1 DESCRI PTI ON CARRI ER FOR BLOOD COVPONENT ADSORPTI ON AND BLOCOD
COVPONENT ADSORPTI ON COLUMN 5TECHNI CAL {FI ELD [ 0001] The present
invention relates to a carrier for blood conponent adsorption and a
colum for bl ood conponent adsorption. BACKGROUND ART 10[ 0002]

Hurmoral factors such as inflammtory cytokines are deeply involved in
causes of inflammatory di seases sUEHBESIPIYSNen ¢ | upus eryt hemat osus,
rheumatoid arthritis, nmultiple sclerosis, ulcerative colitis and
Crohn' s di seas@ARRIERRFORBILEOB EOMEONENRIDSORPTERN ANID IBEp@DOr y

di seases by inactivating these hunoral factors wth 15bi ol ogi cal s
such as | ow nol ecul ar dr qEsVvRONENT ADIDEBSEIONPBEY eIVNeach of these
hunoral factors does not act alone on the site of inflanmation, but
plural hunoral factors synergistically act to cause devel opnent and
progression of inflammtory di seases. Thus, recent interest has
focused onTEeRRMCWIaPIBIESI S in which activated | eukocytes per se as
the source of hunoral factors are renoved. 20[0003]

Leukocyt appeoesis is a therapeutic nethod by blood purification
wherein blood 1s collected fromthe vein and activated | eukocytes are
removed t her ef r Uhe piebdi invieRfio@reddtid 10,2 crrfp vt Blodd ddn@sbnehtdds@paiatd hhd®r
for adsorption, followed by returning the purified blood into the
vei n in thecoppmsot Blodsd dempbtsnk adypi@iboncan be 25roughly divided into 3
types, that is, granul ocytes, nonocytes and |ynphocytes. Since

| eukocyt esBAJRGROYNDYWHTed in inflammation caused by inflanmatory
di seases are considered to be granul ocytes and nonocytes, a carrier

t hat 19el ec{d000e]l y adsorbs 2 granul ocytes (Patent Document 1) and a
carrier that selectively adsorbs both activated granul ocytes and
monocyt es as weHum@sal ifadidra Bk Briyflayinatornesokifat #a tedpdcinveRts i and

3) have been devel oped. [0004] 50n the other hand, |ynphocytes are

al so knowncdwged sfihfl@ginkiory oieedseeshichinas systdnaiomiivs @y tieangedhs peumatoid

i nfl ammat ory di seases, and there is also a view that not only

gr anul ocyt ashritivgmuiipte ydlassis allteratiwaoliigpibCrohas didess| shdostengpiomed by
adsorption in order to achieve rapid healing of a severe inflammtory
di sease i nbénpaiadend treal heftagioatery diseasgsrtiydnadtivatingcthesedadarhl fattbrsofith he
3 types of |eukocytes, that is, 10granul ocytes, nonocytes and

| ynphacyt ebioldpimlsadush abkenmdieelap eds tkbireidbdies. However, each of these

humoral factors does not act alone on the site of inflammation, but plural humoral
factors synergistically act to cause development and progression of inflammatory
diseases. Thus, recent interest has focused on leukocytapheresis in which activated
leukocytes per se as the source of humoral factors are removed.

20 [0003]

Leukocytapheresis is a therapeutic method by blood purification wherein
blood is collected from the vein and activated leukocytes are removed therefrom
using, for example, a column filled with a carrier for adsorption, followed by
returning the purified blood into the vein in the opposite side. Leukocytes can be

25 roughly divided into 3 types, that is, granulocytes, monocytes and lymphocytes.
Since leukocytes directly invelved in inflammation caused by inflammatory diseases

are considered to be granulocytes and monocytes, a carrier that selectively adsorbs



Docunents 4 and 5). PRI OR ART DOCUMENTS [ Patent Docunents] [0005]
15[ Pat ent Docunent 1] JP 2501500 B [ Patpent Docunent 2] JP 2006-312804
A [Patent Docunent 3] JP 7-080062 A [Patent Docunent 4] JP 60-193468
A [Patent Docunent 5] JP 2001-310917 A 20SUVWMARY OF THE | NVENTI ON
PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0006] However, the
carrier thatanaldcgiss (Radeo Dpicinnantol) aatl l cafrier Heat Scléojively adforbgbdthcyt'es,
that is, granul ocytes, nonocytes and | ynphocytes, is conposed of a
non- woven agiald graprlepassed imamcens e welhhs mdamindatory cyokiks (Ratentoven
fabric has a high bulk density. Since nost blood conponents ot her
t han er yt hDacyinests &raad 3 hivertedn doteleped. pressure | oss occurs during
bl ood circul ation, safety problens such as stopping of the 3
circul ati ofio@ad | eakage of bl ood have been pointed out. On the other
hand, al though a powerful |eukocyte-renoving carrier that can adsorb
not omly all of Cnohthe 8theylxesl, hingheokecart alsobmbwa lte mdimétlyammaltved yn
cyt oki nes has been demanded, no successful devel opnent of such a
carrier hasnflenatiepantedysofliimmatrey disemsenfand thekd isaldotayview timat @otartiy ng
t he above problem [0007] In view of this, the present
i nventi on gtameldcgtep and/ mdaoaytasabutiatyo Ifjmphddytesdhaddpe nemdeveddsardptripton
whi ch can renove | eukocytes including all of granul ocytes, nonocytes
and | ynphoéytesr toyachitserapid healing iof e seusppimdlasinragpry diseasean e pabént.
pressure 10l oss during blood circulation, which carrier can al so
renove i nf Therefdrera/carg¢rdkatices adppriaeld of thei3ampatofidvkosdess that rp.  MEANS
FOR SOLVI NG THE PROBLEMS

10 granulocytes, monocytes and lymphocytes, has also been developed (Patent

Documents 4 and 5).
PRIOR ART DOCUMENTS
[Patent Documents]
[0005]
15 [Patent Document 1] JP 2501500 B
[Patent Document 2] JP 2006-312804 A
[Patent Document 3] JP 7-080062 A
[Patent Document 4] JP 60-193468 A
[Patent Document 5] JP 2001-310917 A
20 SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0006]
However, the carrier that allows adsorption of all of the 3 types of leukocytes,
that is, granulocytes, monocytes and lymphocytes, is composed of a non-woven
25 fabric prepared from an ultrafine fiber, which non-woven fabric has a high bulk
density. Since most blood components other than erythrocytes are filtered out and

pressure loss occurs during blood circulation, safety problems such as stopping of the



[0008] In order to solve the above-described problem the present
inventors 15intensively studied to disgover a carrier for blood
conponent adsorption that causes |ess pressure | oss due to cloggi ng
and can renove granul ocytes, nonocytes and | ynphocytes as well as

i nfl ammat ory cytokines with high efficiency by adsorption, thereby

conpl et i ng cirb@atsrLaRNEalaBY 6MB1bOMhadeiePbodRENRt. | Gn thdHEsEN!
i nvention provides the carrier for blood conponent adsorption and the

col um for althapdl aGRWREME kSISO v GRS&GTHhAREN hdbofbliotlddly ) ofagl gW.

(1)A carrier for blood conponent adsorption conprising a

wat er - i nsokyk 6f RakddyR: HEPAROBER R atérylcyRRInc® hadteh idemendddNgo
wat er-i nsolubl e carrier having a surfacée to 25whi ch a functional

group(s) i shqeafiletQopEaH of ki d LGS 125 BberePSRAS) HOBYUAIRIRY an
acidic functional group selected fromthe group consisting of the

sul fatse gr ﬂﬁ:ﬁcul'éuhfoivbl%oﬂlﬁﬁg\kﬂe@B&/e?ibﬁl%ate group; and containing an
am no group; the fiber having a fiber dianmeter of, or the particle

having a pasgorpl e diameter of; 0.5 to 20 gm (2) The carrier for
bl ood conponent adsorption according to (1), wherein the

wat er - i nsol ubl epcAEEwiEthilake preft AfichioP4ind %o fi@vﬁﬁ% carfi@)forfhi8ogar ri er
for bl ood conponent adsorption according to (1) or (2), wherein 5the

wat er - i nsotethpsheapidsbMtionaghiah calRitive Wukoe@ad inVRdmBAIGT ghinufochies,
10-5 to 1.5§Eb10- 3 e%?g. (4) The carrier@?or bl oo corrf%g;rlent?ae

adsor pt i onnRE6SHEH g Hapladtyted B aBforption Whild shhpredbifE Bédurieh&: of pressure
wat er-i nsoluble carrier is a f?berrﬁaving éﬁ%?ber %ianeter 0#34 to 10

gm 105) Thes @avidd f6od BifcuddtRRdwaRARAARE tarddlsOFRldve InReSRAEH G dI8nanY
one of (1) to (4), 10wherein the acidic functional group and’the

am no gr oupy adserptionk€chetsameting. via an al kyl chain. (6) The carrier
for bl ood conponent adsorption according to (5), wherein the al kyl

chai n i s aMEAKY FORNSDD VGG THE PRIOBIEMSt han 3 carbon atonms. (7) A
colum for bl ood conponent adsorption filled with the carrier for

bl ood 15cofg@ogent adsorption according to any one of clainms (1) to
(o) In order to solve the above-described problem, the present inventors

15 intensively studied to discover a carrier for blood component adsorption that causes
less pressure loss due to clogging and can remove granulocytes, monocytes and
lymphocytes as well as inflammatory cytokines with high efficiency by adsorption,
thereby completing the present invention.

[0009]

20 That is, the present invention provides the carrier for blood component
adsorption and the column for blood component adsorption described in (1) to (7)
below.

(I) A carrier for blood component adsorption comprising a water-insoluble
carrier composed of a fiber or particle, the water-insoluble carrier having a surface to

25 which a functional group(s) is/are introduced, the functional group(s) containing an

acidic functional group selected from the group consisting of the sulfate group,

sulfite group and suifonate group; and containing an amino group; the fiber having a



EFFECT OF THE | NVENTI ON [ 0010] Wth the carrier for blood
conponent adsorption of the present inwention, all of the 3 types of
| eukocytes, that is, granul ocytes, nonocytes and |ynphocytes, can
20be efficiently renoved by adsorption from blood of a patient with
an inflammatory di sease, and inflanmmatory cytoki nes can al so be
renoved by fivdsdinficiepof, af thehpartidakavingre parfivletdimneteraofe@b ward0 rar. bl ood
conponent adsorption filled with the carrier for blood conponent
adsor ption(®f t Mhe phgisefir bidvdediiponentadsdigticts@doddarg to (1), wherein the

| eukocyt apheresis, and may be suitably used in treatnent of a severe
i nf | ammat ot Saicdelds earriBRSE al¥otksifyGRIEARRYYNG OUT THE | NVENTI ON
[0011] 5 The carrier for bl ood conponent adsorption of the
present iny@nti Ghe cakipr fosdkood coatpeneritndsdrpidreaccaudingand (L)o@} ethendin a
fiber or particle, which water-insoluble carrier has a surface to
whi ch 5a f urigd watesinsglublepasjer had ar amowit oo degatisle chrgedt F.HXA0 analsx 107
group(s) contain(s) an acidic functional group selected fromthe
group 5consicgts ng of the sulfate group, sulfite group and sul fonate
group; and contain(s) an am no group, which fiber has a fiber

di anet er o0f4) or Thbicahieptor bloodeohpsnent pdsdrptidreacdordingg toranp bn®oB(1) to B0,
Am [0012] The "carrier for blood conponent adsorption”
nmeans a natdietah theiwdlervihsodiibla cdbiet 3edfites hpving atfibs) diamatehef 4 erby gah.
from bl ood by adsorption. [0013] The bl ood conponent neans a
conponent ¢®Hnst Thetarnigr fol btadd camgborera ApPicepticaf actdrdidy toady onerpbignd (4),
i ncl udes bl ood cell conponents such as erythrocytes, |eukocytes and
pl at elcet s; wheckihthemealic fuactiomnb gi®up nd thel anfiha gromp areylindiet] adgetiees vidor
15t he purpose of treatnment of an inflammtory disease, |eukocytes and
i nf | ammat oalkytyhaiki nes are preferably renoved by adsorption. [0014]
The inflammatory cytokine neans a protein which is secreted froma
cel | and t {@nsniThe carntoforatood romponers pésirftion acebidingHr 47y vdsrent thiehe

i nfl ammat ory cytoki ne 20i ncl ude interl eukins, tunor necrosis
factor-a, ulghdfadrixiangligi ohdilhiracg oot heteahan htabdreatomsy (herei nafter
referred to as INF-y), angiogenic growh factors and

i MunosuppfBssi vecchona far oot eimmonent adsorption filled with the carrier for blood

15 component adsorption according to any one of claims (1) to (6).
EFFECT OF THE INVENTION
[0010]
With the carrier for blood component adsorption of the present invention, all
of the 3 types of leukocytes, that is, granulocytes, monocytes and lymphocytes, can
20 be efficiently removed by adsorption from blood of a patient with an inflammatory
disease, and inflammatory cytokines can also be removed by adsorption at the same
time. Further, a column for blood component adsorption filled with the carrier for
blood component adsorption of the present invention can be used for
leukocytapheresis, and may be suitably used in treatment of a severe inflammatory
25 discase.
BEST MODE FOR CARRYING OUT THE INVENTION

[0011]



[ 0015] The interleukin neans a cytokine which is secreted froma

| eukocyte and 25functions for controlling the i mune system and
exanpl es of the interleukin include interleukin-1, interleukin-6,
interleukin-8 (hereinafter referred to as I1L-8), interleukin-10 and
interleukin-17 (hereinafter referred to as IL-17). 6 [0016] The

adsor ption neanghacstist Br WSH LoRpBhRPIdCANRAN Me ﬁr@Teﬁgglgéllﬁﬁgl to the

carrier for blood conponent adsorption and not easi et ached.

