DESCRIPTION CARRIER FOR BLOOD COMPONENT ADSORPTION AND BLOOD COMPONENT
ADSORPTION COLUMN TECHNICAL FIELD 100011 The present invention relates to a carrier
for blood component adsorption and a column for blobd component adsorption. BACKGROUND ART
10[0002] Inflammatory cytokin s are deeply involved in causes of inflammatory diseases such as
systemic lupus erythematosus, rheumatoid arthritis, multiple sclerosis, ulcerative colitis and Crohn's
disease, and it has been considered that thes%'ngkam@;lﬁtgw diseases can be treated by inactivating
inflammatory cytokines with biologicals such as 16w molecular drugs and antibodies.-ever, it is

becomin clear that gagh ifnflammalaty GyieKineeesviol act planr enihe sitephinflagpmation, but a

plurality of types of inflammatory cytokines synergistically act to cause development and progression
of inflammatory diseases. TherefergngcentinteresshasHforusedont theeffectiveness of
leukocytapheresis, in which activated leukocytes 20as the source of inflammatory cytokines are
removed from the blood. 100031 Know-n examples of the method for removing activated
leukocytes from the blood include a method wherein a column for removal of leukocytes, which column
uses a fiber or'fdad™s-a medilid, is employed to carry out extracorporeal circulation 250f blood of the
patient with a ﬁ%@? matory disease in order to selectively remove activated leukocytes by adsorption.
In terms ofmedium for sele adsorbing granulocytes, there is a report wherein a bead having a certain

level of irregularity inyifs SHIlg e:ﬁ%éfﬁ?&‘?élﬁé&‘EQL“%E:P‘&%P%RBS%%E%&@%sé)‘?}ﬁ%%r&f the

medium that adsorbs activated leukocytes and cytokines at the same time, there are reports wherein a
nonwoven fabi¢ Qugad wiase sitace ks medifigghwith amino groups is used as a medium (Patent

Documents 2 and 3). PRIOR ART DOCUMENTS !Patent Documents!
BACKGROUND ART
10 [0002]

Inflammatory cytokines are deeply involved in causes of inflammatory
diseases such as systemic lupus erythematosus, rheumatoid arthritis, multiple
sclerosis, ulcerative colifis and Crohn's disease, and 1t has been considered that these
imflammatory diseases can be treated by inactivating inflammatory cviokines with

15 biologicals such as low molecular drugs and antibodies. However, it is becoming
clear that each inflammatory cvtokine does not act alone on the site of inflammation,
but a plurality of types of inflammatory cvtokines synergistically act to cause
development and progression of inflammatory diseases. Therefore, recent interest
has focused on the effectiveness of leukocytapheresis, in which activated leukocytes

20 as the source of inflammatory cytokines are removed from the blood.

10003]

Known examples of the method for removing activated leukocvtes from the
blood mclude a method wherein a column for removal of leukocytes, which column
uses a fiber or bead as a medium, 1s employed to carry out extracorporeal circulation

25 of blood of the patient with an inflammatory disease in order to selectively remove
activated leukocyies by adsorption.  In terms of the medium for selectively

adsorbing granulocytes, there is a report wherein a bead having a certain level of



[00041 1Patent Documem | 1 JP 250E500 B 1Patent Document 21 JP 2006-312804 A 101Patent
Document 311P 7-080062 A SUMMARY OF THE INVENTION PROBLEMS TO BE SOLVED BY THE
INVENTION [00051 However, known adsorption carriers used for selective adsorption of activated |
5leukocytes cannot be said to have a sufficient adsorption capacity at present. and, therefore. in order
to increase the therapeutic effect of leukocytapheresis in an inflammatory disease patient, it is thought

that the adsorption ca egcnlj% needs to he mproved es| ﬁﬁ)@% :{zof} E%Qn%gicytggn%pd mono yf_tes among

C
(M) YOIIE PSS SUTTACE i1 HUsed as a me ) s 11} LEITELS
leukocytes. 1000612 fn view of his, the present invention aims to providea carrier for blood

component ada&rmmm%gﬂﬂ@&%g&%ﬁ&w&im%@%@%a@;%slam#{agl removalaf.granylocytes and

monocytes, and, at the same time, enables adsorption removal of inflammatory cytokincs. MEANS

FOR. SOLVING<THR PROBLEMS:2:5100074Hnareer 10 salve theraboverdeseribed:prablem, the
present inventors efficient adsorption removal of granulocytes and monocytes as well as inflammatory
cytokines, thergloycompleting theqgresefitinventionnl0008knd 3jThat is, the present invention
provides the carrier for blood component adsorption and the column for blood component adsorption
described in tHéR(Ii)}{té\{@B beisw. MENAarrier for blood component adsorption comprising a
water-insolubl )Qa[rielﬁ)hgving a surface to which a functional group(s) containing a silyl group and an
amino group i&/at& ThtrSUESE B(2) The carrier fOr blood component adsorption according to the
above-describﬁ%g)w, wherein the water-insoluble carrier has a proton adsorption capacity of 1.5x 10-5
to 3.0Y10-3 eq/g.

[Patent Document 1P 2501500 B
[Patent Document 2] JP 2006-312804 A
10 [Patent Document 3] JP 7-080062 A
SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[006G3]
However, known adsorption carriers used for selective adsorption of activated
15 feukocytes cannot be said to have a sufficient adsorption capacity at present, and.,
therefore, in order to increase the therapeutic eftect of leukocytapheresis in an
inflammatory disease patient. it is thought that the adsorption capacity needs to be
improved especially {or granulocytes and monocytes among leukocytes.
00061
20 In view of this, the present invention aims to provide a carrier for blood
component adsorption that enables selective and efficient adsorption removal of
granulocytes and monocytes. and. at the same time, enables adsorption removal of
inflammatory cvtokines.
MEANS FOR SOLVING THE PROBLEMS
25 (0007]
in order to selve the above-described problem, the present inventors

intensively studied to discover a carrier for blood compenent adsorption that enables



(3) The carrier for blood component adsorption according to the above-described (1) or (2), wherein
the silicon atom of the silyl group and the nitrogen atom of the i aamino group arc linked together by an
alkyl chain. (4) The carrier for blood component ads@rption according to the above-described (3),
wherein the alkyl chain is an alkyl chain having not more than 6 carbon atoms.  (5) The carrier for
blood component adsorption according to any one of the above-described (1) to (4), wherein the silyl
group has an altlg/ .group ar qmr alkoxy 128 rou The arrier for blood ﬁodrg%%?ent agsorptlon

6
according to the above-des nb’%élL fg )0 her‘%’g‘rif'tl}%}‘“\}g 1Ky ‘mro{ﬁmné}% tr&ﬁt’efhyi’ group or eth 8F§)up (7)

The carrier for&l&g%g@r{]}gp&ggnuggggmgg@@gpqrqmg]ggrmgnabove -described (5) or (6) wherein the
alkoxy group is‘a methoxy group or ethoxy group. (8) The carrier for blood component adsorption
according to apyoRe of the above-described (1) to (7), wherein the water-insoluble carrier is
composed of a fiber or particle. 4 (9) The carrier for blood component adsorption according to the
above-described (8). Whereimtherfilver has:aifiberdiametér ofiroethe partidlechas agparticle diameter
0,5to 20 um. (10) A column for blood component adsorption filled with the carrier for blood
component adgéwﬁ&wraééért&mw@fam}%ﬁé%ﬁth@%mid@é@rméw @oresi poy. BREEETORTFIE
INVENTION [QO With the carrier for blood component adsorption of the present invention_
granulocytes a Wﬁonocytes can be efficiently removed by adsorption from blood of 1 Oa patient with

an mflammato dlse%SL fior ﬁjy&ﬂ@immag LG §sorp§§)mf?§%%i 9\(99[693/1% $Quption at the same

time. Further column blood component a & carrier for blood component
adsorption of the pregsenhinventian.can.pe-Hses for ieukoryiapherssisnAnd Ganeducs.a preferred
therapeutic effect in treatment of a severe inflammatory disease. OREST MON', FOR CARRYING
015-1 THE INVRMHIQM:E0921introdlibel carrier for blood component adsorption of the present
invention is characterized in ;ha( it comprises a water-insoluble carrier having a surface to which a
functional groupls) coitairing a!sityllgrd yprandrant arineigro dgdsrdrecittroduded c 20100 ed The
“carrier for blood component adsorption” means a material with which a blood component(s) can be
removed from Blbot6 &dE6rpibin: 1001 2 $HE BIg8tTHNESHEHP TkamS RESHBoMett Konstituting
blood, and examg)l@s 3
fo 5.07107 eq/g.
(33 ‘The carrier for blood component adsorption according to the above-described
(1Y or (2), wherein the silicon atom of the silyl group and the nitrogen atom of the

amino group are linked together by an alkyl chain.

L

(h The carrier for blood component adsorption according to the above-described
{3}, wherein the alkyvi chain 1s an alkyl chain having not more than 6 carbon atoms.
(5} The carrter for blood component adsorption according to any one of the

above-described (1) to (4), wheremn the silvl group has an alkyl group and/or altkoxy

B
fo]

group.
(6) The carrier for blood component adsarption according to the above-described
(5}, wheremn the alkvi group is a methyl group or ethyl group,

(7} The carrier for blood component adsorption according to the above-described
(51 or (6), wherein the alkoxy group is a methoxy group or ethoxy group.

