3§§e bl ood
Is centrifuged for 10 mnutes in a centrifuge with a swing-out rotor at
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t he coApangxchanger gel of the company Pharmacia Blotech are

suspended and sedimentated. The gel loaded in this way is
still washed three times in a 0.1 molar saline solution and
filled into a chromatographic column. The elution of the
column takes place by means of a linear sodium chloride
gradient in the range of 0.1 to 0.8 moles/l over an entire
elution volume of 2 liters. 100 fractions of a volume of 2 ml
each are collected, and the fractions showing a positive color
reaction with dimethylmethylene blue (DMMB) of the company
Fluka are united. The solution is narrowed down at 26.7 hPa
(20 torrs) and 40°C and dialysed against water. The dialysate
is set to a volume of 100 ml and a concentration of 0.1
mmoles/1l of calcium acetate and 0.1 moles/l of sodium acetate,
titrated with acetic acid to pH 7, 1 U of heparinase I,
heparinase II and heparinase III are added, respectively, and
incubation takes place at 37°C for 15 hours.

After dialysing against water and narrowing down under water
jet vacuum, the resulting solution is again applied onto a
column with 10 ml of DEAE Sephadex AS50 of the company
Pharmacia Biotech. and eluted as described above. The DMMB
positive gradient fractions are dialysed, narrowed down under
water jet vacuum to a volume of 1 ml and chromatographed on a

column for preparative gel filtration (60 cm X 2 cm) using a



Fl uka are united. The solution is narrowed down at 26.7 hPa (20 torrs) and
40C and di al ysed agai nst water. The dialysate is set to a volune of 100 m
and a concentration of 0.1 rmmmoles/| pf calciumacetate and 04 mples/ 1 of
sodi um acetate, titrated with acetic acid to pH 7, 1 U of heparinase I,
heparinase Il and heparinase |IIl are added, respectively, and incubation

takes Blpperabe3dC-19rgdb dwuie MiehydiPabyshbgaagadtsth weg@r and
narrowi ng down under water et vacuug trmareigltin solution is again
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vol ume repeataf dhalehidnndgr¥gited iertd oneothAnct8rned ep2RCGRGYAE gel
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conpany Phar na I ot fractions of a volune of 2 ml each are

collected, detected with DMMB, and the positive fractions are united.

After .repe | al ysi id_ i . Cl e surface
or of co3:Ronar St e FHOL Tt Har Yl easabhBRarhieif Sptte SRS

sul f at e/ cfwomlramdntunsul fate m xture from onmentum One kil ogram of fresh
bovi ne omentumis washed with a 0.9 % NaCl solution, freeze-dried, ground,
and degreased with 1 liter of acetone by stirring over night at room

t enper @her &1 185ken ofi FEesh negpaintk dmentgm tilsewaesatit wigh powderd is suspended
in a6 nplar urea solution and stirred over night at room.tenperature.
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decant ¢, ,cReh8d H9 4CirFiXEbYEL hildhe a3aRBoMOLBRBe PhtdrdDI RFtNaCH of a
tenperatu?e OF 4C,9and iﬁéﬁbated for 15 hours atﬁg%. Subsequent |y,
neut r alfiid&eiréong and drying, the resulting powder is suspended in a 6
molar urea solution and stirred over night at room
temperature. After centrifugation at 3000 g for one hour, the

mucous supernatant is decanted, cooled to 4°C, mixed with the

same volume of 1 molar NaOH of a temperature of 4°C, and
incubated for 15 hours at 4°C. Subsequently, neutralization
with dilute HCI, dialyzing against water and centrifugation for
1 hour at 3000 g takes place, and the supernatant is
decanted. In the supernatant, 100 ml of DEAE Sepharose CL-6B
ion exchanger gel of the company Pharmacia Biotech are
suspended and sedimentated. The gel loaded in this way is
still washed three times in a 0.1 molar sodium chloride
solution and filled into a chromatographic column. The elution
of the column takes place by means of a linear sodium chloride
gradient in the range of 0.1 to 0.8 moles/l over an entire
elution volume of 2 liters. 200 fractions of a volume of 10
ml each are collected, and the fractions showing a positive
color reaction with dimethylmethylene blue (DMMB) are united.
The solution is narrowed down at 26.7 hPa (20 torrs) and 40°C
and dialyzed against water. Under water jet vacuum, again,
narrowing down takes place to a volume of 5 ml, and
chromatographing is carried out on a column for preparative