[0017] SExasmpsses Afwddeniorse bﬁhepéoﬁﬂ%edw@éﬁﬁer Qlltilef%' &h &We{t&t

conposed of a fiber or particle™ iInclude polyol é??ns sﬂc
pol yet hyl engoRBR: ARkY BEORYILERE o %lcﬁ%%ﬁétfonﬁpgr??ﬂ% @/akaﬁﬁgb & BSwhich

t er epht hal at e and pol ybutyl ene terephthal ate; orinate yners

such as TeflRRokdl %ﬂju?ts‘? c6dtainlG4R 'ﬁ&ﬁl@ﬁm&@nﬁf%ﬂe) e m es %@gﬁ Sdes

such as pol y(p-phenylene ether sulfone

pol yasi descori!s%ﬁk)ﬂﬁﬁ&%ﬁﬁate%ﬁﬂu?ﬁ%ﬁﬂbé' O Sl sfulfgﬁaﬁe Fﬁ%yﬁdyaoﬁ&%ﬁs And

acrylic polyners; and materials prepared by bl ending” or oyl rig of

these macr gR.SEMAWIEANRYNESa ﬁﬁardlﬁﬁé%r 6f151f\99iéﬁ§hz%leq‘fas% hH{gd | onal
group to the surface of the water-insolublé carri yrenes are

preferred, gaffdterbh 0V4 RV EOfmheat resistance or retention of t he shape
upon processi ng, pol ypropylene or pol ypropyl ene-pol yet hyl ene
copol yner srgyie) 15preferred. [0018] The "functional group containing
an acidic Lunc1ional group selected fromthe group consisting of the

sul fate gr oup, 'St Fdatreer §6:B160 P hOHRS tlgﬁ’%gans%r}gat&@ﬂtvﬁiﬂq%ﬁ‘&hﬁn

am no group" neans a functional group containing, in a part of

20cheqi cal piobdl bshpéndE) dalDeleiNedddanah bWoa WY ad@mpliGast one each of:
an acidic functional group selected fromthé group consisting of the

sul fate grmeps] sul fite group and sulfonate group; and an anino group.
[ 0019] The sulfate group (-08020H), sulfite group (-0(80)0H)

and sul fonate gTHEbI3Sd C&Q%(Qllé}lt H8MR aCBIPoRat cgﬁsrtiﬁ%gﬁﬁéocﬁ bAid bRm 18
each other, and each of these groups has an acidi ydr oxyl group.
Ther ef or e, oftthe 5B 08 coMPEnEH B 1IREBIBA cell components such as erythrocytes,
leukocytes and platelets; and humoral factors such as inflammatory cytokines. For
15 the purpose of treatment of an inflammatory disease, leukocytes and inflammatory
cytokines are preferably removed by adsorption.
[0014]
The inflammatory cytokine means a protein which is secreted from a cell and
transmits information to a specific cell. Examples of the inflammatory cytokine
20 include interleukins, tumor necrosis factor-¢, transforming growth factor beta,
interferon-y (hereinafter referred to as INF-y), angiogenic growth factors and
immunosuppressive acidic protein.
[0015]
The interleukin means a cytokine which is secreted from a leukocyte and
25 functions for controlling the immune system, and examples of the interleukin include

interleukin-1, interleukin-6, interleukin-8 (hereinafter referred to as I1L-8),

interleukin-10 and interleukin-17 (hereinafter referred to as IL-17).



characteristics such as strong acidity and negativity. 7 [0020]

The acidic functional group is preferaly positioned at a term nus of
t he above-described functional group in view of achieving easy

i nteractions between the acidic functional group and bl ood
conponents. 5[0021] The amino group is preferably a secondary
am no groupporgre preferably a tertiary amno group. [0022] In the
chem cal strucfure of the above-described functional group, the

10chemi cal st r ughuh@seppticl s Retae helehiblasd eingpoheiGt a@pabedds eup and
the amino group, that is, the chem cal structure linking the acidic

functional cghRYPrbRHIINSNAThER adEsHiRod AiRT Bt RadilyelketacRé®rred to as the
spacer), is preferably constituted by a hydrogen atonm(s), carbon

aton(s), OX Y aton(s), nitrogen aton(s), sulfur aton(s) and/or
silicon atom(s). The spacer is nore preferably an al kyl chain, stil

nore py ef er abl y maamplek ¥F thb3sdiadia oftid ‘Rentétdhsolible cirfiancainsuaedona Ab&NS .
In cases where the spacer is too large, the density of the acidic

functional oghaudeletd @l RRSRIyolShstshat ad figydiIBRs ana@fpoBipesis/l@ensdlidstdré ng
t he spacer ig preferably not nore théﬁﬂﬁoo. [ 0023] Exanpl es of the

reactive fypgt isqpidyeti @iéRetepidhalaRding o Bbhiyldee tgefiehmeeflidiated

20wat er -i nsol ubl'e carrier and the above-descri bed functional group

when the "fRgtdrosiah ag Tefth GogitRied tRde@brkiCidlysal fbabised palyn@iosugh as
selected fromthe group consisting of the sulfate group, sulfite

group and %Blﬂﬁlgﬁé@k%@ﬂﬁi’ silfsheR, PoliitRtingd@npaginidey polyamides; t o be
introduced to the surface of the water-insoluble carrier include

active hal %@@tkﬁfs@ﬁﬂ?pl&!ﬂﬁ]ﬁn@%ulﬁh&s; F»aiy@wmnbyglang nowlic pbigheas ahy magiialsp,
25hal oacet am domet hyl group and hal ogenat ed al kyl group; epoxide

group; car lpﬁegm{edgfycﬁl@idiﬂwyﬁg%fg{d@blﬁiacﬁohio@éc&my,ampb@lcgr oBpx; eagnd
aci d anhydri de group. For having an appropriate degree of reactivity,

active hal egesiugfigiipfa RnEidiaeEeup esltheattfacebtthewhat-arokbiyadderet hyl
group is nore preferred. [0024] The above-descri bed functi onal

group wher gblysgiends hdipeeftited; tahdrialviegy ofipeat SesipRatd boremtian ofitheahapenus
and the spacer is an al kyl chain can be obtained by, for 5exanple,
reacting augpenpRicedsilg polepdbyl¥naviepdiplrbpylars puigdtkyl bisaddpolyneraaied Wit h
] 15 preferred.

[0018]

The “functional group containing an acidic functional group selected from the
group consisting of the sulfate group, sulfite group and sulfonate group; and
containing an amino group” means a functional group containing, in a part of the

20 chemical structure of the functional group, at least one each of: an acidic functional
group selected from the group consisting of the sulfate group, sulfite group and
sulfonate group; and an amino group.

[0019]

The sulfate group (-OSO,0H), sulfite group (-O(SO)OH) and sulfonate group

25 (-SO,0H) have chemical structures similar to each other, and each of these groups

has an acidic hydroxyl group. Therefore, these groups show common

characteristics such as strong acidity and negativity.



hal oacet am donet hyl group. In particular, the above-descri bed
functional group wherein the spacer is-an alkyl chain having not nore
than 3 carbon atons can be obtai ned by reacting am noet hyl sul fonic
acid (hereinafter referred to as taurine) or 3- am nopropiosul fonic
acid (hereinafter referred to as honotaurine), or N

10net hyl amjggeef hyl sul fonic acid (hereinafter referred to as
N-nmet hyl taurine) or 1,3- propanesultone (hereinafter referred to as

propanesul t one) The héldi firdtRAGIEian HerEtily kBivRed 41002 indder thé i ber

di aneter of the fiber" and "particle dianmeter of the particle" of the
15" wat er - i BE@}edtserikedrfuh@ionEIGFPESROA/i6) ofadhibefig sy RREHhEINS beiReAShd O
be "0.5 to 20 pm' for exertion of the phagocytic activity of

| eukocyt es acigitdub&tfonki g6hp ﬁﬁ(ﬂﬁ[@&@éorﬂflh‘tdlehﬁe particle dianmeter are
preferably 4 to 20 pm nore preferably 4 to 10 pmin view of nore

st abl & exergo2ap of the phagocytic activity. The lower limt of the
fiber dianmeter and the particle dianeter is preferably 0.5 pm nore
preferably 4 pnThdh@indOupRess préfBiablyaf sebhiRlafy Heiho GrAehle @@ﬁriﬂgﬁa
particle dianmeter is preferably 20 pm nore preferabfy 10 pm Either
preferred kowak ahiife groogy be conmbined with either preferred upper
limt. The phagocytic activity of |eukocytes herein neans the
property ofo@eanul ocytes and nonocytes to capture and eat

m croorgani sns and bacteria which have invaded into the body of human
or the like. 25[{@26Cheniiagl stiubtoey ofth@amiverdesdribad fikgbnal@aRS tHehe mean
of values obtained by 9 of each sanple using a scanning el ectron

M cr @9cope cidmidal¥agttnfd cadtingbetfeer HHE0Adic figlctiong drdvy B ALUhing ghdid,
di aneter of the fiber at 10 | ocations per photograph (100 | ocations
in total). that 13 {herchymichhgrichas linkihe thdiseitid finciidnadgRap té tle@min@aRept he
mean of val ues obtained by randomy collecting 10 sanpl es of smaIF
pi eces of {Hegcipaftct refbeed o Ntk dpakdrnds prefdrablo goapituted beatidrs aedatém(s),
usi ng a scanning el ectron mcroscope at a nagnification of 2,000x,

f ol | owed byarbBastummi(s)gotsizen dioaife)l gitrogén itbe()adulfue hiend®) ahQ/ok etiadbh ons
per photograph (100 locations in total). [0027] In cases where the
fi ber di amboei(s)of Thlepdcebieimdrs ptefgably haalidDctimin, atifl nivee pldradliy ag akkyl

| arger dianmeter may be mxed in view of securing strength of the
carriier fochdih bodngasmostre tiandBoeoqal dtoms. alnctatdievierdhe sphicaniites 1adde,
such a fiber having a larger dianeter is preferably 10 to 50 m

[ 0028] Exatieldessinfofttieacidiafimctbna! yeoupaicercasad sl thi the aanbéreif agmigposed
of a fiber 15include a woven fabric, non-woven fabric, cotton cloth
and hol | owcdrstieting ke spasess pveferably het isdrapiean X0a non- woven fabric, a
scaffold fiber such as polypropylene is also preferably included for
mai nt ai ni nNPORBE shape. [0029]

Examples of the reactive functional group that mediates linking between the
20 water-insoluble carrier and the above-described functional group when the
“functional group containing an acidic functional group selected from the group
consisting of the sulfate group, sulfite group and sulfonate group; and containing an
amino group” 1s to be introduced to the surface of the water-insoluble carrier include
active halogen groups such as the halomethyl group, haloacetyl group,
25 haloacetamidomethyl group and halogenated alkyl group; epoxide group; carboxyl
group; isocyanate group; thioisocyanate group; and acid anhydride group. For

having an appropriate degree of reactivity, active halogen groups are preferred, and