25 (&) The carrier for blood component adsorption according to any one of the
above-described (1) to (7), wherein the water-insoluble carrier 1s composed of a fiber

or particle.



of the blood component includes blood cell components such as erythrocytes, leukocytes and
platelets; and humoral factors such as inflammatory cvtokines. For the purpose of treatment of an
inflammatory disease, leukocytes and inflammatory ¢ytokines are preferably removed by adsorption. [
00131 The inflammatory cytokine means a protein which is secreted from a cell and transmits
information to a specific cell. Examples of the inflammatory cytokine include interleukins, tumor

necrosis factorzj';\, trar,m‘or_mingrg_ro h factor beta, in&erferon-?, angiogeni%gr%wtyh f?ctor% d
. é . O CAETICE 1O 1 }65&, wzﬁzﬁtmet i alc SU&PMGH ACCOTUIn I(kt & a.HMeﬁ S5CTI0E]
immunosuppressive acidic protein. e interleukin'means a ‘evtokine which'is’secreted from a

leukocyte and fInclions; fo, comtroling i J?HIM@&&%%?‘%KP{EM&M@TB!?% ghihe dnjerleykingpclude 1

Ointerleukin- |. interleukin-6 (hereinafter referred to as IL-6), interleukin-g (hereinafter referred to as
11,-8), interleukin:dQ@nehinterleukin-17. [00151 The adsorption means a state where a blood
component(s) is/are attached to the carrier for blood component adsorption, and detachment of the
blood 1_5compahent(sydoes:riot easilycoccurn Q0L lption EXadnplés ibf theriwdterkinsoluble carrier”
include poly-olefins such as polyethylene and polypropylene; polyesters such as polyethylene
terephthalate &A8pONBUNIEHE IETeRtAdiateoffuoriiEed Pelymarsdssentad Teflon {tegistered
20trademark); po%sullone-,h‘ageq&%l m‘?r such as poly(p-phenylene ether sulfone); polyetherimides;
tore poly

polyimides; polydridés? poly A

nylene sulfides; polystyrenes; and acrylic polymers; and
materials prepﬁ{&g) y blending or alloying of these macromolecular compounds. For easy introduction
of a functional group to the surface of the water-insoluble carrier, polystyrenes are preferred, and, in

view of 2 Sheat resistangeor retentian efihe &H@B&E&Qm%&ﬁﬁ%mgh@@W@é@?%@&%i@%@
polypropylene-polyethylene copolymers are preferred. [00171 6

granulocytes and monocytes can he efficiently removed by adsorption from blood of
10 a patient with an inflammatory disease. and inflammatory ¢ytokines can also be
removed by adsorption at the same time.  Further, a column for blood component
adsorption {ilied with the carrier for blood component adsorption of the present
imvention can be used for leukocytapheresis, and can produce a preferred therapeutic
effect n treatment of a severe inflammatory disease.
BEST MODLE FOR CARRYING OUT THE INVENTION
{0010]
The carrier for blood component adsorption of the present invention is
characterized in that it comprises a water-insoluble carrier having a surface to which
a functional group(s) containing a silvl group and an amino group is/are introduced.
20 [O01T]
‘The “carrier for blood component adsorption” means a material with which a
blood component(s) can be removed {rom blood by adsorption.
[0012]
The blood component means a component constituting blood. and examples
25 of the blood component includes blood cell components such as ervthrocytes,
leukocytes and platelets; and humoral factors such as inflammatory eyviokines.  For

the purpose of treatment of an inflammatory disease, leukocyies and inflammatory



The "functional group containing a silyl group and an amino group” means a functional group
containing at least one each of sil.yl group and amino group in the chemical structure of the functional
group. [0018f The "silyl group” means a functional gréup having the following chemical structure.
1Chemical Formula 11 R3  wherein the chemical structure of each of RIl, R2 and W1 is not limited,
and each of RH, R2 and R3 is preferably an alkyl group or alkoxy group, more preferably methyl, ethyl,
10methoxy or ettlg)%x . Exam S, l‘the siI%/1 rou{g wherein all of Pi. R2 and R.3 are the same alkyl

les

group include frime ;ﬂéﬁgl%n trle't“hrﬁ%ilﬁ/?ﬁ%l‘fh% &80 the silyl group wherein all of RH R™ and W are
the same alko?%glg up include trimethoxysilyl and triethoxysilyl. Examples of the silyl group wherein
Ri. R2 and R3 are a plurality of types of alkyl group(s) and/or alkoxy group(s) include

methyldimethoxysilylrh510048%:0r, ThE: B grawp maycantain.ane oL mere silaxanegihonds.
However, in cases where siloxane bonds continue too much, free movement of the functional group is
suppressed, sodhat themumbenof:cangruduscsiloxane:bphdsoistprefetably notsmerektihan 5. [00201 In
cases where the silyl group described above is a silyl group wherein all of K2 and le are substituted
by an alkyl grobp(&icanéoe dfksxyigrouptsio the siiabe GhearpoR A msiang ©Xy§&h atorns
constituting the alkfyl group(s). and/or alkoxy group(s) is preferably not. more than 5 since, in this case,
the silyl group' BRI - 7 EE8H T SFAR VT WIS L SHBBRRHEP 663 it 2<19% RS ino group- tneans
a functional gw{laving the following structure. /Chemical Formula 21 R4 5 R5 wherein the chemical
structure of edach of R4 and R5 is not limited, and examples of each of R4 and R5 include alkyl groups.

100221 The structurerjp which hath-R4.and RS are hydragen.is galled,a arimaky e and
functions for controiling the imimune system, and examiples of the interleukin include
10 interleukin-1, nterleukin-6 (hereinafter referred (o as 1L-6), interfeukin-8 (heremafier
referred to as 1L-8), interfeukin- 160 and interfeckin-17.
[0015]

The adsorption means a state where a blood component(s) is/are attached to

the carrier for blood component adsorption. and detachment of the blood
component{s) does not easily occur.
(G071 6]

Fxamples of the “water-insoluble carrier” inchude polyolefins such as
polvethylene and polypropyiene; polyesters such as polyethviene terephthalate and
polvbutylene terephthalate: fluorinated polymers such as Teflon (registered

20 trademark); polysulfone-based polvimers such as polv(p-phenviene ether sulfone);
polyetherimides; polyimides: polyamides; polvethers; polyphenviene sulfides;
polystyrenes; and acrylic polymers; and materials prepared by blending or alloying of
these macromolecular compounds.  For easy introduction ol a functional group to
the surface of the water-insoluble carrier. polystyrenes are preferred, and. in view of

25 heat resistance or retention of the shape upon processing. polypropylene and
polypropyiene-polyethylene copolymers are preferred.

[0017]



10amino group; a structure in which one of 124 and It' is a chemical structure other than hydrogen is
called a secondary amino group; and a structure in which each of R1 and R5 is substituted by a
chemical structure other than hydrogen is called a tetiary amino group. 100231 The "amino
group” herein include functional groups having the structure shown below, that is, quaternary
ammonium groups. 'Chemical Formula 31 R6 + NR 7R B  wherein each of R6, R7 and le
represents a chemical structure, other than fiydrogen. 2. yand. ihe chemical strucuure s not imited.
Examples of each of R6, R7 and R include alkyl groups. 100741 i cA888Whers the finctional group
has a primary gming,grouR.whishis:highly.reastive, thereis apingraasedsisk Qf grossginking of this
amino group to another chemical structure contained in the carrier for blood component adsorption,
and, moreoverythe:living:hody maydeaverstinuated by the amino group. Therefore, the amino group
is preferably a secondary or tertiary amino group, or a quaternary ammonium group. [00251 In the
chemical strudtureSof the functional group, the chemical structure between the silyl group and the
amino group, that is, the chemical structure linking the silicon atom of the silyl group to the nitrogen
atom of’the amiifo §ralE (Eremamtarrefeted b U R EEPBE Sy i9 Preteras iy coritittitsd By a hydrogen
atom(s), carban, a}om\({ ) 0Xygen atom(s) and/or sulfur atom(s). In cases where the spacer is too large,
the density of?tﬁgtﬂi}'l‘yo‘ﬂﬂ;/}%‘?o , so that the number of atoms constituting the spacer is preferably
not more than 200. The spacer is more preferably an alkyl chain, still more preferably an alkyl chain
having not more than 6 carbon atoms. [0026j Examples of the reactive functional group that
mediates linking between the water-insoluble carrier and the above-described functional group when
the 2 0"finictional.g taining a silyl group and an amino group" is to he introduced to the surface
of the water-insolubje carrier include active halogen groups such as the halornethyl group, haloacetyl
group, haloacetamié@methyl group and halogenated alkyl group; epoxide group; carboxyl group;
isocyanate group; thioisocyanate group; and acid anhydride group. Active halogen groups are

preferred, and the 2 Shaloacetamidomethyl group is more preferred, since these have appropriate
degrees wherein the chemical structure of each of B, R™ and R7 is not limited, and each of R,