gel filtration (60 cm x 5 cm) using a Sephacryl S-300 gel of



with dilute HCl, dialyzing against water and centrifugation for 1 hour at
3000 g takes place, and the supernatant is decanted. In the supernatant,
100 m of DEAF Sepharose CL-6B ion exchanger gel of the conpany Pharnacia
Bi otech are suspended and sedi nentat®ed. The gel |oaded in t hPP&@E7 is
still-washed three tinmes in a 0.1 nolar sodiumchloride solution and
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wat er. Under water jet vacu agai.n, . narrow ng down takes place to a

vol ume9 chsﬁ’i“,ln%n‘ﬁiy%arﬂ M%g}g‘reag'ﬁilﬁgbﬁsoééﬁ?% “out on a colum for
preparative gel filtration (60 cmx 5 cn) using a Sephacryl S-300 gel of

15 13/03/2003 the conmpany Pharnmacia Biotech.. 60 fractions of a vol une of
10 m each are collected, detected with DMVMB, and the positive fractions

are unigt gd. rahtel1{20e88e Gblintlabthe138d cbYOPBhtESad i @bndi@ vaw i fied
nmesot hel 1 al -cel | -surface glycosam no flycan mxture will be obtained. 4.)
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onto functio a11 t@@VF{‘éI 0S aces : ul ose nenbrane are
added to sur¥Xgms:cent solution of 3-am nopropyl-triethoxy silane in
et hanol /water (50:50) and stirred for 24 hours at 45C. Subsequently, the
nenbranes are washed with a ot of water and are dried. The
100 mg of cellulose membrane are added to a 2 per cent

solution of 3-aminopropyl-triethoxy silane in ethanol/water
(50:50) and stirred for 24 hours at 45°C. Subsequently, the

membranes are washed with a lot of water and are dried. The

membranes treated in this way are immersed into a solution of
1 mg of mesothelial cell surface chondroitin sulfate in 80 ml
of 0.1 molar 2- (N-morpholino)ethane sulfone acid buffer pH
4.75. Over a period of 6 hours at 4°C, 200 mg of (N-
cyclohexyl-N’-2-morpholinoethyl)carbodiimide methyl tosylate
(CME-CDI) of the company Sigma are added in portions of 10 mg
and are further stirred over night at 4°C. Subsequently,
stirring for 2 hours in a 4 molar NaCl solution, washing with

a lot of water and drying in the fresh air takes place.
5.) CNCI immobilization of sphingoglycolipid onto glass:

A glass, for example a cover glass for microscopy, is stirred
for 6 hours in 5 ml of chromosulfuric acid. Subsequently,
washing with a lot of water, air-drying and heating to 50°C in
15 ml of dioxane takes place. Subsequently, 2.5 ml of a 2
molar N,N’-diisopropylethylamine solution in dioxane are added
and stirred for 30 minutes. Subsequently, 2.5 ml of a 1 molar

CNCI solution in dioxane are added and stirred for further 2



menbranes treated in this way are imersed into a solution of 1 ng of
mesot helial cell surface chondroitin sulfate in 80 m of 0.1 nolar