Renoval of bl ood conmponents using the carrier for bl ood conponent
20adsorption of the present invention igg not based on the principle
of filtration, but is based on utilization of the phagocytic ability
of granul ocytes and nonocytes and on utilization of interactions of

| ynphocytes and inflamuatory cytokines with the "functional group
cont ai ni ng tiknhAecdcdiamidamehylapelp igmoup pedtredt ed from t he group
consisting of the sulfate group, sulfite group and sul fonate group;
and cont ai noojan 25am no group”, to renove the respective bl ood
conponents by adsorption. Accordingly, in cases where the carrier for
bl ood conponent Tadabsywtdaeritedd fuhaiopalegent wheneandn awidic Sunetienh] lpyoup is
filling a container such as a colum with the carrier, the 10
porosity cabsitienddwraaseiduand thbepgeeeis anntkyl desn carbdebthiaedyey, for
reduced conpared to cases where a conventional technique is used. On
t he otsher Rkamdplesicading d contracemlivwkedily avhitabhosmmontlkylsslfbrao atidmger a t he
shape of the adsorptive carrier can be hardly naintai ned, the
porosity ofhaloheetsvaidemeittys gioupl elicpartidudar, the aboef-desabibed Bbcticmab@%yp nmor e
S5preferably 90 to 95% The lower limt of the porosity is preferably
85% nore pihefct delspa@dW anldikeylwhpiarhalinginbt mbre then P oarbsn tifomsscan be
preferably 98% nore preferably 95% Either preferred lower Iimt may
be conbi nedbuided beirtduging predoethyda] fopjeewcid (hedeinaftpORBOTed 10 I @urine) or 3-
"porosity"” is the ratio of the volune of the void in the carrier for
bl ood conpansmipragisaifonicoeid dertimatiansefdrted tpes bembmgens)abi- cal cul at ed
by dividing the volune of the void in the carrier for bl ood conponent
adsoriat i on nigyghylheinepthglselibniv atid feerahaftdreeenred teas N-anethylmodne)amrpdhent
adsorption. Mre specifically, a cross-sectional photograph of the
carri er fomprdjanestltonerfhersmificad<arqt to@n prpen¢sakteme) wathg a 15scanni ng
el ectron mcroscope at a magnification of 200x, and, based on the
result of ihakgetanabysilyl gfouphe phot ograph, the porosity was

cal cul ated according to the Equation 1 below. Porosity (% ={(b-a)/Db}
x 100 Equ§oexsh 1 a: The area of the part occupied by
the water-insoluble carrier 20b: The total area of the cross-section
of the carrier fTae“Bbeabarncapaithefibetsod fpdrtele (Gos:tdr of the paftice’aef the ¢
functional group contained in the "functional group containing an

aci dil f unéwiatmdansotybiegrrsel wotpeded efarfitener partidle” vesilsite be 1195 &6 26 He”

sul fate group, 25sulfite group and sul fonate group; and containing an
am no gr outr éxertasstisdphagotydicgetiyiticaliitukdsptes and thaiklar phidnagicramhd the

| ynphocytes. On the other hand, in cases where the density of the

aci di ¢ f ungtitisteadiagetougreipseferablyl 4todd, ims.onprstprefesablytokQorth ¢ view of1 1

more stable exertion of the phagocytic activity. The lower limit of the fiber
diameter and the particle diameter is preferably 0.5 um, more preferably 4 um. The
20 upper limit of the fiber diameter and the particle diameter is preferably 20 gm, more
preferably 10 gm. Either preferred lower limit may be combined with cither
preferred upper limit. The phagocytic activity of leukocytes herein means the
property of granulocytes and monocytes to capture and eat microorganisms and
bacteria which have invaded into the body of human or the like.
25 [0026]
The “fiber diameter of a fiber ” means the mean of values obtained by

randomly collecting 10 samples of small pieces of the fiber and taking a photograph



assunmed to occur between | ynphocytes and proteins with positive
charges, leading to a reduced adsorptign rate of |ynphocytes. The
density of the acidic functional group can be represented as the
anount of negative charge. The anobunt of negative charge of the
carrier for blood conmponent adsorption of the present invention is

Spref er abl yf dach sxmf;%lfsiﬁgca sfbal%iﬁ% 410ctPorflicBoscHRY £ aRh&inefiliby of2 09d04 to
0

1.0x10-3eqg/g. The Tower limt t he anbunt of negative charge is

pref erabl y fdi1dweliGyarersGringdDE Qiddic@draraly fibet aP XA Re Qs Per %ﬁiﬁo 100
X

limt of the amount of negative charge is preferably 1.5x10-3eq/g,
nor e pref efgativnstin @a10- 3SiiiBulyHiht Fpirtiol Ai@ndt@blapaicld fitdns Y B&

conbined with either preferred upper Iimt. An anount of negative

char ge 100bf dale& dbtAfsEbyraN@aily colladting 10 sehpleb 8f AESIOpREIME tESpdHiQE
can adsorb 1 nol of protons. [0032] Tﬁe acidic functional group
contaisned hiid faRidg af pHdEdcr DT cBEOIAR OB NERENAB eB%rOh fridrofebt ana!
group selected fromthe group consisting of the sulfate group,

sul fite graiapnidiast b 2000xe fdloRed by ads G (Bé Bt BT ¥ paRicl AUB" i S
al so assuned to 15 contribute to adsorption of inflammuatory cytokines
to sone eXIcﬁHﬁonsB%ﬁghdthrapﬁ (100 loatibanab@ny cytokines are proteins of
about Ito several 10 kDa conprising many kinds of ionic am no acids,
it is assuped7ihat portions having positive charges in the protein
nol ecul es Interact with the negative acidic functional group. [0033]
20The cont ai ner Insdas@evigdre tHeditepliiamiter of thel fedisqeRPRAEIT nadeakbdt i on of
the present invention filled with the carrier for bIooduconponent
adsonptio nhéﬁn@@lar%&@ﬁizﬁﬁétérﬁﬂa)a}se thixed idsieWe seQingisaefigth a8 thartatridk &r
and an outlet for blood, and exanples of the container include

pri sm shapbidod athpbrit@t sdsstionashdalié fibelrdigndter 61T sualn g fibar havingsdlasRaped,
quadr angul ar pri sm shaped, hexagonal prism shaped and octagonal

25pr i sm shajpadte tvirafcrebls10 tbhsd mant ai ner is preferably a contai ner
which can be filled with the carrier for bl ood conponent adsorption
in a | am npiogd] form a contai ner which can be filled with the carrier
for bl ood conponent adsorption wound into a 12 cylindrical shape, or
a cont ai ner wheEeginmplbd efttle fhapesf theavatérhiasatible varier enamsed ofa fiydri nder
into the inside thereof; followed by flowng to the outside of the
cont abner . inENAVRIASch B3] ndiFvevaoiabii) chen bbiochddeiipertyet, aAdsasdet i on
of the present invention will now be described in nore detail by way
of experi nehérelthestappisasnontwotendatricea scaffdld fiegrsasiend solYproyyle®d igatso

[ 0035] (Preparation of Non-woven Fabric Made of PP) 10A sea-island
conposi t e fpricteablhaniudgd B6 mahaindse hachapef which further has a

core/ sheath conpl ex was obt ai ned using the foll ow ng conponents under
t he condi tj0oBa8] of a spinning rate of 800 nmm nute and a draw rati o of
3. The core conponent of the island: polypropyl ene The sheath
conponent of t hRemstahnfiblod0 cohporpatsysingribeeardadfot Blootl Yomponent

20 adsorption of the present invention is not based on the principle of filtration, but is
based on utilization of the phagocytic ability of granulocytes and monocytes and on
utilization of interactions of lymphocytes and inflammatory cytokines with the
“functional group containing an acidic functional group selected from the group
consisting of the sulfate group, sulfite group and sulfonate group; and containing an

25 amino group”, to remove the respective blood components by adsorption.
Accordingly, in cases where the carrier for blood component adsorption of the

present invention is used by filling a container such as a column with the carrier, the



15pol ypropyl ene The sea conponent: copol ynmeri zed pol yester conpri sing
et hyl ene terephthal ate units as major [@peating units and 3 wt%
5-sodi um sul f oi sophthalic acid as a copol yneri zati on conponent The
conposite ratio (weight ratio): core:sheath: sea=45:40: 15 20[ 0036]
After preparing a non-woven fabric conposed of this fiber in an
anount of @brosttyeanie mcpatedpnd pyd massufd loss cahdeilmgela redvaskc@npadd 0 m
in an anount of 15 w% a sheet-shaped pol ypropyl ene net (thickness,
0.5 mm si redes whicteer cativamixing! ieclhi@uenmusalp e Qruthe otier hand? sinmg, 1messes
sandwi ched between two sheets of this non-woven fabric, 25and the
resul t ant wdsrenhe gbmsipyiische thrgm ttebshapsofahe edsovgivercafrab carcbdbarilyy a
three- layer structure (hereinafter referred to as the non-woven
fabri ¢ madenaidtaigky,.th¢ pa87ity ofltBe (veteepmo hiblecosarndr ilNprefasably 85 Fads%ocmitede
of PSt +PP) The non-woven fabric nade of PP was treated at 95C
with 3 w Y%ederebly90s0@5%Um Mhddowerdanis of teiporpsity idprefeodblel8ihemera
conponent. By this, a non-woven fabric having a dianmeter of the
cor e/ sheat prdferally 96f4.5 W woper amls wff khedenasityys pfef@al02 98%), twse preferably
(non-woven fabric made of PSt+PP, hereinafter referred to as the
non-woven BaY:i Eithpr watrpddpaerdinit R 8 coxPimed avitit ¢ithar prieferred upper
Chl or oacet am donet hyl - nodi fi ed Non-woven Fabric) At not nore than
10C, 46 w %mi.trobenzene, 46 wt% sulfuric acid, 1 wt%
10par af onnal dehyde and 7 wt % N-net hyl ol - cfrehl oracet am de
(herei naft ¢p030¢ferred to as NMCA) were m xed together, and the
resulting mxture was stirred and dissolved, to prepare a reaction
| i quild for NMCAThotpdrositit’iipthe raifecf thapelunteunféhatoid i Geceuict fabladdqui d
for NMCA nodification was adjusted to 5C, and the reaction liquid for
NMCA nodi f iccmpomant adeorptthieahd means sheprmcantagervalugisricolafeddty dividing the
solid/liquid ratio 15corresponding to about 40 nL of the reaction
| iquid for viNvER ofdlié ¥oid an thercawier forrbdenskammptonent agserptiomby therappareain
fabric A The reaction mxture was left to stand at 5Cin a water
bath to al volunterd theeestieohr bloop cowpentnt adsorptivour Yorg pracifishilira credse
non-woven fabric was renoved fromthe reaction mxture, and i nmrersed
i n ni t r obeseatinealiphotageapbarfeheensuertfonlloodeompensnt adsomitignivers fakien NS a
treatment for

15 scanning electron microscope at a magnification of 200x, and, based on the result of

image analysis of the photograph, the porosity was calculated according to the
Equation 1 below.
Porosity (%)={(b-a)/b} X 100 ==+ --- Equation 1
a: The area of the part occupied by the water-insoluble carrier
20 b: The total area of the cross-section of the carrier for blood
component adsorption
[0031]
The acidic functional group contained in the “functional group containing an
acidic functional group selected from the group consisting of the sulfate group,
25 sulfite group and sulfonate group; and containing an amino group” is assumed to
largely contribute to adsorption of lymphocytes. On the other hand, in cases where

the density of the acidic functional group is too large, competitive adsorption is



20washi ng. Subsequently, the non-woven fabric was renoved therefrom
and i nmersed i n nethanol for washing, Lﬁ obtain a

chl or oacet am donet hyl - nodi fi ed non-wov fabric (hereinafter referred
to as the non-woven fabric B). [0039] (Preparation of

Tetr aet hyl enepent am ne- nodi fi ed Non-woven Fabric)

25Tetraeth ] i : : )
YLLRRARH baH: BEweES Iﬁﬁﬂ%%%t@ﬁﬂﬁr@%ihﬁg?ﬁﬂac?sﬁlvﬁ'%ﬁé)geé} hding to

triethylam ne were dissolved’in sul f oxi'de

(herei naft gr, PNBh 1 that j hons are
50 T and 475 rt ST ey e e e PR A" 6T g

of the non-ng%anB@Péﬂr@seﬁe&@aﬂemﬁ@@hn\%met&@r eaghi ORoNRDrakeANEd

to proceed at 40C for 3 hours. The non-wdven fabric after the

reaction W@ﬁaré@éf‘tﬁ@ cyﬁi@hfo@md%ﬁlgeﬁédﬁaa@rptw& thelprlebiel idr’éﬁee%ﬁbr}’@t er,

to obtain a TEPA-nodi fied non-woveéen fabric (hereinafter erred to

as the NonpWaKeRlyNabX 167 1.5 XS il Hickupberdifly Tehdoolo b8 G et i onal

group introduced”to the non-woven fabric Cis shown in Table 1I.

[ 0040] (Pr ?H@[éﬁ&érgiﬁqi%t;t%Eﬁl@ﬁﬂthﬁ%ﬁdﬁ\fﬁ%ﬁ%@@is‘c e DR YRMER feahhkE) To

500 nmL of DMSO, 13 g of taurine waS added, and trlethylanlﬁe was

10further gRgeGIyNED%d/L aTKORRMiAlIFE Lhothf 8f ﬁ%ati{/@cﬁa?ge 1'8

resulting mxture, 10 g of the non-woven fabric B was i mersed, and

the reacti Bféféﬁ@lﬂy511lﬁﬂﬂ@&]/é,%&'é%&&%@ﬁﬂﬂ@;%gg. GEméfrp%efeE&ﬁompgmven

fabric after the reacti on was washed with and net hanol, an

further W iy WakBbink® withl ihB: Freforlell Q5pHANGAM A0 BRI JradARB WRMEE
fabric (hereinafter referred to as the non-woven fabric Eﬁ. The

strugbpur al o bEgrsMeteth MbardshBatl1UNEL the AddorS VR bAPEHEAA 181 Bﬂﬁ'otons.
non-woven fabric Dis shown in Table 1." [0041] (Preparation of

Sul f opr opapeap] no- nodi fi ed Non-woven Fabric) To 500 nL of DMSO, 13 ¢
of honot auri ne was added, and triethylam ne was 20 further added

thereto to a congeadididti@ioRdl gfotd dHMaiddd ih BR “resbohiNGowP dnkifing 49 9
of the non-woven fabric B was 1 mmersed, and the reaction was aI?omed

to proceedad@dic fdetibRil dodidelceted Htn AR Yy &R stsBRE bEthaklilte ,
reacti on was washed mf?% DVS0 and nethaﬁgr, and Turther with aater

to obtain aftel ey ARanEBMAE SroiPdidd RdtanaRyney 8hidoakéir i§ bR el e
referred to as non-woven fabric E). The structural

15 contribute to adsorption of inflammatory cytokines to some extent. That is, since
inflammatory cytokines are proteins of about 1 to several 10 kDa comprising many
kinds of ionic amino acids, it is assumed that portions having positive charges in the
protein molecules interact with the negative acidic functional group.