R? and R is preferably an alkyl group or alkoxy group, more preferably methyl, ethyl,
10 methoxy or ethoxy.  Examples of the silyl group wherein all of R, R” and R? are the
same alkyl group include tnimethylsilyl and triethylsilvl Examples of the silyl
group wherein all of R, R’ and R' are the same atkoxy group mclude trimethoxysilyl
and triethoxysilyl.  Examples of the silyi group wherein R', R* and R’ are a plurality
of types of alkyl group(s} and/or alkoxy group(s) include methyldimethoxysilyl.
15 (00197
The silyl group may contain one or more stloxane bonds.  However, in cases
where stloxane bonds continue too much. free movement of the functional group 1s
suppressed. so that the number of continuous siloxane bonds is preferably not more
than 5.
20 10020]
in cases where the silyl group described above 1s a silyl group wherein all of
R, R and R are substituted by an alkyl group(s) and/or alkoxy group(s), the number
of carbon atoms and oxygen atoms constituting the alky! group(s) and/or alkoxy

group(s} is preferably not more than 5 since, in this case, the silyl group can more



of reactivity. [0021] 9 The above-described functional group wherein a silyl group is terminally
positioned and the spacer is an alkyl chain can he obtained by, for example, reacting silylalkylamine,
which is commercially easily available, with a haloac&amidomethyl group. For example, the
above-described functional group wherein the spacer is an alkyl chain having 3 carbon atoms can he
obtained by reacting 3- aminopropyltrimethoxysitane or 3-aminopropyltriethoxysilane with a
haloacetamid%[iq;%t‘h}ll E%E%prflﬂcl)% 08@%'[@% fgjr}r{pngf the "water-insoluble carrier" is preferably a "fiber or
particle” in 10View ot enhancing the efficiency of removal of leukocytes by adsorption. In cases where
the water-insojyhlg carrier is a fiber, the cross-section of the fiber may have a shape other than a true
circle, and the fiber may be a hollow fiber. The "fiber diameter of the fiber" and "particle diameter of the
particle” of the “fiber orpasticle; are.preferably 0,540,206 ym.mere; preferably 4ite, 10.umiin view of
more stable 15exertion of the phagocytic activity of leukocytes. The lower limit is preferably 0.5 um,
more preferably deoraThewppe? limit is preferably 20 pm, more preferably 10 um. Either preferred
lower limit may he combined with either preferred upper limit. The phagocytic activity of leukocytes
herein means the pfoperty of granulocytes and monocytes to capture and eat microorganisms,
bacteria and the lik whichshave 20invaded into the body of human or the like. 100291 The “fiber
diameter of the-fibel-me&ns the mean of values obtained by randomly collecting 10 samples of small

pieces of the fiber andtaking %PJ‘;5%9(&%%?@&%1%?33%9!?{@?%& B cﬁl%{?@%ﬁé’ t.éE"&[‘OSCOpe ata

magnification of 2000,x ? 5followed by measuring ameter of the fiber at 10 ions per

photograph (Ileggqgar{ibgﬁilmtq@l&@imﬂ@gyg;@@p‘@articIe diameter of the particle” means the mean of
values obtained by randomly collecting 10 samples of small pieces of the particle | and taking a

photograph of{éa¢hjsample using a scanning electron microscope at a magnification of 2000x.
followed by measuring the diameter of the particle at IC) locations per photograph ( 100 locations in
total), 10030 In cHeswhere thetibér didnfeteréRine dibedredasts il d @ prmardiller having a
larger diameter may he mixed in view of securing the strength of the carrier for blood component
adsorption, arfti'the SEtRiRMBtEHET SutH 8tk Wabing'a farget diamisidisisheterabry (oo 50 p.m.
100311

hydrogen is called a secondary amino group; and a structure in which each of R” and
R” is substituted bv a chemical structure other than hvdrogen s called a tertiary
aming group,

10023}

15 The “amino group™ herein include functional groups having the structure
shown below, that is, quaternary ammonium groups.

[ Chemical Formula 3§

wherein each of R, R and R® represents a chemical structure other than hydrogen,
20 and the chemical structure is not limited.  Examples of cach of R®, R” and R*
mmclude alkyl groups.

[0024]

In cases where the functional group has an amino group at its terminus, that is,



10Examples of the shape of the water-insoluble carrier composed of a fiber include a woven fabric,
non-woven fabric, cotton cloth and hollow fiber. In cases where the shape is a non-woven fabric, a
scaffold fiber such as polypropylene is also preferably included for maintaining the shape. 100321

In cases where the carrier for blood component adsorption of the present invention is composed of a
fiber, removal of the blood component may be based on the principle of filtration. However, in
consideration %fg ggp}grgg%gghqfttge‘ pressure Io?,smo!ue to clo ‘%ln% grranulqﬁygﬁs %ngﬁ monocytes are
preferably removea‘“by aasorp ion U ﬁlleiingfxi‘h"gfr }'blﬁéigfggf}t‘f? activi y%ﬁﬁpth% irteraction-with the
"functional 20group.coptalping A Sllylaroup.angd anaming,araur;;and inflammatory gyiokines are
preferably removed by adsorption utilizing the interaction with the "functional group containing a silyi
group and an amine.-growpi sl viewofdhis, dn-cases where the:carrier-farbloeg compenent adsorption
of the present invention is used by tilling a container such as a column with the carrier, the porosity
may be increased:®@n:thec2 5othéohand;since;dnicasgésaiere:therporasityis todiargesithe shape of
the adsorption carrier can be hardly maintained, the porosity of the water-insoluble carrier is preferably
85 to 98%, Mo preferaBRIDOstEr9BYsb THeskswRdinit SPthe VAIDE (s sreTeraBlg 8598atiore preferably
90%. The upper limit of the value is preferably 98%, more preferably 95%. Either preferred lower limit
may he combified Wit EitHerbreferred upper limit. 10013 5The "porosity” is the ratio of the volume of
the void in the[%rjiﬁr for blood component adsorption, and means the percentage value calculated by
dividing the volume of the void in the carrier for blood component adsorption by the apparent volume
of the carrier for bloog,camppaani adseintions Morespeeificallyy aicrossssestiaral photograph of the
carrier for blood component adsorption is taken using a scanning electron microscope at a
magnification 6£20&x, #hndjibbged partheresulbofdmageatanalysis ofidhedphotograrhithewporosity is
calculated according to the Equation 1 below. Porosity (%) ,;(b-a) / h:100 ... Equation | a: Area of the
part oddupied By theowatsninsoliible bagiern SbtTotitareadfthel drossmsectivnuef the carrier for blood
component adsorption [00341 The silyl group contained in the "functional group containing a silyl
group and an APRIRBYIOUE 78" &S 4t AATSRASRTIBURETATERIY tOrsEist BYatBuTpte 6f PBgranulocytes
and monocytes. On the o?her hand, it is onsi%«;\red %hat the gsase ce of silyi roy} S at hiq[g density

carbon atomd{s i oxyvos atomis) and/or suliur ato TFAeases WIeTe the spacs
suppresses free moveme it of theTuReHo Qifigroup,. eading to’insUtficient nteraction with

and monocyteﬁmol%ggc;[hc density of the silvl group is low. so that the number of atoms

granulocytes

constituting the spacer is preferably not more than 200, The spacer s more

preferably an alkyl chain, still more preferably an alkyi chain having not more than 6
carbon atoms.
[G026]

Examples of the reactive functional group that mediates linking between the

water-insoluble carrier and the above-described functional group when the

20 “functional group containing a silyl group and an amino group” is to be introduced to
the surface of the water-insoluble carrier include active halogen groups such as the
halomethy! group, haloacety! group, haloacetamidomethyi group and halogenated
alkyl group; epoxide group; carboxyl group; isocvanate group: thioisocvanate group;
and acid anhvdride group.  Active halogen groups are preferred, and the

25 haloacetamidomethy! group is more preferred, since these have appropriate degrees
of reactivity.

[0027]



The amino group contained in the "functional group containing a silyl group 25 and an amino aroup” is
also assumed to contribute largely to selective adsorption of granulocytes and monocytes. On the
other hand, it is assumed that the presence of aminaigroups at high density causes competitive
adsorption with proteins having negative charges, leading to decreased adsorption rates of
granulocytes and monocytes. The density of amino groups can be represented by the proton
adsorption capacity, zmg égg rgzon %qt %{ptipn C pacitgl &)I?EQS r«ic%r%rggrz f_yorgglood companent adsorption

Rratorn X TR
of the present invention’is pr%%era%ﬁ}'i. FCRCRR ?II(}G-Jeq g, more pre%‘eraBIif’ 8H6-#10 2.0z10-34g.

The lower limit,of the, valye, i?h@E%fﬂ&t?b’u&a%}péﬁﬁﬂ{%am?;f%%%%@ﬁ%/ :0.x10:4eq/9, Tig upper limit
of the value is preferably 3.0><10-3eq/g, more preferably 2.0/10-3eq/g. Either preferred lower limit

may be combiged with-gither preferred.upperlimit.Anadserption capacity ofJev/a:hergimmeans that 1
g of an adsorption carrier can adsorb 1 mot of protons. 10[0036j The silyl group contained in the
"functional graupwgontaiming a®/t. groupanddancamindugouptisassunieddo dantribute:also to
adsorption of inflammatory cytokines to some extent. Although detailed mechanisms are unknown, it is
assumed that 2&iEelipfiinriztory Ehokines arepreteis siaboter tesdveral 10 kDa and contain
many kinds of hydrophobic.amino acids, inflammatory cytokines interact wjth, Hr example,
hydrophobic i1 GRETHE SHER B Tty Riy1 o887 PY TSR EsitamEr Stiape of the blood
component aq%ﬁ(r ggggg?&%ﬁmn&}%ath%gresent invention tilled with the carrier for blood component

adsorption is not limited as long as It has an inlet and an outlet for blood, and examples of the

container inclqggmlygonal prism-shaped containers such as cylindrical, triangular prism-shaped,
guadrangular prism-shaped, hexagonal prism-shaped and octagonal prism-shaped containers. The
container is preferablyha cantainegiewhichrcandetiledwith theessriel for blibedcompenentadsorption
in a laminated form, a container which can he tilled with the carrier for blood component adsorption
wound into a cylindeicatishape; drealdontaneriwierein bldodkflowssflromdtiemiroumfereass of a cylinder
into the inside thereof, followed b?/ flowing to the outside of the container. 1.3 EXAMPLES [003 81
The column fo¥ BiSod e staisergit dEsiHtish SrtHErd e RaRvEHILR Rill HolW B deskised in more

detail by way of expermental examples: I EXAMBIES, 2L ERISEEAEE S Byl 10039

diameter of the fiber” and “particle diameter of the particle™ of the “fiber or particle”
are preferably 0.5 to 20 pm, more preferably 4 to 10 um, in view of more stable