2- (N-nor phol i no) et hane sul fone acid buffer pH 4.75. Over a period of 6
hours at 4C, 200 ng of (N cycl ohexy!® N - 2-nor phol i noet hyl ) cat¥B&Pni de

met hyl tosylate (CME-CDI) of the conpany Sigma are added in portions of 10
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nmol /| of eth¥lened|an1ne and 0.1 noles/l of NaHCO31 subsequently heated to
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stirred.for _further 30 ninutes, .The .coated ass is washed with a 4 nol ar
NaCl S(‘S'Ilﬁ‘?’i 8n%hd°§u‘ﬁ%@%ﬂeﬁ$yd]%escﬁelél %\t?\net ﬁg%’l ot of water and dried in the
air. 6.) Immobilization of erythrocyte plasma nenbrane heparan
6.) Immobilization of erythrocyte plasma membrane heparan
sulfate onto the oxide layer of nickel, titanium, aluminium

or similar metals:

The metal workpiece is cleaned for four hours in an ultrasonic
bath with hot water, washed with acetone and degreased for one
hour in a Soxhlet extractor with chloroform. The workpiece
cleaned in this way is dried and immersed into a 0.01 - 0.1
molar solution of w-hexadecenyltrichlorosilane in bicyclohexyl
for 2-15 minutes under stirring, washed two times with
chloroform and water, and extracted for 15 minutes with
chloroform in the Soxhlet extractor. The workpiece is immersed
into a solution of 2 ml of acetone and 100 mg of KMnOs in 18 ml
of water at 0°C for 45 minutes, and a CO; stream is passed
therethrough. Subsequently, it is immersed for 15 seconds into
a 20% solution of sodium bisulfite in water, washed with water
and dried.

The workpiece is stirred over night in a solution of 29.25 g
of paratoluyl sulfonyl chloride in 900 ml of acetone and 180
ml of pyridine at 40°C. Subsequently, the workpiece is washed
with water and methanol and stirred for 40 hours at 60°C in a

solution of 1 mmol/l diaminododecane in 1 liter of



sul fate ont o-theoxide-ayer of nickel, titanrum alumnium or simlar
netal s: The netal workpiece is cleaned for four hours in an ultrasonic
bath with hot water, washed with acetone and degreased for on Qﬁ&r in a
Soxhl et extractor with chloroform The wor kpi ece cl eaned in tﬁmyway IS
dried and imersed into a 0.01 - 0.1 nolar solution of

cu- hexa%eeﬂyhkéfﬁ&hp&@sIém%@&u@yclt%emkpi@ée 2t 4 56 \id suY BS,diRder

stirring, washed two tines wt chl"orof orm and water, and extracted for 15
M nut evaghel wihhovaterml malhd sedu eolekieact bromahbl wor kpi ece i s

'mrsglgd 98% ?1§O§§Ié05h&’fwa2cé? qfhea%grﬂpgeégdpilggaf@dofn K@ in 18 m

of wat m nut es, and a reamis passed therethrough.
Subsequent iy, stn.rrsdlmuer%@dnlfmxteﬁ mmnbgraheobuéfeo%@blmqron of sodi um

blsulflteln vas r ried T stirred
over ni g ng \& Oﬁeg(%"ﬁzégé”' %/ Eg(r gt gfuyf Hg]r%nl;# r| de in 900
m of aekbenpland dﬁ@r md gtof unna(hdmmtabn46€ Osabgeqﬂemfé@qddﬁm-morkplece
is washed w th t and net hanol .and sti.rr 60Cin a

Sl e agr bl B S e i o Bt ten 2 PEBRnel 48 18163, Bnd

di met hylef @&Fmﬁkd@yt@upﬁwnﬁémbratd@ HeplkRheeal Fat 8 USEESEL &) wedvashed wit h
wat er soda sol ution mol /1 héagochloric acid and water. The

wor kpi é@eoﬁﬁeﬁéF%H ?h 2H9 sl NRAAT L poLngOeHR R U PDE bor at e
buffer a%qhutme@) Eé?ﬂéf‘%ﬁ&i rﬁmrﬁ &t3.,983 WekgStde \p&k]@pﬁace Fipal ly,

Stll’l’ln% t akes place over night in a solution of 0.3 8hOf 4- azi do- 1-
f 1 uor o4 Cnﬁproﬁénh@%ésfrﬂhﬁuﬁﬂyﬁhﬁOQﬂteePHéﬁ@ﬁ BemBrane ohepParamf eryt hrocyte

pl asme ek ane shepat g, sl f aleAne \eq iﬂa{?{'@nlféfrl@f a 0.1 nol ar
soep ey YEdumtt

2- (N—m)rphollno ane sulTone aci .75 and stirred with
t he workipudee by means of a high-pressure mercury lamp After

washing with a 4 molar saline solution for 40 minutes, the

workpiece is washed with water and subsequently dried.