[0033]

20 The container shape of the column for blood component adsorption of the
present invention filled with the carrier for blood component adsorption is not
restricted as long as the container has an inlet and an outlet for blood, and examples
of the container include prism-shaped containers such as cylindrical, triangular
prism-shaped, quadrangular prism-shaped, hexagonal prism-shaped and octagonal

25 prism-shaped containers. The container is preferably a container which can be filled

with the carrier for blood component adsorption in a laminated form, a container

which can be filled with the carrier for blood component adsorption wound into a



25fornul a of the functional group introduced to the non-woven fabric
E is shown in Table 1. [0042] 15 (Preparation of

Met hyl sul f oet haneam no- nodi fi ed Non-woven Fabri c) To 500 nL of
DMSO, 4.2 g of NNmethyltaurine and 5 g of potassium i odi de were
added, and triethylam ne was further added thereto to a concentration

of 473 MM ihdifa8l dhegé!lot b REntAIn¥t Whéeinllod Bbw$ FemNBOciv@vedchadsf< B
was i mersed, and 5the reaction was allowed to proceed at 60C for 6

hours. The - AiRNS heliAhilid GerbE, E611dvMa1 ByERGYIG Ro HRDUWRENEIhNEdtaibldSO
and nethanol, and further with water, to obtain a

met hyl sul f gggAygpeagi no- nodi fi ed non-woven fabric (hereinafter
referred to as the non-woven fabric F). The structural formula of the
functional r@yzayp introduced to the non-woven fabric E is shown in
Tabl e 1. 16[ 0043] (Preparation of D nethyl am no-nodified Non-woven

Fabri g) TeheB8uHa Bf bIebBEdmpPorenbaddbrifiofRi M preseneinaadion vellof

potassi um i odi de were added, and triethylam ne was further added

theret o tongwiRMesHYealiA AdrOdetdl By W of &kpefithehBS etdmples. Mlx Edsipled,0 g
of the non-woven fabric B was i mmersed, and 15t he reacti on was

al | owed t owRyAepREerd % HIGréight. 8 hours. The non-woven fabric after the
reacti on was washed wth O and net hanol, and further wth water,
to obtain gygispet hyl am no-nodi fi ed non-woven fabric (hereinafter
referred to as the non-woven fabric G . The structural fornula of the

functi onal 61@4@%&&1@1{1@{1@@%%[{%&1@3\4%%% fabric Fis shown in
Tabl e 1. 20[ 0044] (Preparation of D nethyl sul fopropaneam no-nodified

Non-weven Fabri @)sea-island dnpbehe fiberdavibigB6 ifladds diith 6f which Farties Gkt on
was added, and the resulting m xture was m xed, followed by inmersing

10 g of t hgoRaReaR ¢emplcd ids @bfaidddakighhafidlonlihOuwnngneie unéaahd on t o
proceed at 50C for 6 hours. The non-woven fabric 25after the reaction

was washed c¥diflonktdf adpthnigl AeFIZ00 alfehifue bies diswt fativaf 8r, to obtain a
di met hyl sul f opr opaneani no-nodi fi ed non-woven fabric (hereinafter

referred to as fThecheromPutdht batheiigladd: polkpeopstangct ural fornmul a of the
functional group 16 introduced to the non-woven fabric His shown in

Tabl e 1. [0045] ThPelepar émmhenfof iy SRATORY Wen palystycenondid 0 @d%
Non-woven Fabri c)
15 polypropylene
The sea component: copolymerized polyester comprising ethylene
terephthalate units as major repeating units and 3 wt% 5-sodium sulfoisophthalic
acid as a copolymerization component
The composite ratio (weight ratio): core:sheath:sea=45:4{:15
20 [0036]
After preparing a non-woven fabric composed of this fiber in an amount of 85
wt% and a polypropylene fiber having a diameter of 20 ym in an amount of 15 wt%,
a sheet-shaped polypropylene net (thickness, 0.5 mm; single fiber diameter, 0.3 mum;
aperture, 2 mmx2 mm) was sandwiched between two sheets of this non-woven fabric,
25 and the resultant was needle-punched to obtain a non-woven fabric having a three-

layer structure (hereinafter referred to as the non-woven fabric made of PP).

[0037]



To 500 nL of DMSO, 11.6 g of am noet hanethi ol hydrochl oride was
added, 5and triethylam ne was further ded thereto to a
concentration of 473 MM In the resulting mxture, 10 g of the
non-woven fabric B was inmersed, and the reaction was allowed to
proceed at 70C for 6 hours. The non-woven fabric after the reaction

was washed (MepirafB6T Mol wapt B c MadkhAngti®r with water, to obtain
a ner capt oet haneam no- nodi fi ed non-woven fabric (hereinafter referred

to as the non- mw@u@m&va@fa«bﬁcInﬂadeBm@Ps;&arslﬂféwa@{ 93°0r With 3 vAbs ddious
functional group introduced to the non-woven fabric I is shown in

Table 1. [ QOdifd HyBrexRed @hiton t@ﬁls%wstmbmxﬁ}?&feg@t BN@ATh Aen-WReEA | ed
Non-woven Fabric) To 500 nmi of DMSQO

di met hyl amraertfaangtaiifhetbysitae Bdeishéeien ﬁB& 0? 5128 afMf a BAkARALHBAEH de

wer e added, and triethylam ne was further added thereto to a
concermnt r at igQim’Qhorft 3 vEiMablio niade of BSHPP Reteith#drybRred & & tﬁé n@n’{l@voven

non-woven fabric B was i mrersed, and the reaction was all owed to
proceed at tfifie A)Okas %ragwécs The non woven fabric after the reaction
was washed with and nethanol, and further with water, to obtain

a di net hyl ngy3gppt oet haneami no- nDdlfled non-woven 20fabric
(hereinafter referred to as the non-woven fabric J). The structural

fornul a of ¢ Rr_?ﬁarﬁtwiﬁ&ﬂ@ﬂ@ﬂoa@itﬁﬁiaohﬁm}@ﬁidﬁﬁffbdmbdﬁﬁvm&bmyen fabric J
is shown in ble 1. [0047] (Preparation of

Chl or oacet am dopehstrhoraBid 1(@d, Be kiR Uifrétt@yent04 @Rt WlsulFiri ©actll,% wt%
pol ysul f one/ ni tr obenzene solution, 2 nL of 2 W% 25 NMCA/ sul furic

aci d1gol ut paafpmerehRR At M%MmamSIMa-mtﬂamlﬁem&élhmr pefsied © Aas
stirred for 1 hour. To this m xture, 800 nL of ice-cold nethanol was

added to pNedCR) atemixRl ergeaee aaditktoreiltiyg midiel i Rdtined Yo iikaesd, to
whi ch was t hen recover ed. 17 The recovered

. chl or oacet prepalenEtiyion Madid foeIMXOA Yisadi fiefion WaShétieafetanad of thigfaslonof
di et hyl f ormam de (hereinafter referred to as DVF), and 400 nlL of

i ce-col d niginamed NMCA addiitadgaivas hdjustBtor e hiid g réceltivih lighid 60
obt ai n chl oroacet am donet hyl - nodi fi ed pol ysul fone. 5[ 0048]

(Prepar at i BIMOA ni®lificueioh yae nepaitoans nar-wodkd fabdc Ralt v sulid/tigeid N woven
Fabri c) In 30 nL of DMF, 1 g of the

chl orsacet asredpomiiyylo-avodi 40 @l qahe gudtionnRuikbfr NINGS Al vedificaied with
tetraet hyl enepentam ne was added to the resulting solution to a

concent r at regpecofo 2g ofithe nbaevseadhtidang. NiTké teaetiotaixsiire iwae deff ©rstdhd at
hours, and 600 10nmL of ice-cold nethanol was added thereto to

preci pit at 8°C #i 4 wetehydtk nefliow drirastionspioced pol ieuksf oMBsreatterhe was
then recovered. The recovered tetraethyl enepentam ne-nodified

pol ysul f onsonwersvel bt was rengaied fiom @4 redetioh nidhMare, andlidmdrsed pf t he
non-woven fabric A was inmmersed in the resulting solution. The
non-woven fialoberzede inctke kdiedarmonm i dfeaksyction iguidof NMTA heamodntiforon,
and further 15imrersed in nethanol, to obtain a

t et r aet hyl enshent dSubseemity, theatbnpebyaiabidnwasemoved therefrom, and

immersed in methanol for washing, to obtain a chloroacetamidomethyl-modified
non-woven fabric (hereinafter referred to as the non-woven fabric B).
[0039]
(Preparation of Tetracthylenepentamine-modified Non-woven Fabric)

25 Tetraethylenepentamine (hereinafter referred to as TEPA) and triethylamine
were dissolved in 500 mL of dimethyl sulfoxide (hereinafter referred to as DMSO)

such that their concentrations are 20 mM and 473 mM, respectively. In the



woven fabric (hereinafter referred to as the non-woven fabric K). The
structural fornula of the functional gwup i ntroduced to the
non-woven fabric | is shown in Table [ 0049] 20(Preparation of

Sul f oet haneam no- nodi fi ed Pol ysul fone Non- woven Fabr i c) In 30
mL of DMF, 1 g of the chl oroacet am donet hyl - nodi fi ed pol ysul fone was

di ssol ved, ranfideaditios, MBS o fHe aon s viR BbrR Bivhd ign&eéd) ah® thetreaddion
concentration of 200 nM The resulting mxture was stirred for 17

hours, andRQAN§kedlo fré€=a at 4o°tefoh3melirswaThadeesdolBer®tio after the
preci pitate sul foet haneam no-nodi fi ed pol ysul fone, 25which was then

recover ed. rdifok Ra9WasRE with DR anEasihagol R fiithet Wit watet,fto 0btaives
di ssolved again in 20 nL of DMF, and 0.1 g of the non-woven fabric A

was i mer s egpiAlmolEicl @SHlvidvea fEelcUhéaftdhR fotRa tvey &8 nbakwdven AabMrsC).
then imedi ately 18 renoved fromthe solution, and further i mrersed

in rretshanolrhe%ﬁu&bltaafdﬂmala%ﬂtﬁ@ﬁmmwg@dapnmu&m thohyswolanfabric C
non-woven fabric (hereinafter referred to as the non-woven fabric L).
The struct y &lowndhmdbr 10f the functional group introduced to the
non-woven fabric L is shown in Table 1. 5[ 0050] (Preparation of
Sul f opr opalp@@gajq no- nodi fi ed Pol ysul f one Non-woven Fabri c) In 30
m. of DVF, 1 of the chl oroacet am donet hyl - nodi fi ed pol ysul fone was
di ssol ved, (mﬁaﬂaﬁdsm&mﬂfdaﬂlaﬂ@eﬁnlﬁd@hﬂimﬁ@i NbgewoesnFitifty solution to a
concentration of 200 MM The resulting m xture was stirred for 17
hours, and 600 ¥@r¥o0@AL bEPMSD,A 3nEsihanale wasaddediadd thahgimieovas
preci pitate sul fopropaneam no- nodi fied pol ysul fone, which was then
recoviey ed. fillier hedIMBERR 16 Wlchppmapanead TIomn dilh ledepatiys miftoree 10vas
di ssol ved again in 20 nL of DM, and 0.1 g of the non-woven fabric A
was i mrer segfttHemohh@oveaSabrid Bevas @hitetsed, anfihke ractionwoasalobhabite prodestbst
then i medi ately renoved fromthe solution, and further 15 i mersed
i n met hanolyped Grdficurd) allulohopsvepdmeioafted taxdadtion dvap ataghed §dh®MSO
nonwoven fabric (hereinafter referred to as the non-woven fabric M.
The struct uh@inefinoy kad firtheneith watdr] orobkaig b culfodtineadinoanodified hen-
non-woven fabric Mis shown in Table 1. [0051] 20(Preparation of
Mer capt oet haneafHbrie-(heginhita@defRaky sohs the aoiNemven fabricEybr Ty strmct@@l ni
of DMF, 1 g of the chl oroacetam donet hyl - nodi fi ed pol ysul fone was
di ssalsved, feumelilaoT theghivtoail hralp inydiaeh tothedenwaseadabedt I & shben in
resulting solution to a concentration of 200 nM The resulting
m xture wagaskilred for 17 hours, and 600 nlL of ice-cold methanol was
added thereto to precipitate 25mer capt oet haneam no- nodi fi ed
pol ysul f ongoeaspi ch was then recovered. The recovered
nmer capt oet haneam no- nodi fi ed pol ysul fone was di ssolved again in 20 nmL
of DWF, an@P&piragowdf SHfprganemriec-matifiedNonwasen Faeiged in the
resulting solution. 19 The non-woven fabric A was then i medi ately
removed from t h@os@Outl oADMSW, ug dftemataereresent addedyehd fadlhylarnime was
obt ai n a nercapt oet haneam no-nodi fi ed pol ysul fone non-woven fabric
(her @maf t durtlice faddedettletety tas dohecntratiomof/£78 mdvbr ilo (N resitheg stixtunst 19 gl
formul a of the functional group introduced to the non-woven fabric N
of the non-woven fabric B was immersed, and the reaction was allowed to proceed at