15 exertion of the phagocytic activity of leukocytes.  The lower limit is preferably 0.5
um, more preferably 4 pm.  The upper limit is preferably 20 um. more preferably 10
pm.  Either preferred lower limit may be combined with either preferred upper limit.
The phagocytic activity of leukocytes herein means the property of granulocytes and
monocyies to capture and eat microorganisms, bacteria and the tike which have

20 invaded into the body of human or the like.
{00249

The ~fiber diameter of the fiber 7 means the mean of values obtained by

randomily collecting 10 samples of small pieces of the fiber and taking a photograph
of each sample using a scanning electron microscope at a magnification of 2000,

25 followed by measuring the diameter of the fiber at 10 locations per photograph (100
focations in total).  Similarly, the “particle diameter of the particle™ means the mean

of values obtained by randomly collecting 10 samples of small pieces of the particle



A sea-island composite fiber having 36 islands each of which further has a core/sheath complex was
obtained using the followirn2 components under the conditions of a spinning rate of 800 miminute and
a draw ratio of 3. Core component of the island: polyyropylene Sheath component of the island:
90 wt% polystyrene and 10 wt% polypropylene Sea component: copolymerized polyester comprising
ethylene terephthalate units as major repeating units and $ wt% 5-sodium sulfoisophthalic acid as a
copolymerizati,gﬂirgj camponent 99@ }o%ﬂ_—; r%tig ;QW?:i»qh«t- rqtjo);pcore:;s[’]}q@;[h:sea;45:§0:;5{100401

After preparing a non-woven fabrie coOmposed of this fiber i ah' amount of 85 20Wtds ahd a

polypropylenezim%{fh@ym giiameter,ah a2 um inan Amewt of. ISt asheatshaped polypropylene

net (thickness, 0.5 mm; single fiber diameter, 0.3 mm; aperture, 2 mm K7 mu]) was sandwiched

between two sheets:of this-nen-woven: fabrie.ang: the sesultant 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). 2 5[004415{(fris.rtargtiors of Nrop-n,m6p 1:',Ahrl,- made or pSt4..01) The non-woven fabric
made of PP was treated at 95C with $ wt% aqueous | 4 sodium hydroxide solution to dissolve the sea
component. By this, #rieHcwovEr falsritoradingddianibtet b thdcoibrghdathtisei B 5 jam and a hulk
density of 0.0 é%/emir gzl(%n-w ven fithric made. of PSt+PP" hereinafter referred to as the non-woven

e .

ntbric A) was PropAFed (80421 TEHIPATAUSH SF EhiBrosdethitedatEd NBANRL e Fabric) At
not more than 4038 wibTIRneRzH. A NI SHe Aci | WA RRIBIRIMAIdGI e and 7wt

d
N-methylol-g-chloroacetamide (hereinatter referred to as NMCA) were mixe togetﬂér, and the

resulting mixture,was sticred anedissqlved tosprepare a reaction liquid for NMCA modification. The
temperature of this reaction liquid for NMCA modification was adjusted to 5C, and the reaction liquid
for NMCA modlificatjon was added to the non-woven fabric A at a solid/liquid ratio corresponding, to
about 40 ml, of the reaction liquid for NMCA modification with respect to | g of the non-woven fabric A.
The reaction mixture was Efstof stand a1 G580 v alwater bdih torallowctheasgotion ibgsroceed for 2
hours. Thereafter, the non-woven fabric was removed from the reaction liquid, and immersed in
nitrobenzene ITHE'SAME EhbtiTtas teYesatiBiguidHer Kivitaetib daHErt o wabhiidgss

Subsequently, the ngn-woven fabric was remowed ihereliom, and IMmersed,in methano) for washing,
to obtain a chloroacetamla%mefhyié]ted( non- ' pOYpTop

preferably included for mamntaining the shape.

[0032]

15 In cases where the carrier for blood component adsorption of the present
invention 1s composed of a fiber, removal of the blood component may be based on
the principle of filtration.  However, in consideration of suppression of the pressure
loss due to clogging. granulocytes and monocyies are preferably removed by
adsorption utilizing their phagocvtic activity and the interaction with the “functional

20 group containing a silvl group and an amino group”, and inflammatory cytokines are
preferably removed by adsorption utilizing the interaction with the “functional group
containing a silvl group and an amino group”™. Iy view of this, in cases where the
carrier for blood component adsorption of the present invention 18 used by filling a
container such as a column with the carrier, the porosity may be increased.  On the

25 other hand, since, in cases where the porosity is too large, the shape of the adsorption

carrier can be hardly maintained, the porosity of the water-insoluble carrier is

preferably 85 10 98%, more preferably 90 to 95%.  The lower Limit of the value is



2 Owoven fabric (hereinafter referred to as the non-woven fabric B). [0043 | ( Preparation
ot-letraethylenepentamine-modified Non-woven Fabric) Terracthylenepentamine (hereinafter
referred to as TETA) and triethylamine were dissolved in 500 mL of dimethyl sulfoxide (hereinafter
referred to as DIVISO) 25such that their concentrations are 20 mM and 473 mM, respectively. In the
resulting solution, 10 g of the non-woven fabric B was immersed, and the reaction was allowed to

proceed at 40C for ks, The non j ter er the 15 rea tion was washed DMSO0 and
methanol, anop f ? itr%vg e mthméltrszln a%ér PA- mocﬁ’%dr nigﬁivg%\{/én %Ié‘.% é’réfﬁvéher referred to

as the non-woyen, fabyic Gl.:Ihe syeturalfhil f‘éf&h@ functignal group infroducgd.terthe non-woven
fabric C is shown in Table 1-1 100441 (Preparatio

N-2-faminoethyih):3-aminapropyitimethoxysilane- mOdIerd Nonwoven Fabric) To 46.5 mt. of
DMSO, 0.22 mr. ol1N-2-(aminoethyl)-3- aminopropyltrimethoxysilane was added, and 3.3 m1. of
triethylamine wésifurther added thereto, followed by mixing the resulting mixture to prepare a liquid. In

this liquid, 1 g of the non-woven fabric B was immersed, and the reaction was allowed to proceed at
40C for'2 hours. The Hon-WieVeiTabriteaftEr e Feactias Washdanifth ®VSC artasiéthanol, and

further with water, to obtalp an N-2-ta moeth%/ )-3- aminopr Itr| ethox s?llane oditjed non-woven
fabric (nereindHE TRTSHel 16BN e RO SV AA R B ML S FAREIAF fornd Dt functional

group 'n”OdU%‘%ﬁtﬁ% NS RRN:OVEN ARG R3hewy '&ﬁ%m—%h 130 éggﬁ’ %%pzﬁraz} r%(n

N-2-(aminoethyl)-3-aminopropyltriethoxysilane-modified Nonwoven ric)"20"1o0 46.5 ml. of DMSO,

0.27 ml, of N-2-(rimingethyb-3- atninopsepyitrigihexysiane was added: gnd33mi. of tigthytamine
was further added thereto, followed by mixing the resulting mixture to prepare a liquid. In this liquid, 1

g of the non-wevenrfahric:Bwasintiersedi-and: theseactignwas allowed to praceed:atddC fur 2
hours. The non-woven fabric after the reaction was washed 25 with DMSO and methanol, and further
with watter, to slstammar R:2oaminustoy-3-amgoprop yitriethokysitade tsdifiedhsorswdwen fabric
(hereinafter referred to as the non-woven fabric E). The structural formula of the functional group

introduced to 'TEREHBR IOV RBRCHRE oW i Fabisae tlipgbiccording to the Equation

1 below.,
Porosity (%e) = {{b-a) / b} = 100 ... Eguation |
a: Area of the part occupied by the water-insoluble carrier
15 b: Total area of the cross-section of the carrier for blood component
adsorption
[0034]
The silvl group contained in the “tunctional group contamning a silyvl group

and an amino group” i assumed o contribute largely to selective adsorption of

20 granulocytes and monocytes.  On the other hand. it 1s considered that the presence
ot silvl groups at high density suppresses {ree movement of the functional group.
feading to insufficient interaction with granulocytes and monocytes.