7.) Photochemical immobilization of leucocyte plasma membrane

chondroitin sulfate onto cellulose:

3 g of cellulose membrane are allowed to swell in a 4 molar
NaOH for 2 hours, washed three times with water, once with
water/acetone and once with acetone. The cellulose activated
in this way is stirred over night in a solution of 29.25 g of
paratoluyl sulfonyl chloride in 900 ml of acetone and 180 ml
of pyridine at 40°C. Subsequently, the cellulose membrane is
washed with water and methanol. The resulting esterified
cellulose membrane is now stirred for 40 hours at 60°C in a
solution of 1 mmoles/l of diaminododecane in 1 liter of
dimethylformamide. Subsequently, the membrane is successively
washed with water, 1 mole/l of soda solution, 1 mmol/l of
hydrochloric acid and water. The amino cellulose obtained in
this way is stirred for 90 minutes in a borate buffer solution
(sodium tetraborate 0.065 molar, pH 9.5). Finally, the
membrane is stirred in a solution of 0.3 g of 4-azido-1-

fluoro—-2-nitrobenzene in one liter of ethanol over night at



4C for 48 hours.--The -erythrocyte pl asma-nmenbrane heparan sulfate is
covalently immbilized by illumnation for 10 mnutes by neans of a

hi gh-pressure nmercury |anp. After washing with a 4 nolar sali ution
for 40 mnutes, the workpiece is washed with water and subsedﬂm% dri ed.
7.) Photochem cal immobilization of |eucocyte plasnma nenbrane chondroitin

sul f at g0t 006l hubeSeeudofyd SEHdHOIRMRIFDIRAG BLEratLoyed to swell in a
4 nolar NaOH for 2 hours, washed three tines with water, once with
wat er / sdsiseodzedndnonee W Eer etarfe.l Medagel-UNoBernkel yae bethane t hi s way

is stir, er, ~aL39RL £l 04 Wd fs+d i par gt sul fonyl
chlori éﬂ#ﬁ% OécnP g?fgggﬁ%ﬁeiaﬁ%qgggEﬁﬁ%ﬁgé p&?ﬁd?ne gtggg%éeSubsequently,
t he celdaildoseerdnbranepiepaned sl ddsdr iledeabang abt AdGOFOr TH® resul ting

esterifi cellu r | L f hour in a

sol uti cglr?%%fs'1%&&%0héé??ggggd%%\%edoq%\ggﬁgﬁtﬁqlsﬁ:itférgeo?y %?‘?éejf%gﬁ or mam de.
Subsequenmntoloy 1 izkd bgnbi dueinst sarc ceasileminuwweshbg meahswaf es  hilghvol e/ | of
soda solution, 1 muol /| . of uggéochlorLc aci d %nd ter, Thelanino

col | ul GEESSHER REHCRRY LATR: vRor TS AT Pothos hiMotas TH-Phorate
buf f er sluttiodn forsadi Mihteés adod atsr &k, 0Ghemlednnl pkle Imbpbrameald y, the
menbrane is stirred in a solution of 0.3 g of 4-azido-I-

f1 uor o-F4%% r obenzene in one liter of ethanol over ni ght at 18 13/03/2003
37C. 0.5 g of leucocyte surface chondroitin sulfate are dissolved in one
liter of a 0.1 nolar 2-(N-norpholino)ethane sulfone acid buffer pH 4.75
and stirred with 2.5 g of the azido cellul ose prepared as descri bed above