70°C for 6 hours. The non-woven fabric after the reaction was washed with DMSO
and methanol, and further with water, to obtain a sulfopropaneamino-modified non-
woven fabric (hereinafter referred to as non-woven fabric E).  The structural

25 formula of the functional group introduced to the non-woven fabric E is shown in
Table 1.
[0042]



5is shown in Table 1. [0052] [Table 1] Non-woven fabric |Introduced
functional group (the wavy |ine represents t he surface of the

wat er -i nsol ubl e carrier) Non-woven fabric CK H H N NH2 4 Non-woven
fabric DbL HH"11-0HO 8 0 E, M Non-woven fabric N

(Preparation of Methylsulfoethaneamino-modified Non-woven Fabric)

To 500 mL of DMSOQ, 4.2 g of N-methyltaurine and 5 g of potassium iodide
were added, and triethylamine was further added thereto to a concentration of 473
mM. In the resulting mixture, 10 g of the non-woven fabric B was immersed, and

5 the reaction was allowed to proceed at 60°C for 6 hours. The non-woven fabric
after the reaction was washed with DMSO and methanol, and further with water, to
obtain a methylsulfoethaneamino-modified non-woven fabric (hereinafter referred to
as the non-woven fabric F). The structural formula of the functional group
introduced to the non-woven fabric E is shown in Table 1.

10 [0043]
(Preparation of Dimethylamino-modified Non-woven Fabric)

To 500 mL of DMSO, 2.5 g of dimethylamine and 5 g of potassium iodide
were added, and triethylamine was further added thereto to a concentration of 473
mM. In the resulting mixture, 10 g of the non-woven fabric B was immersed, and

15 the reaction was allowed to proceed at 50°C for 8 hours. The non-woven fabric
after the reaction was washed with DMSO and methanol, and further with water, to
obtain a dimethylamino-modified non-woven fabric (hereinafter referred to as the
non-woven fabric G). The structural formula of the functional group introduced to
the non-woven fabric F is shown in Table 1.

20 [0044]

(Preparation of Dimethylsulfopropaneamino-modified Non-woven Fabric)

To 465 mL of THF, 9.77 mL of propanesulton was added, and the resulting
mixture was mixed, followed by immersing 10 g of the non-woven fabric G therein
and allowing the reaction to proceed at 50°C for 6 hours. The non-woven fabric

25 after the reaction was washed with THF and methanol, and further with water, to
obtain a dimethylsulfopropaneamino-modified non-woven fabric (hereinafter referred

to as the non-woven fabric H). The structural formula of the functional group



HOH O

S-CH 8 0 Non-woven fabric FHI NO 11 S-OH 8 0

Non-woven fabric G O )LNI NH 16

10

15

20

25

introduced to the non-woven fabric H is shown in Table 1.
[0045]
(Preparation of Mercaptoethaneamino-modified Non-woven Fabric)

To 500 mL of DMSOQ, 11.6 g of aminoethanethiol hydrochloride was added,
and tricthylamine was further added thereto to a concentration of 473 mM. In the
resulting mixture, 10 g of the non-woven fabric B was immersed, and the reaction
was allowed to proceed at 70°C for 6 hours. The non-woven fabric after the
reaction was washed with DMSO and methanol, and further with water, to obtain a
mercaptoethaneamino-modified non-woven fabric (hereinafter referred to as the non-
woven fabric I). The structural formula of the functional group introduced to the
non-woven fabric I is shown in Table 1.

[0046]
(Preparation of Dimethylmercaptoethaneamino-modified Non-woven Fabric)

To 500 mL of DMSO, 4.2 g of dimethylaminoethanethiol hydrochloride and 5
g of potassium iodide were added, and triethylamine was further added thereto to a
concentration of 473 mM. In the resulting mixture, 10 g of the non-woven fabric B
was immersed, and the reaction was allowed to proceed at 60°C for 6 hours. The
non-woven fabric after the reaction was washed with DMSO and methanol, and
further with water, to obtain a dimethylmercaptoethaneamino-modified non-woven
fabric (hereinafter referred to as the non-woven fabric J). The structural formula of
the functional group introduced to the non-woven fabric J is shown in Table 1.
[0047]

(Preparation of Chloroacetamidomethyl-modified Polysulfone)

To 32 mL of 5 wt% polysulfone/nitrobenzene solution, 2 mL of 2 wt%
NMCA/sulfuric acid solution prepared at 0°C was added, and the resulting mixture
was stirred for 1 hour. To this mixture, 800 mL of ice-cold methanol was added to

precipitate chloroacetamidomethyl-modified polysulfone, which was then recovered.
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Il S 1270 [ 0053] (Exanple 1)

The recovered chloroacetamidomethyl-modified polysulfone was dissolved in 20 mL
of dimethylformamide (hereinafter referred to as DMF), and 400 mL of ice-cold
methanol was added again to the resulting solution, to obtain
chloroacetamidomethyl-modified polysulfone.

[0048]

(Preparation of Tetracthylenepentamine-modified Polysulfone Non-woven Fabric)

In 30 mL of DMF, 1 g of the chloroacetamidomethyl-modified polysulfone
was dissolved, and tetraethylenepentamine was added to the resulting solution to a
concentration of 20 mM. The resulting mixture was stirred for 17 hours, and 600
mL of ice-cold methanol was added thereto to precipitate tetraethylenepentamine-
modified polysulfone, which was then recovered. The recovered
tetracthylenepentamine-modified polysulfone was dissolved again in 20 mL of DMF,
and 0.1 g of the non-woven fabric A was immersed in the resulting solution. The
non-woven fabric A was then immediately removed from the solution, and further
immersed in methanol, to obtain a tetraethylenepentamine-modified polysulfone non-
woven fabric (hereinafter referred to as the non-woven fabric K). The structural
formula of the functional group introduced to the non-woven fabric I is shown in
Table 1.

[0049]
(Preparation of Sulfoethaneamino-modified Polysulfone Non-woven Fabric)

In 30 mL of DMF, 1 g of the chloroacetamidomethyl-modified polysulfone
was dissolved, and taurine was added to the resulting solution to a concentration of
200 mM. The resulting mixture was stirred for 17 hours, and 600 mL of ice-cold
methanol was added thereto to precipitate sulfoethaneamino-modified polysulfone,
which was then recovered. The recovered sulfoethaneamino-modified polysulfone
was dissolved again in 20 mL of DMF, and 0.1 g of the non-woven fabric A was

immersed in the resulting solution. The non-woven fabric A was then immediately



The non-woven fabric D was cut out into a disk having a dianeter of 8
mm and placed in a polypropyl ene contggner. To this container, 1 nL
of human bl ood 5(heparin concentration, 30 UnL) was added, and the
content of the tube was m xed by inversion in an incubator at 37C for
20 m nutes. Thereafter, the adsorption ratio of each bl ood conponent

was cal cul a¢Beved Thsn HRSIoldtRnaam] Stbvininterdeddh endthanbk as ubtaient of the
nunber of each bl ood conponent was carried out using Autonated

Hemat ol ogy séiigdilyadeimMb-rh8@fied pSysuTBe Gonh Marvah ifimk. (hdledaesefdpic anas
10ratio of each bl ood conponent was cal cul ated accordi ng to Equations

2 to 4 bel gy nohb@ov@SkbiiSLAr erfe®bturad foradll£ofhe functiondRkdup iafroduced
granul ocyte adsorption (% = ((nunber of granul ocytes in blood before

circul ati ong tHemoabadvea ffatdicaD il sBeWhes Thsle bl ood af ter
circulation))/(nunmber of granulocytes in blood before circulation) x

100 Eguatifees0d 15Rati o of monocyte adsorption (% ={(number of
nonocytes in blood before circul ation)-(nunber of nonocytes in bl ood

after circypapirefion 6 Swrdpespadéari@oasodifed Polyhilfoad Nogfwseendabde) at i on)
x 100 Equation 3 Rati o of |ynphocyte adsorption

(9 ={ (nunber of 1 yORNOSHDRF, i B dTltiRochifehctLnidbmetilyRinodifed (polysidsneof
| ynphocytes in blood after circulation))/(nunber of 20l ynphocytes in

bl ood bef orgis@igs6lvbdiang hpmotabBife wag dddedan thk EO0EHY soliitianplae 2)
The non-woven fabric E was cut out into a disk having a dianeter of 8

mm and pl aegsknirtich GAOPRRPPY ITRBeeiltiicahix@ire whe stittédsfot dfithaurseand GDOML
of human bl ood 25(heparin concentration, 30 U nlL) was added, and the

contamt of nilhef iceleeldwasharior @ts Aidddtieresito Pprécipifate sulfopfphncantho-37C f or
20 m nutes. Thereafter, the adsorption ratio of each bl ood conponent

was cal cul aficifedhdydutont, tvthieh @asthenfeconerddbl Bhexecoriedveasur ement  of
t he nunber of each bl ood conponent was carried out using Autonated

Hemat ol ogy séiarygaicaniolB0dificd Pylsmfonewpdisabived hgail re2 Guhd arfRINMB nand
rati o of each bl ood conponent was cal cul ated according to Equations 2
to 4 descr igbleg opiheien-widven fatsitl A svagiramsisedvin tha résahing salutioh00%b¢ non-
(Exanpl e 3) The non-woven fabric F was cut out into a disk
havi ng a divayveh ébriefA &asthendmehediateie enioved fipal thersolyibemddortiai ner .
To this container, 1 nL of human bl ood (heparin concentration, 30
U nl)19nvas addetsed amchetHaaol; andtaain achlfoprepinehminmmodified gholyBhlforiemoar si on
in an incubator at 37C for 20 m nutes. Thereafter, the adsorption
ratio woven fabric (hereinafter referred to as the non-woven fabric M).  The structural
formula of the functional group introduced to the non-woven fabric M is shown in
Table 1.
[0051]
20 (Preparation of Mercaptoethaneamino-modified Polysulfone Non-woven Fabric)
In 30 mL of DMF, 1 g of the chloroacetamidomethyl-modified polysulfone
was dissolved, and aminoethanethiol hydrochloride was added to the resulting
solution to a concentration of 200 mM. The resulting mixture was stirred for 17
hours, and 600 mL of ice-cold methanol was added thereto to precipitate
25 mercaptoethaneamino-modified polysulfone, which was then recovered. The

recovered mercaptoethaneamino-modified polysulfone was dissolved again in 20 mL

of DMF, and 0.1 g of the non-woven fabric A was immersed in the resulting solution.



of each bl ood conponent was cal cul ated. The results are shown in
Tabl e 2. Measurenent of the nunber of ch bl ood conmponent was
carried out using Autonmated Hematol ogy "Anal yzer XT-1800i (Sysnex
Corporation). The adsorption ratio of each bl ood conponent was
cal cul ated according to Equations 2 to 4 15descri bed above. The

resul ts ar gnhs RO olvBn FRBL S %as {11919 ﬁﬁ&le&%&ﬁ%ﬁﬁvé& from the sé'l-ﬁ'@oﬂ1 Qﬁ‘d woven

fabric Hwas cut out into a havi ng a di aneter of nm "and
placed in a.RR}l wRheRYs ﬁnﬁet%ml%rb%fam d fhetdal f%eﬁ@ﬂéa@ﬁlﬁ@.&nodiﬁéat of hurman
bl ood 20( heparin concentrati on, U nm) s add and the content

of the tubgoN@afdheRBA-WNeh Wcs(h&&nhﬁerel’@fe}r@@ prsttﬁé n@ﬁ wotén F8fic
m nutes. Thefeafter, the adsorption ratio of each bl ood conponent was

cal cul at edpd, %&ﬁﬁﬂoﬁﬁul@rﬁ R ANEionAl BB} Ritrdduddads WERNowh hllk N
nunber of each bl ood conponent was carried out using Autonated