[0035]
The amino group contained in the “functional group containing a silvl group

25 and an amino group™ s also assumed to contribute largely to selective adsorption of

granulocytes and monocytes,  On the other hand. it 1s assumed that the presence of

amino groups at high density causes competitive adsorption with proteins having



(Preparation of N-12-(aminoethyl)-3-aminopropyimethyldimethoxysilane-modi tied Non-woven Fabric)
"lo 46.5 ml, of DMSO, 0.21 mt. of N-2-(aminoethyl)-3- amimmropylmethyldirnethoxysilane was added,
and 3.3 nil, of triethylamine was further added thereto? followed by mixing the resulting mixture to
prepare a liquid. In this liquid, | g of the non-woven fabric 13 was immersed, and the reaction was
allowed to proceed at 40C for 2 hours. The non-woven fabric after the reaction 10was washed with
DMSO and methanol agd furt er(IENI'[h wgter to 8bt§|n an

negative ¢ 32 L ecrbased adsor 10%1 Ydii& af ¢ razm QLvIes
(aminoethyl)-3- arﬁlnoprop meth hoxysnane modified non-w 15 bric (ﬁerelnafter referred to

as the non-woyRRIRBIE ) Fbe Sl Il oL b fw@m@@é&w irgesigad to the non-woven

fabric F is shown in Table I. [0047 j (Preparation of 3-Aminopropyltrimethoxysilanc-modified

Non-woven Fabtig)ptionl@46:2.mn 0D MSQ: 048 mi af 3:aminopropyitrimetheoxysiane was added,
and 3.3 mt. of triethylamine was further added thereto, followed by mixing the resulting mixture to

prepare a liquidotmthistiguiahy dtigobtheenonswovencfabriciBpndsritimérsed) and e réaction was
allowed to proceed at 40C for 2 hours. The 20non-woven fabric after the reaction was washed with
DMSO and metianaresnabiaringt Withaafst 4o sbain Bhg-kwindpropyitianatheysilerecahddi lied

non-woven fabric (hekeinafter referred {Q as th 10N-WOV! n fabric C). The struc ural formula of the
functional group™in |n1?r(§dl%éd“f‘8rfh8rh%ﬁd Bueh %br?éf €1 is' SRARACH %f%ibff ?LC)@A% {25(Preparation of

Aminopropyieeselane mosed NOmaYRR FARTE) e uTo A5 AL RNEQ.OAR M of

3aminopropyitrie oxyslllane was r added thereto,

followed by mixing thedhresulling Hl%lrlfﬁ—di%l? R4 figuid. Ithis, gk‘s&% L%Q&W%ﬂ@&ﬂ&own
fabric B was immersed, and the reaction was allowed to proceed at 40C, for 2 hours. The non-woven

fabric after thetreagtionaashwashed withiRmsmand-methanolsand furdher withowater, to obtain a
3-aminopropyitriethoxysilane-modified non-woven 5fabric (hereinafter referred to as the non-woven
fabric )UThe stfiYéteiral formula of the ftmetional group introduced to the non-woven fabric IT is shown
in Table I. 10049] (Pre aration of 3- Elthoxypropxlamlne modified Non-woven Fabric) To 46.5 rnl,
of DMSO, 0.12 ml, of Betigkyprepyramiie A adaed gy SroUnc ST aiEtHy fatHineW4S further added

thereto, followed mixing the resultin ﬁture to {’eg r a liqu d Inthls thlpﬁmﬁq or the non-woven
y r

fabric 13 was |Lrir111?ne?s‘i(§dI "and the rié’été’ﬁérr‘f%/vé‘g siiowed'to ﬁ’r%%eed&’%gpﬂf))& for &'%he nonwoven

fabric alter the seaction was washedwith [IMS0, and mathanpland rihewiRwater, to obtain a

3-ethoxypropylamine-modified non-woven fabric (hereinafter 15referred to as thé non-woven fabric 1).
The structural fesmwila af-theifupctionakgreup dntraducaddotheinonrweayven: fabric dig shoyymin Table I.

100501 (Preparatlon of 4-Aminobutylaldehyde Dimethylacetal-modified Non-woven Fabric)

j and contain many kinds of hydrophobic amino acids, inflammatory cytokines interact
with, for example. hvdrophobic silvl groups such as trimethylsilyl.
{00371

The container shape of the blood component adsorption column of the present

invention filled with the carrier for blood component adsorption is not limited as long

20 as it has an inlet and an outlet for blood, and examples of the container include
polvgonal prism-shaped containers such as cylindrical, triangular prism-shaped,
quadrangular prism-shaped, hexagonal prism-shaped and octagonal prism-shaped
contamners.  The container is preferably a container which can be filled with the
carrier for blood component adsorption in a laminated form. a contamer which can be

25 filled with the carrier for blood component adsorption wound into a cylindrical shape,
or a container wherein blood flows from the circumference of a eylinder into the

inside thereof, followed by lowing to the outside of the container.



To 46.5 ml,, of DMSO, 0.14 ml, of 4-aminobutylaldehyde dimethylacetal was 20added, and 3.3 ml, of
triethylamine was further added thereto, followed by mixing the resulting mixture to prepare a liquid. In
this liquid, | a of the non-woven fabric B was immersgtl, and the reaction was allowed to proceed at
40C for 2 hours. The non-woven fabric after the reaction was washed with DNS() and methanol, and
further with water, to obtain a 4-aminobutylaldehyde dimethylacetal-modified non- 2 5 woven fabric
(hereinafter re egg%pi ?%the non-woven fabric J'). The structural formula of the functional group
introduced to the non-woven fabric J is shown in 'Fable 1. 18 10051 j (Preparation of
3-Aminopropiq—r@@[gghyde Diethylacetal-modified Non-woven Fabric) To 46.5 ml, of DMSO, 0.16
ml, of 3-aminopropionaldehyde diethylacetal was added, and 3.3 mi oftriethylamine was further added

thereto, Hllowed by mixing.bthe resulting rabsiure-ta prepare,a liguid tndhis liguidiJ-g.qfthe non-woven
fabric B was immersed, and the reaction was allowed to proceed at 40C. for 2 hours. The non-woven
fabric after thenreactiolr wasaiashed withddMS 6 and! methamel tahddfuntkies. with Watern; to:obtain a
3-aminopropionaldehyde diethylacetal-modified nonwoven fabric (hereinafter referred to as the
non-woven fabff@”%)@i’]"ﬁé*-*?kﬁ%ﬁi‘féﬂ@@%¥muIa of the functional group introduced to the non-woven
fabric K is sho/{)v in.Table I. 1-00521 (Preparation of Chloroacetamidomethylated Polysultime) To
32 ml, of 5 wt? 0%6? stilfone/nitrobenzene solution, 2 mi., of 2 wt% NMCA/sulfuric acid solution

prepared at 0%@%"3‘%&%@%@&%&% 5@;%@&%@&&\/@@ stirred for | hour. To this mixture, 800 mt., of

ice-cold methanol'was added. to precipitate chloroacetamidomethylated polysulfone, which was then

re_covered. The _reCOV@r&%@ﬁ!&%@@&%@mEQQYH@JM‘@@Q%Q%HHQ&%MY@&Q@&Q'ﬁ(@ﬁxé@ R mt., of
dimethyllormamide (hereinafter referred to as DMF), and 400 ml, of ice-cold 20methanol was added

again to the resuting-soiutian; ta ebtainchietoaseiamidomethylaies polysullone:- 100531 (Preparation
of Tetraethylenepentamine-moditied Polysullone Non-woven Fabric) In 30 mE. of DMI2, | g of
chloroagetamidordéthytaréd polysolfone waltissohedcand tedraethytengpentamine 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 methah8lWAsnRgaed tHersts 1 frécipiRatesitaethylenepentamine-

Sheath component of the island: 90 wt%s polystyrene and 10 wit%
polypropylene
Sea component: copolymerized polyester comprising ethylene terephthalate
15 units as major repeating units and 3 wit% S-sodium sulfoisophthalic acid as a

copolymerization component

[0040]
After preparing a non-woven fabric composed of this fiber in an amount of 85
20 wi% and a polvpropyiene fiber having a diameter of 20 um in an amount of [5 wit%,.
a sheet-shaped polypropylene net (thickness, 0.5 mm: single fiber diameter, 0.3 mm:
aperture, 2 mmx>2 mm) was sandwiched between two sheets of this non-woven fabric,
and the resultant was needle-punched to obtain a non-woven fabric having a three-
laver structure (hereinafter referred to as the non-woven fabric made of PP).
25 00417
{Preparation of Non-woven Fabric Made of PSt+PP}

The non-woven tabric made of PP was treated at 95°C with 3 wt% agqueous



19 modified polysullone, which was then recovered. The recovered tetraethylenepentamine-modified
polysullone was dissolved again in 20 ml, of DMF, and 0,1 g of the non-woven Ulric A was inunersed
in the resulting solution. The non-woven Fabric A was then immediately removed from the solution,
and further immersed in methanol, to obtain a tetraethylencpentatnine-rnodified polysultbne nonwoven
fabric (hereinafter referred to as the non-woven fabric 1_,). The structural formula of the functional
g o0 s aaTouen fobre o afipenn. falie 100541 (renaralion ol
N-2-(aminoeth“yi -3-anmnopropy rimeﬁwoxy§|1ané’-moa?ffed Bgfiﬁs&ﬁ one oiﬁ“ﬁiwiofef)ei}l‘ﬁé‘bif%) In 30
mt., of DMF, 1.g.0f ehloroacetamidomethylaied polysullone was disselyedyand .+ o1 o.02 -
N-2-(aminoeth,1)-3-aminopropyltrimethoxysilane was added to the resulting solution to a concentration
of "20 mM. The tesulting mixture:was:stiscest for 4 P haurs; ane6Q0-midon igesoldhmethanol was added
thereto to precipitate N-2- (aminoethyl)-3-aminopropyltrimethoxysilane-modi tied polystillone, which
was then recolsred ATherecopared N-2-(aminoethyl)-3-aminopropyltrimethoxysilanemodified
polysulfone was dissolved again in 20 mt., of DMF. and 0.1 g of the nonwoven fabric A was immersed
in the ré‘sultiné{%ﬁaﬁon. The non-woven fabric A 20was then immediately removed from the solution,