at 4C fon 48pmfaii$zath6n! Sf'f?fyéﬁp}%irjfr@@e wqffgngiakskaiﬁya&ﬁwei s

covalently 1mmbilized by iITumnation for m nutes by neans of a high-

pressure ertewidicone: After washing with a 4 nolar saline

To 1 g of silicone film, 20 ml of water and 2 ml of
3-aminopropyl triethoxy silane are added, and the pH value is
set to 3.5. Subsequently, heating for 2 hours to 75°C, washing
with water and drying takes place. To the resulting amino-
group containing silicone, a 2.5 per cent solution of
glutardialdehyde in a 0.05 molar sodium phosphate buffer is
added, and it is set to pH 7. After stirring for 60 minutes at
room temperature, the activated silicone produced in this way
is reacted with a 0.1% solution of glycophorin A (Sigma) under

stirring for 2-4 hours and is washed with water.

9.) Immobilization of erythrocyte plasma membrane heparan

sulfate onto polyvinyl chloride (PVC):

0.5 g of iron-II-sulfate, 100 pl of concentrated sulfuric acid
and 2 ml of methacrylic acid are dissolved in 250 ml of water.
125 mg of sodium disulfite and 125 mg of potassium
peroxodisulfate are added to this solution. Subsequently, the
solution is pumped for 2 hours at room temperature through a

ring-shaped PVC tube having a length of 1 m and an inner



solution for 40 mnutes and water, the cellul ose nmenbrane is dried. 8.)

| mobi |i zation of glycophorin A w th glutardial dehyde onto silicone: To 1
g of silicone film 20 mM of water and 2 mM of 3-am nopropyl trlethoxy
silane are added, and the pH value i¥ set to 3.5. Subsequent I}P32PBat i ng
for 2 hours to 75C, washing wth water and dry| ng takes place. To the

o ot ar HLSRGERD ot £ WP T YU pSEOREa L Bof. SaPBlg AeS®, Hed and i
istfset therpHI/?J.s Mtcmp?t |h3%|ardgimm 160 mgnutehym?qmnmn&-errpgri(tyur eI Ehe f
activated silic .0 i.n o solution o
gl ycop%BgFﬁqlA g%n%he i err &t }t?lr ?ﬁ%*ﬁy é %ﬁ%& ‘?Jgt%mn‘s n-i gr vvashed wth

wat er . salhtwﬂmm&atuwmm‘ offr)ZEkN mqybe oME;@ﬁ)Irremmdsmemr—an— sul fate
onto polyvin chl oride (PVC iron-l11-sulfate, 10Q of

concen?r@Péﬂg%h’r‘i‘%?‘?rbyldc‘ia&b%m?dm mSFh%t FagYiate Hidhhre 6’ s&ol ved in

250 n oof MBigF. 2- WeNndEbHRS1 T ictMades Y F&Re a8 d A ML OfpHIQLFSSI UM
peroxodi sul fate are added to this solution. Subsequentl , the solution is

punpedifoPumpaduFRr Il doiR tamseriat ar 61FRtOUBR & Cring-Thapedteve t ube

havi ngwﬁfl £AgL N Of i Ja R ANG, Thilsal 13 ¥2LR34 2006 &“@rﬁetnﬁhaqf 23 nm The
graft polynerization taking place "thereby Is stopped by adding 100 ng of

hydr oqlﬂNanephOBukIs)eQNEﬁnd ysuleh)@et albédi buffer apjhd y’vashed with water. A

ZOlrrltj)ﬁ ;o%of) ge%’ﬁ#fcgsbgf Ih%?%?gfg{}hegfxﬁyg%?% 1Tuf a 0.1 nolar

2- (N rmemhnhneol)epimre ssullﬁacmae iaciad Obﬂlf ﬁ\eﬂ.apl—Eﬁ(Nﬁnmsplmjrmmd eithvaaegh t he

tube in aceircle at 40 for, 50 manyteg, . The fubg achiyalgd iy this vay is

circle at 4°C for 15 hours.
Finally, the tube is washed with a 4 molar saline solution and

subsequently with water.