Hemat gl ogy /AR ZeTapia11800i (Sysmex Corporation). The adsorption
25rati o of each bl ood conponent was cal cul ated according to Equations
2 to 4 desgyysbpd above. The results are shown in Table 2. [0057] 22
( Exanpl e 5§U The non-woven fabric L was cut out into a disk
having a digmetgr of 8 mm and placed in a pol ypropyl ene container.
To this coptainer, 1 m of human blood (heparin concentratio 30

U ) was aﬂded and the lopodwesd finktiomne gtdﬂpe{thsa&wyllmdelﬁb@emsnverm on
in an incub P%PW%?“ E%l|or 2GharkieHce o thERRfaahidtible tiigieadsor i on

rati o of each—btood—congonent—was—cal bLII ated—The—resutts—are shown
in Table 2. Nbasurenent of the nu er h bl ood conponenti was
carried outNe&Pe mAﬁ@Bﬁate Io rqAnaI zer XT-1800i (Sygmex
Corporation). T Kadsorptl m@d conmponent was
cal cul ated according to EquatloHs 2 to 4 10descri bed above. The
results arle shown in Tatle 2. [0088] (Exanple 6) The non-woven
fabric hﬂwmﬁoﬁu%vgyﬁ&h g di sk ljavi a di ter of 8 nm gnd

pl aced in |a pol ypfopyle efitaj e ~thi s~ gogpgainer, 1 nL jof human
bl ood 15(hepar|n concentratlon H30 LMnL) was/added, and the dontent

of the tubhe—was—mxedby-inversion in an incubator at 37C.-forl 20
m nutes. Thereafter, the adsorpti rahio o
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of each bl ood conponent was cal cul ated. The results are shown in
Table 2. Measurenent of the nunber of egch bl ood conponent was
carried out using Autonmated Hematol ogy Anal yzer XT-1800i (Sysnex
Corporation). The adsorption 20ratio of each bl ood conponent was
cal cul ated according to Equations 2 to 4 descri bed above. The results
are shown i[@sBabl e 2. [0059] (Conparative Exanple 1) The non-woven
fabric C was cut out into a disk having a dianeter of 8 nm 25 and
placed in gEpahppnppyl ene container. To this container, 1 nL of human
bl ood (heparin concentration, 30 UnL) was added, and the content of
the tube was m X@dnbiy-wovée frie/D ivas alt oubidatBk hating é@idfmdterZdT 8 mm,
m nutes. Thereafter, the adsorption ratio 23 of each bl ood
conponent wag Pmad:cciml Bpdtthrogylend @aitHines. are tiahemaiher, Takll 6f Himan blood
Measur enent of the nunber of each bl ood conponent was carried out
usi ng sAut oiedpafin demEhehtgy 3ANEMY Z @/as Xddeld S4HY thé Symemof Tor b hs Mijed
The adsorption ratio of each bl ood conponent was cal cul ated according
to Equat i ony invekBortinStheiacutabedt aover 20 htnites ul Tikraifier, sioautotptiod adtioe
2. [0060] (Conparative Exanple 2) The non-woven fabric G was
cut out inb@echdilsdd dvmviongntawali caltalagdd. OfThE résults ardhpivadeTabla 1a
pol ypropyl ene container. To this container, 1 nL of human bl ood
10( hepar i n Mepeemichedf thonudberdfrhoh Masd edaigthenongs dangedantueing of t he
tube was m xed by inversion in an incubator at 37C for 20 m nutes.
Ther eaf t er AutdiratadiSlefratdl ey Ardlir XIT- B300h (Bismed Coopqrati@n! TAsadsorption
cal cul ated. The results are shown in Table 2. Measurenent of the
numbery of eaihoflacioblood epmperttnt was calaulited deoouding & BguativhoPred €telow.
Hemat ol ogy Anal yzer XT-1800i (Sysnex Corporation). The adsorption
15rati o of Thaedsuht medhewnpomehle 2was cal cul ated accordi ng to Equati ons
2 to 4 described above. The results are shown in Table 2. [0061]
(Conpar ati ve ExRapb ef gjandloeytaadsonmivan(%)ainumber sbganuldcyoestin bidod a
di sk having a dianmeter of 8 mm 20and placed in a pol ypropyl ene
cont ai ner . béford tirclationy-Givmerer of grthuloéyteindioda afted cirbdpiion) i (number of
concentration, 30 U nlL) was added, and the content of the tube was
m xed by i guaakicptes imblaod befordoatcatatiah) 2870 f-or - 20 Equatitnegs. Thereafter,
the adsorption ratio

15 Ratio of monocyte adsorption (%)={(number of monocytes in blood before

circulation)-(number of monocytes in blood after circulation) }/(number of monocytes
in blood before circulation) X 100 «--- -+ Equation 3
Ratio of lymphocyte adsorption (%)={(number of lymphocytes in blood
before circulation)-(number of lymphocytes in blood after circulation}}/(number of
20 Iymphocytes in blood before circulation) X 100 » =« ==+ Equation 4
[0054]
(Example 2)
The non-woven fabric E was cut out into a disk having a diameter of 8 mm,
and placed in a polyprop/ylene container. To this container, 1 mL of human blood
25 (heparin concentration, 30 U/mL) was added, and the content of the tube was mixed
by inversion in an incubator at 37°C for 20 minutes. Thereafter, the adsorption ratio

of each blood component was calculated. The results are shown in Table 2.



of each bl ood conponent was cal cul ated. The results are shown in
Tabl e 2. Measurenent of the nunber of ch bl ood conmponent was
carried out using 25Aut omat ed Henmat ol ogy Anal yzer XT-1800i (Sysnex
Corporation). The adsorption ratio of each bl ood conponent was

cal cul ated according to Equations 2 to 4 descri bed above. The results

are shown ead@Bhnent?of thfurhBQ 62 bach @R Rl ent AR dDut using  The

non-woven fabric J was cut out into a disk having a dianeter of 8 nm

and pl aced Alyforat@PH¥RERREy SR FRNKEL rsggi ﬁ}%ﬂ%}bbﬁ@%k%.neﬁe AlisOtbti G

human bl ood 5(heparin concentration, was added, and the

content of ;4R flHRELINES cAhFERNPYad AYRIRELI bR kol ]ﬂﬁl‘d{?&{s@' tof 37C for
20 m nutes. Thereafter, the adsorption ratio of each bl ood conponent

was cal cul géRfbeddiRveeSthd Rs@istars MW inTabb). € 2. Measurenent of the
nunber of each bl ood conponent was carried out using Autonated

Henat gl ogy[o433] yzer XT-1800i (Sysnex Corporation). The adsorption
10rati o of each bl ood conponent was cal cul ated according to Equations
2 to 4 desgpidaffe apove. The results are shown in Table 2. [0063]
(Conpar ative Exanple 5) The non-woven fabric K was cut out into a

di sk having a dTROEdElvoén RbAPY wWaadbtol @6 8didkhadinR0] MRNMERY bR,
container. To this container, 1 nL of human bl ood eparin

concent r at hnpladid ikhFolypydylchd 6staine d TR sCORtgM, 10hLtdTuindh 8106@S

m xed by inversion in an incubator at 37C for 20 m nutes. Thereafter,

t he adsor pthepirid &nlcentftiof BNURKOPHaCRAABARAN tho\@nitmabk AlRdvas HiRed
results are shown in Table 2. Measurenent of the nunber of each bl ood

conpgpent mvéﬁfdhiiﬁdn%&bktﬁfM?ﬁ@%ﬂ%hﬁ%s!"eﬂ‘%&bi@&%’thé@aé n ratio
XT-1800i (Sysnex Corporation). The adsorption ratio of each bl ood

conponent  y@gck 8ldot lcai@ena 4k dilbdlated. EUbtcs@IRSare skfviflindRped 2. bed
above. The results are shown in Table 2. [0064] (Conparative Exanple

6) 25The nRRaweMBEt b8 Hd finberaedH blddicolpbRer wihk Shrrita buneisy di amet er
of 8 mm and placed in a pol ypropyl ene container. To this container,

1 nL of hupefenii@oderhiteRay iAhaBRBCENBEYI (SPsmSOCHHpbtationps Brddshrpaad

the content of the tube was m xed
ratio of each blood component was calculated according to Equations 2 to 4

15 described above. The results are shown in Table 2.
[0056]
(Example 4)
The non-woven fabric H was cut out into a disk having a diameter of § mm,
and placed in a polypropylene container. To this container, 1 mL of human blood
20 (heparin concentration, 30 U/mL) was added, and the content of the tube was mixed
by inverston in an incubator at 37°C for 20 minutes. Thereafter, the adsorption ratio
of each blood component was calculated. The results are shown in Table 2.
Measurement of the number of each blood component was carried out using
Automated Hematology Analyzer XT-1800i (Sysmex Corporation). The adsorption
25 ratio of each blood component was calculated according to Equations 2 to 4
described above. The results are shown in Table 2.

[0057]



25 by inversion in an incubator at 37C for 20 m nutes. Thereafter,
the adsorption ratio of each bl ood congpnent was cal cul ated. The
results are shown in Table 2. Measurenent of the nunber of each bl ood
conponent was carried out using Autonated Hematol ogy Anal yzer
XT-1800i (Sysnex Corporation). The adsorption 5ratio of each bl ood
conponent YBsngdé Syl at ed according to Equations 2 to 4 described
above. The results are shown in Table 2. [0065] [Table 2] Sanple
(non-woven f abr Tag nBatsioven fabgic Anuisomy bet iathsodiplt honing 4¢liaketdr of 8fmm,
| ynphocyte adsorption (%9 Ratio of nonocyte adsorption (% Exanple 1
Non-woven tabdplacedin@podypidpydene container. To this container, 1 mL of human blood
(heparin concentration, 30 U/mL) was added, and the content of the tube was mixed
5 by inversion in an incubator at 37°C for 20 minutes. Thereafter, the adsorption ratio
of each biood component was calculated. The results are shown in Table 2.
Measurement of the number of each blood component was carried out using
Automated Hematology Analyzer XT-1800i (Sysmex Corporation). The adsorption
ratio of each blood component was calculated according to Equations 2 to 4
10 described above. The results are shown in Table 2.
[0058]
(Example 6)
The non-woven fabric M was cut out into a disk having a diameter of § mm,
and placed in a polypropylene container. To this container, 1 mL of human blood
15 (heparin concentration, 30 U/mL) was added, and the content of the tube was mixed
by inversion in an incubator at 37°C for 20 minutes. Thereafter, the adsorption ratio
of each blood component was calculated. The results are shown in Table 2.
Measurement of the number of each blood component was carried out using
Automated Hematology Analyzer XT-1800i (Sysmex Corporation). The adsorption
20 ratio of each blood component was calculated according to Equations 2 to 4
described above. The results are shown in Table 2.
[0059]
(Comparative Example 1)
The non-woven fabric C was cut out into a disk having a diameter of 8§ mm,
25 and placed in a polypropylene container. To this container, 1 mL of human blood

(heparin concentration, 30 U/mL) was added, and the content of the tube was mixed

by inversion in an incubator at 37°C for 20 minutes. Thereafter, the adsorption ratio



75 Exanple 2 Non-woven fabric E 80.3 45.5 78 Exanple 3 Non-woven
fabric F 94.1 36.2 95 Exanple 4 Non-woygn fabric H 40.5 11.4 60

Exanpl e 5 Non-woven fabric L 70.5 40.3

2 Exanpl e 6 Non-woven fabric

M77.4 41.2
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of each blood component was calculated. The results are shown in Table 2.
Measurement of the number of cach blood component was carried out using
Automated Hematology Analyzer XT-1800i (Sysmex Corporation). The adsorption
ratio of each blood component was calculated according to Equations 2 to 4
described above. The results are shown in Table 2.

[0060]

(Comparative Example 2)

The non-woven fabric G was cut out into a disk having a diameter of § mm,
and placed in a polypropylene container. To this container, 1 mL of human blood
(heparin concentration, 30 U/mL) was added, and the content of the tube was mixed
by inversion in an incubator at 37°C for 20 minutes. Thereafter, the adsorption ratio
of each blood component was calculated. The results are shown in Table 2.
Measurement of the number of each blood component was carried out using
Automated Hematology Analyzer XT-1800i (Sysmex Corporation). The adsorption
ratio of each blood component was calculated according to Equations 2 to 4
described above. The results are shown in Table 2.

[0061]
(Comparative Example 3)

The non-woven fabric I was cut out into a disk having a diameter of 8 mm,
and placed in a polypropylene container, To this container, 1 mL of human blood
(heparin concentration, 30 U/mL) was added, and the content of the tube was mixed
by inversion in an incubator at 37°C for 20 minutes. Thereafter, the adsorption ratio
of each blood component was calculated. The results are shown in Table 2.
Measurement of the number of each blood component was carried out using
Automated Hematology Analyzer XT-1800i (Sysmex Corporation). The adsorption
ratio of each blood component was calculated according to Equations 2 to 4

described above. The results are shown in Table 2.