and further immersed in methanol, to obtain a ) o
RL2-(amir oot B bt A AT A A S SERE bin-woven fabric (hereinafter

referred to as the noncwoyen falgie, Mh-d-he %\t[[%ﬁi' Adormyla gl %Q% UneHQRalaropR, jgiroduced to

the non-woven fabric M Is shown In Table I. 25[0055] (Preparation o
N-2-(aminoethyp:&samineRiapyhiriethoxysianemodified elysulfane Ner-wenen-Faiig);  In 30
nil, of [WE, 1 g of chloroacetamidomethylated polysulfone was dissolved, and
N-2-(aminoethy )<3-Biminopropyliiethaxysianedvas addeohiaithenesulting solltiah d6.w Baacentration
of 20 mM. The resulting mixture was stirred for 17 hours, and 600 nil, of ice-cold methanol was added
thereto o predipiteteaN-2-r¢aetiinoeawd) BramiHopropylitiethory sildelanadifiéd polysidlone, which was
then recovered. The recovered N-2-(aminoethyl)-3-aminopropyhriethoxysilane-modilied polysullone
was dissolved SRfAifIN 26 P ot B i runlii A g bR the iaRWo0eh FaBAE AwAsSHsmErEd in the
resulting solut}%pmmg&on qven fabric A \%Qgt%h&ré immediate%gemqyed fro Hi}e S Iutiion, and

e -/ -

. i . m& ticatioqn was ad HON-WOSE THC A% gt a SOl G AL .
further immersed in methanaol, t6'Obtaif na am|noethyi)-?—amlnopropyltrleﬁ'no%(]ya ane-modified

polysulfone noiwoMeRabNG Rereinafiar releled o as e non wayen iapua; fhe suctural

formula of the functional group introduced to the non-woven fabric N is shown in Table I. 00561
(Preparation of:Nn2+«(aminogthyd)n3raminepropylmethyldimethoxysiane-nodifirg (1 s&Rolysul lone
Non-woven Fabric) In 30 ml.. of DMI, 1 g of chloroacetamidomethylated polysulfone was
dissolvéd, and N-2r(amiricetiayh J«Badmindpropyimetivyidimath oxy3itaneswas laddgd:tottte resulting
solution to a concentration of 20 WO. The resulting mixture was stirred for 17 hours, and 600 rul, of
ice-cold metha&R8I Wais Addeir tharetsnto e bpragipitaterction liquid. and immersed in

N-2-(aminoethyl)- -gmingpro&glmetbyldi.tnethqx%?ilgrnp.-m _difietﬂ___ owgs;on_e,) ‘Wwhich was then
recovered. Thi VEGSUFE -S4 aRTCBIVOE: ABISPy FHEt e tHoN ST St
polysullone W%‘aﬁ&%ﬁ?'."%ﬁ%‘""&éﬂizfozﬂé"}m%f-&?('}i%ﬁ’t%‘rﬁ"cow%s e pansweven fahric A was
immersed in the resﬁtlng solution. The hon-woven fabric A was then imme lately removed from the
solution, 2 Sangfurther immersadiinmetbanal. do.eRiain aNseamineetiy3ated non-
20 woven fabric (hereinafter referred to as the non-woven fabric B).
{0043}
{Preparation of Tetraethylenepentamine-modified Non-woven Fabric)
Tetraethvlenepentamine {herematter referred to as TEPA) and triethvlamine

were dissolved in 300 mi. of dimethyl sulfoxide (hereinafier referred 1o as DMSO)
25 such that their concentrations are 20 mM and 473 mM, respectively.  Inthe

resulting solution, 10 g of the non-woven fabric B was immersed, and the reaction

was allowed to proceed at 40°C for 3 hours.  The non-woven fabric after the



aminopropylmethyldimetboxysilane-modified polysullone non-woven fabric (hereinafter referred to as
the non-woven fabric 0). The structural formula of the 7! functional group introduced to the non-woven
fabric O is shown in Table I. [00571 (Preparation of 3-Aminoprop) Itrimethoxysilane-modilied
Polysullone Non-woen Fabric) In 30 mL of Dm | g ofchloroacetamidomethylated polysul lone was
dissolved, and 3- aminopropyltrimethoxysi lane was added to the resulting solution to a concentration
0120 rnM. The re§ult|n mlxtukge wa fo &7 h urs, and O ml, of.i jce-col d m%tpanol was added
a5
Time hoxy

£ Wil methandl BT hcr 11 WA 0 )
thereto to precipitate . 3 aminopropy silane-modifi & po ysu ne, w was théh recovered.

The recovered;gaminopropyHtd H‘%@QW?&W@(H@:@QE@QP%’%@Q@a‘é’@ﬁ %%%%R@:@Q@H in20 nil, 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 immediatelysemovedfromthe:solution,and. ftrtherimmerseg.in. methanol, to obtain
a 3- aminopropyltrimethoxysilane-modified polysulfone non-woven fabric (hereinafter 1 5Sreferred to as
the non-wovensfalbrierdl). Taeostrictural formula of the functional group introduced to the non-woven
fabric P is shown in Table I. 00.5K (Preparation of 3-Aminopropyltriethoxysilane-rnodified Polysul time
Non-woven Faffl ‘(E)"]ZOIn 30 ml of DMF, | g of chloroacetamidomethylated polysul lime was dissolved,

and 3-aminoprqpyltriethox e was added to the resulting solution to a concentration of 20 mM. The
resuling mire A ST 1ot 1 NDF I SO0 P LE B AT A Bt hereto to

precipitate 3- mg&p}pgﬁ;{y{lethoxysnane moditied polysulfone, which was then recovered. The
25recovered 3-aminopropyltriethoxysilane-moditied polysuffone was dissolved again in ml, of DMF,

and 0.1 g of the non-woyen; fabricrAswasimmersed. mh_me(gg§%gg§sglyﬂon The non-woven fabric A
was then immediately removed from the solution, "r) and further immersed in methanol, to obtain a

3-aminopropyltriethexysianemodified palysulfahehomivbvenifabind (heteimatierreferreer to as the
non-woven fabric Q). The structural formula of the functional group introduced to the nonwoven fabric
Q is shéwn in Thlsté o591 qPredur atiomsiiz: Fthoxyagropylaminermpdifiedi Rolsuffofe Non-woven
Fabric) In 30 ml, of DM F' | g of chIoroacetamldomethylated(?olystlllone was
iqnd, 1 g of the non-woven labric B was immersed, and the reaction was allowed to
proceed at 40°C for 2 hours.  The non-woven fabric after the reaction was washed
with DMSO and methanol, and further with water, 1o obtain an N-2-(aminoethyi)-3-
ammopropyitnimethoxysilane-modified non-woven fabric (heremafter referred to as
15 the non-woven fabric ). The structural formula of the functional group introduced
to the non-woven fabric D 1s shown in Table 1
[0045]
(Preparation of N-2-(aminocthyl}-3-aminopropyitriethoxystiane-modified Non-
woven Fabric)
Z20 To 46,5 mL of DMSO, .27 mL of N-2-(aminoethyl)-3-
aminopropyltriethoxystlane was added, and 3.3 mL of tniethvlamine was further
added thereto, followed by mixing the resulting mixture to prepare a liquid.  In this
liguid, 1 g of the non-woven fabnic B was immersed. and the reaction was allowed to
proceed at 40°C for 2 hours.  The non-woven fabric after the reaction was washed
75 with DMSO and methanol, and turther with water, to obtain an N-2-(aminoethy)-3-
i

aminopropyltriethoxysilane-modified non-woven fabric (hereinafter referred to as the

non-woven fabric ). The structural formala of the functional group introduced to



dissolved, and 3-ethoxypropylamine was added to the resulting solution to a concentration of 20 mM.
The resulting mixture was stirred for 17 hours, and 600 mi, of ice-cold methanol was added thereto to
precipitate 3-ethoxypropylaminemodified polysulfong,awhich was then recovered. The recovered 3-
ethoxypropylatnine-modified polysulfone was dissolved again in 20 mt. of DME, and 0.1 g of the
non-woven fabric A was immersed in the resulting solution. The non- woven fabric A was then
immediately re%oi\{&g &rgm ti}eb,;,gltfgi}g;rhﬁa}&% Egrtlh%%%l?immersed in methanol, to obtain a
3-ethoxypropyiam|ne-moci“| ied polysulfone non-'woven fabric (hereinafter referred to as the non-woven
fabric R). The gipdetural formula of the functional group introduced to the non-woven fabric R is shown
in Table 1. 100601 SC)(Preparation of 4-Aminobutylaldehyde Dimethylacetal-modifiedPolysulfone
Non- woven Fabrig)ratiodn 88 ml;.0f DM g0k ehiorgasetamidomethylatedipalysullonewas
dissolved, and 4-aminobutylaldehyde dimethylacetal was added to the resulting solution to a
concentration of:20-mMnThémresulting mixture was stirred for 17 25hours, and 600 ml, of ice-cold
methanol was added thereto to precipitate 4- aminobutylakiehyde dimethylacetal-modified polvsulfone,
which was then recovetédl: Thé rédaleret 4 dninobiutylaiterygetiimethylacetal-modified polysullone
was dissolved aga.in in Z&r\r%l, of DM F. and 0. wof‘fgﬁ}r}op-wgvﬂen fabric. A was immersed in the
resulting soluti8A  FRE RSAAOVEH TAHHE ROUWRS Egﬁ@n Flediitely rBBVEE ST S8ftition, and

further immef%%%gﬁ@&&@@@%@9&}@%&9&@%. o M%%sgyé%eg%ge&}@xLa&%%%gﬁif{ﬁg polysullone

non-woven fabric (hereinafter referred to as the nori-woven . The structural formula of the

functional groyp ipftadiiced;te themanwavenfabtic. s showndpdable: HORB1E (Preparation of
3-Aminopropionaldehyde Diethylacetal-modi fled Potysullone Nonwoven Fabric) In 30 mi, of
DNB:. | g of chitreacetamisamethyatedpalyisul tonelvasdissolvedxand Jaminoptepionaldehyde
diethylacetal was added to the resulting solution to a concentration of 20 mM. The resulting mixture
was stirfed for'14 kohs dand6001) afidcacbidrhethhhotwas dtdedahéretbitonpredipitate 3-
aminopropionaldehyde diethylacetal-madilied polysullone, which was then 1Brecovered. The
recovered 3-afiiGRIBPIoHAIABHYR RtRyAHEAtARBRSHB6IRUMEE Uas oSO Again in 20 mi. of
MTh and 0.1 %of the non-woven fabric A was immersggijrggthe,f[ L%tion. he,.non-woven

t nd

_ %sultin soll
. Heretnalier.r ed 10 as the non-woven [ > structural jormuda of the
fabric A was

en |mmed|a(it§lr3‘/r removeaefrom ?ﬁe solution, Urther mmerség‘ln metthanol, to obtain