(N-nor phol i no) et hane sul fone acid buffer pH 4.75. Subsequently, a solution
of 1 ng of erythrocyte plasma nenbrane heparan sulfate in a 0.1 nol ar

2- (N-nor phol i no) ethane sul fone acid buffer pH 4.75 is punped through the
tube in a circle at 4C for 15 hours? Finally, the tube is was¥B@°®Rith a 4
nol ar- saline solution and subsequently with water. 20 13/03/2003 Cdains 1
- 14 é agggnfogpfgjble surfaces, characterized in that they contain as
nateriaﬁs artificral and/or natural organic and/or inorganic conpounds
and/or m xtures thereof and/or materials having contact with bl ood and/ or
ot her body _ fluids in.i,nvasive operations,_and/ or animmal_qrgans and/ or

organ gartsge’&%%o%tslﬁjt%é;ﬁltrfag]egf h&"BhEEFST A& s“bftr%t %&%ycel | s and/ or
mesot hel i al c6etd tn e rep@ried saadtofici AT oapds &t athtanial axdfagrici nto t he
surfaces of said materials. 2. The he ?orrpatible syr.faces according to
laimi,  CRARAE cOERN YT RIPORRES RS/ NBRE AT SrA gt e o dPaY oF

non- i MMUNogeRt Erisdls HriyeeatRati i ensylbegesndcsording gne of clainms
1 or 2, contajning glycophorins on ,and/or in the surfaces of the

material s. Blulde Hendb@Ride BPeratiragedandienraftipt orafasor Y/ 8Fms 1 - 3,

contai ni ng Qﬂg&?d;éﬁté,piéni!ag c%%@ftaeaéne% g?ﬁtéxq@f&m@é s ayA0QFagshapi de,

pol ysacchari de and/ or portions o ycoproteins, glycolipids

and/ or pr ot el card/ drr aresotive ldalerel dgearef app bt cald/orand/ or
mesot hel i al Sc%%;? raxed M %e'l‘?ﬁ(?%Baﬁhpgetlgé”é@ch’éc ¥ 4 ']%i to one of
ok f | %

clains 1 - al ni ng gl'ycosphi ngoliprds on and/or 1n e surfaces
materials.
2. The hemocompatible surfaces according to c¢laim 1,

characterized in that they are non-thrombogenic and/or

non-immunogenic.

3. The hemocompatible surfaces according to one of claims 1
or 2, containing glycophorins on and/or in the surfaces of

the materials.

4, The hemocompatible surfaces according to one of claims 1 -
3, containing on and/or in the surfaces of the materials
oligosaccharide, polysaccharide and/or lipid portions of
the glycoproteins, glycolipids and/or proteoglycans from

the outer layer of blood cells and/or mesothelial cells.

5. The hemocompatible surfaces according to one of claims 1 -
4, containing glycosphingolipids on and/or in the surfaces

of the materials.

6. The hemocompatible surfaces according to one of claims 1 -
5, containing on and/or in the surfaces of the materials
as the oligosaccharide and/or polysaccharide portions of
the proteoglycans hyaluronic acids, chondroitin sulfates,

dermatan sulfates, heparan sulfates, keratan sulfates or



of the materials. 6. The henbconpati ble surfaces according to one of clains
1 - 5 containing on and/or in the surfaces of the naterials as the

ol i gosacchari de and/ or pol ysaccharide portions of the proteo cans

hyal uroni ¢ acids, chondroitin sulfat®s, dermatan sulfates, gﬁé

sul f at es, keratan sul fates or 21 13/03/2003 nixtures thereof. 7. The
henmoconpat i bl ording to one of clains 1 - 6, containing on
and/or in t:ggéursggggﬁb?%fhe materials heparan sulfate of the erythrocyte
pl asma nenbrane of ani mal and/or human origin. 8. The henpconpatible

surfaces ac Modc¥ti sl ChaldBel scdorgOl AL 3% 8R! 1 LAl S

hi gh- nol ecu conpoun s an ons,
ceranlcs @JEﬁhnxalnmngebalandﬁdkoinntkeus@sfadesrnfrnh&ﬂmaﬂesla&entioned