75 Conparative Exanple 1 Non-woven fabric C 80.0 3.5 85 Conparative
Exanpl e 2 Non-woven fabric G 76.3 6.6 Conpar ati ve Exanple 3
Non-woven fabric | 35.2 0.0 26 Conparalive Exanple 4 Non-woven fabric
J 77.7 6.0 91

[0062]
(Comparative Example 4)
The non-woven fabric J was cut out into a disk having a diameter of 8 mm,
and placed in a polypropylene container. To this container, 1 mL of human blood
5 {(heparin concentration, 30 U/mL) was added, and the content of the tube was mixed

by inversion in an incubator at 37°C for 20 minutes. Thereafter, the adsorption ratio
of each blood component was calculated. The results are shown in Table 2.
Measurement of the number of each blood component was carried out using
Automated Hematology Analyzer XT-18001 (Sysmex Corporation). The adsorption

10 ratio of each blood component was calculated according to Equations 2 to 4
described above. The results are shown in Table 2.
[0063]
(Comparative Example 5)

The non-woven fabric K was cut out into a disk having a diameter of 8 mm,

15 and placed in a polypropylene container. To this container, 1 mL of human blood
(heparin concentration, 30 U/mL) was added, and the content of the tube was mixed
by inversion in an incubator at 37°C for 20 minutes. Thereafter, the adsorption ratio
of each blood component was calculated. The results are shown in Table 2.
Measurement of the number of each blood component was carried out using

20 Automated Hematology Analyzer XT-1800i (Sysmex Corporation). The adsorption
ratio of each blood component was calculated according to Equations 2 to 4
described above. The results are shown in Table 2.
[0064]
(Comparative Example 6)

25 The non-woven fabric N was cut out into a disk having a diameter of § mm,
and placed in a polypropylene container. To this container, 1 mL of human blood

(heparin concentration, 30 U/mL) was added, and the content of the tube was mixed



Conpar ati ve Exanple 5 Non-woven fabric K 75.2 2.5 85 Conparative
Exanpl e 6 Non-woven fabric N 44.1 0.0 gﬁ [ 0066] 10Based on the
results in Table 2, it was found that the carriers for blood
conponent adsorption of the present invention wherein a functional
group having an acidic functional group is introduced to the surface

of the wat @gihRsebi & iGaibatd®at STPOOF QORIIKAR. Y THeEAGEr, BbSRIEHHtiOM ratio
rati os of |ynphocytes while maintaining the adsorption ratios of

granul ocyt @$ ekl @ HoRsnt wATARLRE O Tho @cstR§ hlc@hSWHRETSIIB2. 26 the
functional group on the surface of the water-insoluble carrier does

not have an@ei@nent dMEd n@Ager of c&hblodPERToneRx At atiel)oud LR
non-woven fabric D was cut out into two disks each having a dianeter
of 8 mm a&dlt(ﬂhﬂ@@ﬁein@to@o@%ﬁ@{&@mmm AR Eorpolidalli STEONIsaipASh .
0.8 nL of fetal bovine serum ( ereinafte?ﬂﬁeferrgﬁ to 23 FBS) oAl

prepared suald dfftath G186 cehpdlenBwad baldufatad secofdthgy/tol Bquefoisal fed at a
concentration of 500 pg/nL was added, and the content of the tube was

m xed by i d¥RFiSedAbIvVE. aThé RSuIRAdOkhdin Biiabier, 1 hour. Thereafter,

10t he remai ni ng concentration of each of I1L-8, IL-17 and I FNI was
measur ed byodsk] SA, and the adsorption ratios of IL-8, IL-17 and IFNy
were cal cul ated according to the Equations 5 to 7 below. The results

are shown [Tebled] e 3.

10

Ratio of Ratio of Ratio of
Sample (non-woven fabric) granuloc.:yte Iymphoc.:yte monocyte
adsorption | adsorption | adsorption
0] (%) &0))
Example 1 Non-woven fabric D 75.4 43.8 75
Example 2 Non-woven fabric E 80.3 45.5 78
Example 3 Non-woven fabric F 94,1 36.2 95
Example 4 Non-woven fabric H 40.5 11.4 60
Example 5 Non-woven fabric L 70.5 40.3 72
Example 6 Non-woven fabric M 774 41.2 75
Comparative Non-woven fabric C 80.0 3.5 85
Example 1
Comparative Non-woven fabric G 76.3 6.6 90
Example 2
Comparative Non-woven fabric I 35.2 0.0 26
Example 3
Comparative Non-woven fabric J 77.7 6.0 91
Example 4
Comparative Non-woven fabric K 75.2 25 85
Example 5
Comparative Non-woven fabric N 44.1 0.0 40
Example 6
[0066]

Based on the results in Table 2, it was found that the carriers for blood

component adsorption of the present invention wherein a functional group having an

acidic functional group is introduced to the surface of the water-inscluble carrier

show remarkably higher adsorption ratios of lymphocytes while maintaining the

adsorption ratios of granulocytes and monocytes, compared to the carriers wherein




Ratio of IL-8 adsorption (% ={(concentration of IL-8 before m xing by
i nversion)-(concentration of IL-8 aftepgm xi ng by

i nversion)}/(concentration of I1L-8 15before m xing by inversion))(
100 Equation 5 Ratio of IL-17 adsorption (% {(concentration of
| L-17 before m xing by inversion)-(concentration of IL-17 after

m Xi ng by itvRnstica) go(s onderdurfatd ofithefvatdr-idsolubdd cirgerrdoet At Haye an

i nversion) x 100 Equation 6 Ratio of IFN-y adsorption
(99 ={ ( concasdicfuheional groffh-y before mi xi ng by

20i nversion)-(concentration of IFN-y after m xing by

i nver si on) Jédgzgncentrati on of IFN-y before m xing by inversion) x 100
Equation 7 [0068] (Exanple 8) The non-woven fabric E was cut out into
two di sks ¢Bedinfplavhng a diameter of 25 8 nm and placed in a

pol ypropyl ene container. To this container, 0 8 nL of PBS prepared
such tshat each Ghe hbn-8sovkih fabricdnohas ElN-ont Ingo tadigkseadh adviag a diameter of
concentration of 500 pg/nL was added, and the content of the tube was
m xed by i gvuemsaehpladeddn a pdlprapsionaicotitatmier. 3 7K% thiw cohtaiveeny 0.8 fleoffafal er ,
t he remai ning concentration of each of I1L-8, IL-17 and | FN-y was
measur ed byofdnk Séunalhereitaécatdsaradito anFB8Y prepared sudh-tBat chthk A7ILaBdLHFN- y
were cal cul ated according to the above Equations 5 to 7. The results
are shown iafid TENbyes SontGhaDA A cobbentraribe obI00 pg/mL wWiserdded and ercohsdat i ¢
F was cut out into two disks each having a dianeter of 8 nm and

pl aced i n affeltylps opyherd byomnteasioe in anlincibake ac dFiCafondrhouf) SThereadter, FBS
prepared such that each of IL-8, IL-17 and IFN-y is contained at a
concarnmt r at tlgreafainifbhcpgtation wisachadddd,8, Hnd7 e IROHtventmeakurethbyt ube
was m xed by inversion in an incubator at 37C for 1 hour. Thereafter,
t he remai niBLdS A parcight adsoippionaiticsad L@ [1L-17 8nd [HN-§ veanchlé ey avamsding
measured by ELISA, and the adsorption ratios of IL-8, IL-17 and | FN-vy
wer e cal cultathed@etaisdi tod Hebow heThbreedtsEae slidvanis Tabteo3.7. The resul ts
are shown in Table 3. 15[0070] (Exanple 7) The non-woven fabric
H was cut out i Ratio bl -8iaddsptbacttslddongeniratomoel ed befbré8mmimg bynd

pl aced in a pol ypropyl ene container. To this container, 0.8 nL of FBS
prepar ed stuclerdibmt(caaehtrafon df1B8 dfter idxiagdy iENEsiors }omceantratidn aff a8
concentration of 20500 pg/nL was added, and the content of the tube
was risxed byforennétiag byiiversam) ¥rid0bat-or * sEq@tieh for 1 hour. Thereafter,
the remai ning concentration of each of IL-8, IL-17 and |IFN-y was
measur ed by ELI BAtioahfL-1hedmdsomif4)efi(contantstiaf ofl IL- 1, bdfere hrixangdyl FNI
were cal cul ated according to the above Equations 5 to 7. The results
are shown imveFadm)ecneeRBtROTETI(1Bediephexi8y by inversion)}/(concentration of IL-

17 before mixing by inversion) X 100+ ++ -~ Equation 6

Ratio of IFN-v adsorption (%)={(concentration of IFN-y before mixing by

20 inversion)-(concentration of TFN-y after mixing by inversion)}/(concentration of
IFN-vy before mixing by inversion) X 100 = +---- Equation 7
[0068]
(Example 8)

The non-woven fabric E was cut out into two disks each having a diameter of
25 8 mm, and placed in a polypropylene container. To this container, 0.8 mL of FBS
prepared such that each of IL-8, IL-17 and IFN-y is contained at a concentration of

500 pg/mL was added, and the content of the tube was mixed by inversion in an



The non-woven fabric L was cut out into two di sks each having a
dianeter of 28 8 mm and placed in a Qplypropylene container. To
this container, 0.8 nL of FBS prepared such that each of IL-8, IL-17
and IFN-y is contained at a concentration of 500 pg/nL was added, and
the content of the tube was m xed by inversion in an incubator at 37C
for 1 hour inchhabeaf37e¢ forlt hBodre MRthEHei¥eer CAB CEMihRk O cRira®RLLY @bh b5
8, IL-17 and IFN-y was neasured by ELISA, and the adsorption ratios
of 118, 18 A712agh RN Vabhicasal bpbetsad e aRradiagsratibeophiover .17
Equations 5 to 7. The results are 'shown in Table 3. [0072] (Exanple
9) 10The nani WOV.9Rver@Edlblatbd ¥aBrdik toQUE abdVle® dudlordi S S. ©aHR RNk 3G 2
dianeter of 8 mm and placed in a pol ypropylene container. To this
cont ai ner, skhvh lrfie £BS prepared such that each of IL-8, IL-17 and
|FN-y is contained at a concentration of 500 pg/nL was added, and the
cont ent of[mk@1tube was m xed by inversion in an incubator at 37C for
1 hour. Thereaftter, the remaining concentration of each of IL- 15 8,
I L-17 and Qﬁ&bﬁﬂMﬁﬁ measured by ELI SA, and the adsorption ratios of
IL-8, IL-17 and IFN-y were cal cul ated according to the above

Equations 5 t0 The dbiewbesiiabic RiasROM ihtD theRiks dachlHQih3la diameter of
(Conpar ative Exanple 7) 20The non-woven fabric C was cut "out into two

di sks eachg hax| fd acdil mp&@pﬁgy@n@mntﬁﬂ&. PHRaRE cbitaeR 0l /RLATFRENE
container. To this container, 8 nL of FBS prepared such that each

of I'L-8, | prepareanslhl thi¥ dch s EORNRLITEMIAFNG i h&aRAEA af 4 &hcOitra2Bfd op9/ ML
was added, and the content of the tube was m xed by inversion in an

i ncubat or 800 pklfWis AHdBOWhd tHN@hRAE behe tifevdseBbD b thveRNGERtRat | ON
of each of IL- 25 8, IL-17 and IFN-y was neasured by ELI SA, and the

adsor pt i onincabdt@sat 87°C kord, houk.- 1Theddtel, i bery¥eHifp 66tlcentrAlRd ragaosding
to the above Equations 5 to 7. The results are shown in Table 3. 29

[0074] ( Cogpiatiat dndaFRxpwid @edblired by ELISAC aftPihe WM idratib£o G R gyt
out into two disks each having a dianmeter of 8 mm and placed in a

pol ypr opy| gElFoepivaid @lculaté 4dabsligontiaé fivive FQuitions 5ab 7FBShS RisaRasmed
such that each of IL-8 is contained at a concentration of 500 pg/nmL

was added, siama ihlebe@)t ent of the tube was m xed by inversion in an
i ncubator at 37C for 1 hour. Thereafter, the remaining concentration
of 1L58 wagonepsured by ELISA, and the adsorption ratio of IL-8 was
cal cul ated according to the above Equation 5. The results are shown
in Tabl e 3(ExaplOMS] (Conparative Exanple 9) The non-woven
fabric I was cut out into two disks each having a dianeter of 8 nmm

and pl aced in aTlpolotpw oyl fathee Hotdsaunt intbQwb i sks M VIR a difm&tefds of
FBS prepared such that each of IL-8, IL-17 and IFN-y i s contained at
a concent r@&ingraindilaced in a polypropylene container. To this container, 0.8 mL of FBS
prepared such that each of IL-8, IL-17 and IFN-y is contained at a concentration of
20 500 pg/mL was added, and the content of the tube was mixed by inversion in an
incubator at 37°C for 1 hour. Thereafter, the remaining concentration of each of IL-
8, IL-17 and IFN-y was measured by ELISA, and the adsorption ratios of IL-8, IL-17
and IFN-y were calculated according to the above Equations 5 to 7. The results are
shown in Table 3.
25 [0071]
(Example 8)