3-atninopropiofaldehyds dicihylaceial:modified, palysuliangnopswayen fabrigid0(hereinafter referred

to as the non-woven fabric di The structural formula of the functional group introduced to the
non-woven falyrig4T7 js shown in Table I. 100621 ‘Table

15 (Preparation of 3-Aminopropyltrimethoxysilane-modified Non-woven Fabric)

To 46.5 ml. of DMSO, 0.18 mi. of 3-aminopropvlirimethoxysilane was added.
and 3.3 mL of triethylamine was further added thereto, followed by mixing the
resulting mixture to prepare a hiquid.  In this hgud, 1 g of the non-woven fabric B
was immersed. and the reaction was aliowed to proceed at 40°C for 2 hours.  The

20 non-woven fabric after the reaction was washed with DMSO and methanotl, and
further with water, to obtain a 3-aminopropyltrimethoxysilane-modified non-woven
fabric (hereinafter referred 10 as the non-woven fabric GY. The structural formula of
the functional group introduced to the non-woven fabric (G is shown in Table 1.
100481

25 (Preparation of 3-Aminopropyltriethoxvsilane-moditied Non-woven Fabric)

To46.5 mL of DMSO, 018 mb of 3-ammopropyliriethoxysilane was added,

and 3.3 mi. of triethvlamine was {urther added thereto, followed by mixing the



24 Non-woven fabric Functional group introduced (Each wavy line represents the surface of a water-
insoluble carrier) Non-woven fabric C. L S' <, H hp2 'El Non-woven fabric D, MHNH o/ Sl /6,\
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resulting mixture to prepare a liquid.  In this liquid, T g of the non-woven fabric B
was immersed. and the reaction was allowed to proceed at 40°C for 2 howrs.  The
mon-woven fabric afler the reaction was washed with DMSO and methanol, and
further with water, to obtain a 3-ammopropyliriethoxysilane-modified non-woven
5 fabric (hereinafter referred o as the non-woven fabric Hy,  The structural formula of
the functional group introduced to the non-woven fabric H is shown in Table 1.
[0049]
To 46.5 mb of DMSO, 0.12 mlL of 3-ethoxypropylamine was added, and 3.3
10 ml. of triethylamine was turther added thereto, followed by mixing the resulting
mixture to prepare a liquid.  In this liquid. T g of the non-woven fabric B was
immersed, and the reaction was allowed to proceed at 40°C for 2 hours.  The non-
woven fabric after the reaction was washed with DMSO and methanol, and further
with water, to obtain a 3-cthoxypropylamine-modified non-woven fabric (hereinafier
15 referred t0 as the non-woven fabric ). The structural formula of the functional
group introduced to the non-woven fabric [ is shown in Table 1.
[0050]
{Preparation of 4- Aminobutyialdehvde Dimethylacetal-modified Non-woven Fabric)
To 46.5 ml of DMSO, 0.14 mL of 4-aminobutyvlaldehvde dimethylacetal was
20 added. and 3.3 ml. of triethylamine was further added thereto, followed by mixing
the resulting mixture to prepare a iquid.  In this iquid. 1 g of the non-woven fabric
B was immersed. and the reaction was allowed to proceed at 40°C for 2 hours.  The
non-woven fabric atler the reaction was washed with DMSO and methanol. and
further with water, to obtain a 4-aminobutylaldehyde dimethylacetal-modified non-
25 woven fabric (hereinafier referred to as the non-woven fabric Iy, The structural
formula of the functional group introduced 1o the non-woven fabric J is shown in

Table 1.
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06511
(Preparation of 3-Aminopropionaldehvde Diethvlacetal-modified Non-woven Fabric)
To d46.5 ml of DMSO, 0.16 mL of 3-aminopropionaldehyde diethviacetal was

added. and 3.3 mL of triethylamine was further added thereto, followed by mixing

5 the resulting mixture to prepare a liquid.  In this liguid, 1 g of the non-woven fabric
B was immersed. and the reaction was allowed to proceed at 40°C for 2 hours.  The
non-woven fabric after the reaction was washed with DMSO and methanol, and
further with water, to obtain a J-aminopropionaldehyde diethylacetal-modified non-
woven fabric (heremalier referred to as the non-woven fabric K).  The structural

0 formula of the functional group introduced to the non-woven labric K is shown in
Table 1.

00521
(Preparation of Chloroacetamidomethylated Polysulfone)
To 32 mb of § wit% polvsulfone/nitrobenzene solution, 2 mb of 2 wi%

15 NMCA/sulfurie acid solution prepared at 0°C was added, and the resulting mixture
was stirred for | hour.  To this mixture, 800 mL of ice-cold methanol was added to
precipitate chloroacetamidomethylated polysulfone, which was then recovered.  The
recovered chloroacetamidomethylated polysulfone was dissolved in 20 mL of
dimethvlormamide (hereinafter referred to as DMFE), and 400 mL of ice-cold

20 methanol was added again to the resulting solution, to obtain
chloroacetamidomethylated polvsulfone.

[G053]
{Preparation of Tetracthvlenepentamine-modified Polysulfone Non-woven Fabric)
in 30 mL of DMF, [ g of chloroacetamidomethylated polysutfone was

25 dissolved, and tetracthylenepentamine was added to the resulting solution to a
conceniration of 20 mM.  The resulting mixture was stirred for 17 hours, and 600

ml of ice-cold methanol was added thereto to precipitate tetracthylenepentamine-
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modified polysulfone. which was then recovered.  The recovered
tetracthvienepentamine-modified polysulfone was dissolved again in 20 mi. of DMFE,
and 0.1 g of the nop-woven fabric A was immersed in the resulting solution. The
nor-woven fabric A was then immediately removed from the solution, and further

5 immersed in methanol, to obtain a tetraethylenepentamine-modified polysulfone non-
waven fabric (hereinafier referred to as the non-woven fabric L), The structural

formula of the functional group introduced to the non-woven fabric L is shown in

Table 1.
[0654]
10 (Preparation of N-2-{aminoethyl}-3-aminopropyltrimethoxysilane-modified

Polvsulfone Non-woven Fabric)

In 30 mL of DMF. 1 g of chlorcacetamidomethvlated polysulfone was
dissolved, and N-2-(aminoethyl)-3-aminopropylirimethoxysilane was added to the
resulting solution to a concentration of 20 mM.  The resulting mixture was stirred

15 for 17 hours, and 600 mL ot ice-cold methanol was added thereto to precipitate N-2-
(aminoethyi)-3-aminopropyitrimethoxvsilane-modified polysulfone, which was then
recovered.  The recovered N-2-(aminoethyl}-3-aminopropyltirimethoxysilane-
modified polysulfone was dissolved again in 20 mb of DMF, and 0.1 g of the non-
woven fabric A was immersed in the resulting solution. The non-woven fabric A

20 was then immediately removed from the solution, and further immersed in methanol,
to obtain a N-2-(aminoethyl)-3-aminopropylitrimethoxysilane-modified polysulfone
non-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 fable 1.