bef ore. rocess f i heno bl surfac char.acteri zed in
that a) gI %é%ﬁﬁ %ﬁ%ﬁﬁoP§ Fﬁﬁogﬁggﬁgg t é}) 34§ °dnd/or 1ipid

portions of adi¥es VYR rOheIMAS, ogliyeal i pi ds and/or proteoglycans are
isolated fromthe outer layer of blood cells and/or nesothelial cells, and
b) said cell constituents are applied and/or incorporated onto and/or into

the S%faceﬁh@fhé}@a@an{fét%qfe altrirbicebahccapdiny ttdfialo Oraaning and/ or
i norgani ¢ conpounds and/or m xtures thereof and/or materials having

cont act mntﬁ, ¢9Qﬁﬁﬂnﬂﬂﬂ(ﬂ5 dtigemapsayai s upbigh e iRHAR € XG5E&t i ons  and/ or
ani mal orgag az/%f}&%rttaisbymem'sﬂd@g acﬂedyscalceti%qlcgg 10. The

process accor ng to C aim9, chafacterized in th
glasses, minerals and/or mixtures of the materlals

mentioned before.

9. A process for making hemocompatible surfaces,

characterized in that

a) glycophorins and/or oligosaccharide, polysaccharide
and/or lipid portions of the glycoproteins, glycolipids
and/or proteoglycans are isolated from the outer layer of

blood cells and/or mesothelial cells, and

b) said cell constituents are applied and/or incorporated
onto and/or into the surfaces of materials of artificial
and/or natural organic and/or inorganic compounds and/or
mixtures thereof and/or materials having contact with
blood and/or other body fluids in invasive operations
and/or. animal organs and/or organ parts by physical or

chemical bonding.

10. The process according to claim 9, characterized in that
the constituents of the outer layer of blood cells are
isolated from whole blood and/or from cell fractions

obtained therefrom of human or animal origin.



t he constituents-of—the outer |ayer of- btood-cells are -isolated fromwhole
bl ood and/or fromcell fractions obtained therefromof human or ani nal
origin. 22 13/03/2003 11. The process according to one of clains 9 or 10,
characterized in that cell constituetts are isolated from er}¥HfP88ytes,

| eucocytes and/or thronbocytes and/or mxtures thereof. 12. The process

accor di t arac i t constituents of
hhg lgr;/%:k?rc?ée maso&ﬁn%l gljco oﬁ@ L@ E:féirrﬁng 1*15i

the outer. 'l a are i'solated from’onentum peritoneum
and/ or i nnecharatrest 1 281 Iﬁhéhptoceéi gopoetitnents are igfoladtaidrgrom 12,

char act er zed ik A8, HISTICGR)e SR LLZBHEQoc PIOS QIR || zat o,

adhesi on, dry ces’s or onblna Ion ereo carried out for

appl yi ng anﬂixmureSKXanH@ﬁdng the cell constituents onto and/or into the

surfaces of the materials. 14. Use of henoconpati ble surfaces according to

one of clains 1-8 in extensive fields of health, in nmedicine, dentistry,

sur ger y2.coshetprscessl/atcdrifnigeltds ohavbigclabms agt- vit,h bl ood, tissue

fluids durin i nv eratjons.

and/ or Otheéhggg terlzeé; hé% cons%skuengg 9 the outer layer of

mesothelial cells are isolated from omentum, peritoneum

and/or inner organs.

13. The process according to one of claims 9 - 12,
characterized in that a chemical immobilization,
photoimmobilization, adhesion, drying process or a
combination thereof is carried out for applying and/or
incorporating the cell constituents onto and/or into the

surfaces of the materials.

14, Use of hemocompatible surfaces according to one of claims
1-8 in extensive fields of health, in medicine,
dentistry, surgery, cosmetics and/or in fields having
contact with blood, tissue and/or other body fluids during

invasive operations.