The non-woven fabric L was cut out into two disks each having a diameter of



15500 pg/ nL was added, and the content of the tube was m xed by
inversion in an incubator at 37C for 1pfour. Thereafter, the
remai ni ng concentration of each of I1L-8, IL-17 and I FN-y was neasured
by ELI SA, and the adsorption ratios of IL-8, IL-17 and IFN-y were
cal cul ated according to the above Equations 5 to 7. The results are
shown in Tabhe, 3nd 20¢AAR GJpolypesydenaicbiainkx arfy wisldhtainer, 0.8 Tilleof FBS
non-woven fabric J was cut out into two disks each having a di aneter
of 8 nm ampeepatedcach ihat acholf YipBPNy 1 2okl FONRY & ddatainelait b Rbsconaniai ofer
0.8 nL of PBS prepared such that each of IL-8, IL-17 and IFN-y is
cont ai ned &00agmancantddi] o thé cATSQG HgY tobe Wasmackdad, inadrsioh hrean
content of the tube was m xed by inversion in an incubator at 37C for
1 hour. Theficbhtoest37°0d0r ERBuri Mheahaethkrahiiaimgabnemetation of dacB of IL-
IL-17 and IFN-y was neasured by ELISA, and the adsorption ratios of
| L- 8, d L- 178, 11307 antIAN-Niwaneicasiaad by EalSAl aad day adisagptibo rdthe ofibioeell-17
Equations 5 to 7. The results are shown in Table 3. [0077]
( Conpar at i wad Bxayplete ddldul et acovodingoytie abed Equalione$tocit Dhet refuitsard Wo
di sks each having a dianeter of 8 nm and placed in a pol ypropyl ene
cont ai ner. sHowt I BabkdoBdt ai ner, 0 8 nL of FBS prepared such that each
of IL-8, IL-17 and IFN-y is contained at a concentration of 500 pg/nL
was added, [@0r2]t he content of the tube was m xed by inversion in an
i ncubator at 37C for 1 hour. Thereafter, the remaining concentration
of each of (Exampléd@)8, IL-17 and | FN-7 was measured by ELI SA, and the
adsorption ratios of I1L-8, IL-17 and IFN-7 were cal cul ated accordi ng
to the above EqUatnomsvovei Gabric M iwes ketsatt fito awe dskowathihavibglal darBeter of
[0078] (Conparative Exanple 12) 15The non-woven fabric N was cut out
into two digsks, aacfiated\in agobypthaimeteonteined 1y thénehnflise.c®8 ml af FBS
pol ypropyl ene container. To this container, 0.8 nL of FBS prepared
such that easphredfsuthithdt edch-of IL-&nHL-1"FMd IFN-¢ tntoataied adh cancentration of
concentration of 500 pg/nL was added, and the content of the tube was
m xed by i 0@ pgihdnwanadied) andubatanemiof BieGubowad mbvadrby ivesienin @r, t he
remai ni ng concentration of each of IL- 20 8, IL-17 and | FN-7 was
measur ed byndsbétBAat 3AG fohkehads oMheicaftery thi rersaioinglcon&nthatiod #f gl of BN- 7
were cal cul ated according to the above Equations 5 to 7. The results
are dhown iSnIFaDhmd BN-y 3vhs peaFiged pTEBISA,3hd SBanglserpfino matioswé FL-8alBr1T)
Ratio of IL-8

and IFN-y were calculated according to the above Equations 5 to 7. The results are

shown in Table 3.
[0073]
(Comparative Example 7)

20 The non-woven fabric C was cut out into two disks each having a diameter of
8 mm, and placed in a polypropylene container. To this container, 0.8 mL of FBS
prepared such that each of IL-8, IL-17 and IFN-y is contained at a concentration of
500 pg/mL was added, and the content of the tube was mixed by inverston in an
incubator at 37°C for 1 hour. Thereafter, the remaining concentration of each of IL-

25 8, IL-17 and IFN-y was measured by ELISA, and thé adsorption ratios of JL-8, IL-17
and IFN-y were calculated according to the above Equations 5 to 7.  The results are

shown in Table 3.



adsorption (% Ratio of IL-17 adsorption (% Ratio of IFNy
adsorption (% Exanple 7 Non-woven fabﬁ'c D 97.7 92.5 44.4 Exanple 8
Non-woven fabric E 98.0 90.2 35.3 Exanple 9 Non-woven fabric F 96.9
95.8 82.1 Exanpl e 10 Non-woven

[0074]
(Comparative Example 8)
The non-woven fabric G was cut out into two disks each having a diameter of
8 mm, and placed in a polypropylene container. To this container, 0.8 mL of FBS
5 prepared such that each of IL-8 is contained at a concentration of 500 pg/mL was
added, and the content of the tube was mixed by inversion in an incubator at 37°C for
1 hour. Thereafter, the remaining concentration of IL-8 was measured by ELISA,
and the adsorption ratio of IL-8 was calculated according to the above Equation 5.
The results are shown in Table 3.
10 [0075]
(Comparative Example 9)
The non-woven fabric I was cut out into two disks each having a diameter of
8 mm, and placed in a polypropylene container. To this container, 0.8 mL of FBS
prepared such that each of IL-8, IL-17 and IFN-y is contained at a concentration of
15 500 pg/mL was added, and the content of the tube was mixed by inversion in an
incubator at 37°C for 1 hour. Thereafter, the remaining concentration of each of IL-
8, IL-17 and IFN-y was measured by ELISA, and the adsorption ratios of IL-8, IL-17
and IFN-y were calculated according to the above Equations 5 to 7. The results are
shown in Table 3.
20 [0076]
(Comparative Example 10)
The non-woven fabric J was cut out into two disks each having a diameter of
8 mm, and placed in a polypropylene container. To this container, 0.8 mL of FBS
prepared such that each of IL-8, IL-17 and IFN-y is contained at a concentration of
25 500 pg/mL was added, and the content of the tube was mixed by inversion in an
incubator at 37°C for 1 hour. Thereafter, the remaining concentration of each of IL-

8, IL-17 and IFN-y was measured by ELISA, and the adsorption ratios of IL-8, IL-17



fabric Il 83.2 80.5 65.3 Exanple 11 Non-woven fabric L 95.2 90.3 54.5
Exanpl e 12 Non-woven fabric M 97.5 90.4,38.4 Conparative Exanple 7
Non-woven fabric C 97.5 88.8 79.2 Conparative Exanple 8
and IFN-y were calculated according to the above Equations 5 to 7. The results are
shown in Table 3.
[0077]
(Comparative Example 11)
5 The non-woven fabric K was cut out into two disks each having a diameter of
8 mm, and placed in a polypropylene container. To this container, 0.8 mL of FBS
prepared such that each of IL-8, IL-17 and IFN-y is contained at a concentration of
500 pg/mL was added, and the content of the tube was mixed by inversion in an
incubator at 37°C for 1 hour. Thereafter, the remaining concentration of each of IL-
10 8, IL-17 and IFN-y was measured by ELISA, and the adsorption ratios of IL-8, IL-17
and IFN-y were calculated according to the above Equations 5 to 7. The results are
shown in Table 3.
[0078]
(Comparative Example 12)
15 The non-woven fabric N was cut out into two disks each having a diameter of
8 mm, and placed in a polypropylene container. To this container, 0.8 mL of FBS
prepared such that each of IL-8, IL-17 and IFN-y is contained at a concentration of
500 pg/mL was added, and the content of the tube was mixed by inversion in an
incubator at 37°C for 1 hour. Thereafter, the remaining concentration of each of IL-
20 8, IL-17 and IFN-y was measured by ELISA, and the adsorption ratios of IL-8, IL-17
and IFN-y were calculated according to the above Equations 5 to 7.  The results are

shown in Table 3.



Non-woven fabric G 0.0 -

Conpar ati ve Exanpl e 9 Non-woven fabri

c |
4.4 0.0 14.0 Conparative Exanple 10 Noprwoven fabric J 0.0 0.0 0.0

Conpar ative Exanple 11 Non-woven fabritc K 98.2 75.4 80.1

10

[0079]
[Table 3]
Sample (non-woven fabric) Ratio of IL-8 | Ratio of IL-17 | Ratio of IFN-y
P adsorption (%) | adsorption (%) | adsorption (%)
Non-woven
Example 7 fabric D 97.7 92.5 44.4
Non-woven
Example 8 Sbric E 98.0 90.2 353
Non-woven
Example 9 fibric F 96.9 95.8 82.1
Non-woven
Example 10 abric H 83.2 80.5 65.3
Non-woven
Example 11 fabric L 95.2 90.3 54.5
Non-woven
Example 12 fabric M 97.5 90.0 38.4
Comparative | Non-woven
Example 7 fabric C 715 88.8 792
Comparative | Non-woven 0.0 ) i
Example 8§ fabric G )
Comparative | Non-woven
Example 9 fabric [ 44 00 14.0
Comparative | Non-woven
Example 10 fabric J 0.0 0.0 0.0
Comparative | Non-woven
Example 11 fabric K 78.2 754 80.1
Comparative | Non-woven
Example 12 fabric N 21 0.0 73
[0080]

Based on the results in Table 3, it was found that the carriers for blood

component adsorption of the present invention wherein a functional group having an

acidic functional group is introduced to the surface of the water-insoluble carrier

show higher adsorption ratios of IL-8, IL-17 and IFN-y compared to the carriers

wherein the functional group on the surface of the water-insoluble carrier does not

have an acidic functional group.

INDUSTRIAL APPLICABILITY

[0081]

The present invention can be used as a column for adsorption of blood




Conpar ati ve Exanple 12 Non-woven fabric N 2.1 0.0 7.5 [0080] Based
on the results in Table 3, it was founghthat the carriers for bl ood
5conponent adsorption of the present invention wherein a functional
group having an acidic functional group is introduced to the surface
of the water-insoluble carrier show higher adsorption ratios of IL-8,
IL-17 and kENpynea@pahetlciiofiidicabédié.er s wherein the functional group
on the surface of the water-insoluble carrier does not have an acidic
functional group. 101 NDUSTRI AL APPLI CABI LI TY [ 0081] The present

i nvention can be used as a colum for adsorption of blood conponents
inthe field of nedical care. 33 CLAIMS 1.A carrier for blood
conponent adsorption conprising a water-insoluble carrier conposed of
a fiber or particle, said water-insoluble carrier having a surface
5to0 which a functional group(s) is/are introduced, said functional
group(s) containing an acidic functional group selected fromthe
group consisting of the sulfate group, sulfite group and sul fonate
group; and containing an am no group,



said fiber having a fiber dianeter of, or said particle having a
particle dianeter of, 0.5 to 20 pm 10¢;3 The carrier for blood
conponent adsorption according to claiml1l, wherein said

wat er-i nsol ubl e carrier has a porosity of 85 to 98% 3. The carrier
for bl ood conponent adsorption according to claiml or 2, wherein
said water-insoluble carrier has an @nrmg of negative charge of
1.5>< 10-5to 1.5 X 103 eq/g. 154.The carrier for bl ood conponent
adsorption according to any one of claims 1 to 3, wherein said

wat er-insoluble carrier is a fiber having a fiber dianeter of 4 to 10

pm 5. The garri @rcan@r 16} B106d 6QPSHRANIdsBA%oh RbInPsiAE & WakrNFsdlgbl@ny one
of clains 1 to 4, wherein said acidic functronal group and

sai d am no caiiiekBorApdel bNk Bet RPREIRRS sA8WW aferaRsoRhtiy barfiBPhdving Hsurflbs
carrier for blood conmponent adsorption according to C|alﬁl§i wherein

said al kyl 1£QRich al findidnal Mﬁpfﬁ@ﬁafb RavdRed natd ﬁﬁét%dah?r@uﬁ(s?@dl@ﬁﬂing
atons. 7. A columm for blood conponent adsorption filled wth the

(i a{ g i gr f obn BtiaRFuARQITREANEBEp SISHPldRMMASEAP dbiiesting oB e safRte@foup al s
sulfite group and sulfonate group; and containing an amino group,
said fiber having a fiber diameter of, or said particle having a particle
diameter of, 0.5 to 20 um.

10 2. The carrier for blood component adsorption according to claim 1, wherein
said water-insoluble carrier has a porosity of 85 to 98%.

3. The carrier for blood component adsorption according to claim 1 or 2,
wherein said water-insoluble carrier has an amount of negative charge of 1.5X 107 to
1.5 X107 eq/g.

15 4. The carrier for blood component adsorption according to any one of claims 1
to 3, wherein said water-insoluble carrier is a fiber having a fiber diameter of 4 to 10
pm.

5. The carrier for blood component adsorption according to any one of ¢laims 1
to 4, wherein said acidic functional group and said amino group are linked together

20 via an alkyl chain.

6. The carrier for blood component adsorption according to claim 5, wherein
said alkyl chain is an alkyl chain having not more than 3 carbon atoms.

7. A column for blood component adsorption filled with the carrier for blood

component adsorption according to any one of claims 1 to 6.