1]
N

[o055]
(Preparation of N-2-(aminoethyD)-3-aminopropyltricthoxysifane-modified

Polysulfone Non-woven Fabric)
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In 30 mL of DMF, I g of chloroacetamidomethylated polysulfone was
dissolved. and N-2-(aminoethvl)-3-aminopropyltricthoxysilane was added 1o the
resulting solution to a concentration of 20 mM. The resulting mixture was stirred
for 17 hours, and 660 mL of 1ce-cold methanol was added thereto to precipitate N-2-

(aminoethyl}-3-aminopropyitriethoxysilane-modified polysulfone, which was then
recovered.  The recovered N-2-(aminoethyl)-3-aminopropyltriethoxysilane-moditied
polysultone was dissolved again in 20 mb 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 {urther immersed in methanol. to obtain

10 a N-Z-(aminoethy])-3-aminopropyltricthoxysilane-modified polvsulfone non-woven
fabric (hereinafter referred 1o as the non-woven fabric M), The structural formula of
the functional group mtroduced to the non-woven fabric N 1s shown in Table 1.
[0056]
(Preparation of N-2-(aminocthyl)-3-aminopropyvimethyldimethoxysilane-modified

Polyvsulfone Non-woven Fabric)

fod
(B

in 30 ml of DMF, 1 g of chloroacetamidomethylated polysulfone was

dissolved, and N-2-{aminoethvi}-3-aminopropylimethvidimethoxysilane 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 methano! was added thereto to

20 precipitate N-2-(aminoethyl-3-aminopropylmethvldimethoxysilane-modified
polysulione, which was then recovered.  The recovered N-2-{aminoethyl)-3-
aminopropyimethyldimethoxvysilane-modified polysulfone was dissolved again in 20
ml of DMFE, 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,

7 and further immersed in methanol, to obtain g N-2-(aminoethyl}3-
aminopropyimethyldimethoxysilane-modified polysulfone non-woven fabric

(hereinafter referred to as the non-woven fabric O).  The structural formula of the



HN 100641 (Example 1) The non-woven fabric D 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 HO tilml,) was added, and the contentaf the container was mixed by inversion in an
incubator at 37( for 20 minutes. Thereafter, the adsorption ratio of each blood component was
calculated according to the Equations 2 to 4 below. Measurement of the number of each blood
component was carried out using Automated Hematolo nalyzer XT-I 800i mex Corporation).
The resuls arc SH G IAEF RIS OREATD B G- IBRE S (25 Y S granuiocytes in
blood before c[i()%lgfion) - (number of granulocytes in blood after circulation)} / (humber of
granulocytes in blood betbre circulation)100 ... Equation 2 16 Ratio of monocyte adsorption ("Ai)

;(number of mgnegytesdn btaod hefore cirgulation) (nunberof monoesytas in. blopd.aftercirculation)} /
(number of monocyles 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 lymphocytes in blood before circulation)100 ... Equation 4 | 00651
(Example 2) The nonfwtVeH-fabHeE wais Cuthdirnamel andiskvalitig « didimetésrst 83mm, 10and placed
in a polypropylene container. To this contajner, | ml. of human bjood (F?‘eparin concentration. 30 (5/ml.)
was added, anti e E8rtBAT oF THE BB ARAITRRT/AS kAR DY OISR IH LB 4 57 E for 20
minutes. Thereafter, the adsotption ratio-pf each.blood companent.was calculated in t me manner
asin Exampledl L.'Q‘Fh‘én?reds% sgéfg% '§€\'/n in a%?éﬁ ﬁb[%( 5 (ﬁi)?é’r{rli% é§ é Al e ﬁsgg‘-ﬂe\/aoeven fabric F
was cut out intgja disk.haying aidiameter of & nun.apdplacsgiina polypropylene container. To this

container. | ml, or human blood (heparin concentration, 30 tErnl..) was added, and the content of the
container was Zfimbseshby rinversiovsiman ineubatosdt 3 Gniordlcmingiese T heraafier, the
10 The recovered 3-aminopropyltrimethoxysilane-modified polysulfone was dissoived
again in 20 mL of DM, 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 sotution. and further immersed in methanol, to obtain a 3-
aminopropyltrimethoxysilane-modified polyvsulfone non-woven fabric (hereinafter
15 referred to as the non-woven fabric P). The structural formula of the functional
group introduced to the non-woven {abric P is shown in Table 1.
JO058]
(Preparation of 3-Aminopropvitriethoxysifane-modified Polysulfone Non-woven
Fabric)
20 in 30 ml. of DMF. 1 g of chloroacetamidomethyvlated polysulione was
dissolved, and 3-aminopropyltriethoxysilane was added to the resulting solution to a
concentration of 20 mM. The resulting mixture was stirred for 17 hours, and 600
mbL of ice-cold methanol was added thereto to precipitate 3-

aminopropyliriethoxysilane-modified polysulfone. which was then recovered.  The

[

5 recovered 3-aminopropyliriethoxysilane-maodified polysulfone was dissolved again in
20 mL of DME, and 0.1 g of the non-woven fabric A was immersed in the resulting

selution.  The non-woven fabric A was then immediately removed from the solution,



adsorption ratio of each blood component was calculated in the same manner as in Example I. The
results are shown in Table 2. [0067 | (Example 4) 25The non-woven fabric Cr was cut out into a disk
having a diameter of 8 rnm, and placed in a polypropylene container. To this container. | mi. of human
blood (heparin concentration, 30 tI/m1") was added, and the content of the container was mixed by
inversion in an incubator at 37C for 20 minutes. Thereafter, the adsorption ratio of each blood
component was cgl{g:ﬁlated in the same ‘;;nan er as in, Exa,m%lﬁa I. The psp&ts are shown in Table 2.

10068 (Exampéfreﬂ “TRERASAEVEI FABIE OWRSEUE out THES BN ek S ‘?f@’%i%%eter of 8 mm, and
placedina poM@,@ﬁm&&%&k@%;!Z%fmiaﬁ%lﬂ?éfes&f&r!yhc?ﬁﬁ!%% Dloog{ heparin goncentration,

30 11,/m1,) was added, and the content of the container was mixed by inversion in an incubator at

37C. for 20 mipustes.{hereafter. the,Qedsarptiarn (atio.ot-each bload cempanent,was calculated in the
same manner as in Example I. The results are shown in Table 2. [0069'1 (Example 6) The non-woven

fabric M was cuteut inteia Qiskdhavingraldisiméter of 8 mm, 5and placed in a polypropylene container.
'Fo this container, 1 nil, of human blood (heparin concentration, 30 1I/m1,) was added, and the content
of the céntainé&d mixed by inversion in an incubator at 37C. for 20 minutes. Thereafter, the
adsorption ratig of each blood component was calculated in the same manner as in Example I. The

results are showrT i FARIES 3 Jofo2ioRs i prenry ¢ e halkai R WaE ut out into a

disk having a diametgrgf &y, il placed I A RONpIORYIENS Coiainer, Tadnis container. | mt.,of

human blood ( heparin concentration, as a , and the content € container was mixed by

inversion in aryingubator At 374, Jor 20 minyigs WLherepiier the-adsarption ratie gf.each blood

component was calculated in the same manner as in Example I. The results are shown in Table 2.
concentration of 20 mM.  The resulting mixture was stirred for 17 hours, and 600

10 ml of ice-cold methanol was added thereto to precipitate 3-ethoxypropylamine-
modified polysulfone, which was then recovered.  The recovered 3-
ethoxypropylamine-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

i5 immersed in methanol, to obtain a 3-ethoxypropylamine-modified polysulfone non-
woven fabric (hereinafter referred to as the non-woven fabric Ry, The structural
formula of the tunctional group introduced to the non-woven fabric R is shown in
Table 1.

[0060]

20 {Preparation of 4-Aminobutvialdehvde Dimethylacetal-modified Polysultone Non-
woven Fabric)

In 30 mL ol DMF, 1 g of chlorcacetamidomethylated polysulfone was
dissolved, and 4-aminobutylaldehyde dimethylacetal was added to the resulting
solution to a concentration of 20 mM.  The resulting mixture was stirred for 17

25 hours, and 600 mL of ice-cold methanol was added thereto to precipitate 4-

aminobutvialdehyde dimethylacetsl-modified polvsulfone. which was then recovered.

‘The recovered 4-aminobutyvlaldehvde dimethylacetal-modified polysulfone was



28 100711 ( Example 8) The non-woven fabric 0 was cut out into a disk having a diameter of 8
mm, and placed in a polypropylene container. To this container, | mi. of human blood (heparin
concentration, 30 1.1/m1.,) was added, and the content of the container was mixed by inversion in an
incubator at 37C for 20 minutes. Thereafter, the adsorption ratio of each blood component was
calculated in the same manner as in Example I. The results are shown in 'Fable ?. 100721
1.0(Example 9 e non-woyen abr@P was g:(ﬁ out 0a disk havm a diameter of 8 mm, and

placed in a po b?%!py?éﬁfe&%ma’ 915‘? 1"8 6‘f}ﬁu"?‘r?aﬁ”o d“(ﬁ‘e‘ﬁgt?ln concentration,
30 U/mi1.) W%%‘iﬁj&% and. tP&&?JA eOnirhe cont %RW%%W%%’M IDYEASIN {0, A3 ngubator at 37C

for 20 minutes. Thereatfter, t he 1 5a sorption ratio o each blood component was ca culated in the

same manner ag:in Example:k Stheresults argishown,instable 2100781 (Example 10) The non-woven
fabric Q was cut out into a disk having a diameter of 8 mm, 20and placed in a polypropylene container.

To this containet;daimityofliciman dload hepatinmcdiicentration 3@ homikpavasadded, and the
content of the container was mixed by inversion in an incubator at 37C for 20 minutes. Thereafter, the
adsorption ratié@t sach bloet cbmpenehtway catouldtad - thd bamaiehanharas:ia Exémple |. The
results are shown in Table 2. 25100741 (Comparative Example 1) The non-woven fabric C was cut out
into a disk hayiH HEEtEP SFE RS 9 a%rm%e@%waaﬁjarapmaﬁ@ tbhidilier. To this container, |
rul, of human E) (heparln concentration, 30 11/m1,) was added, and the content of the container
was mixed by nverélon in an incubator at 37C for 20 minutes. Thereafter, the adsorption ratio of each

blood compongnt was calcylated inhe, SAMENAMEs & Nacetal-modified Polysulfone Non-

woven Fabric)

10 In 30 mL of DMF, 1 ¢ of chloroacetamidomethylated polysulfone was
dissolved. and 3-aminopropionaldehyde diethvlacetal 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 3-
aminopropionaldehyde diethylacetal-modified polvsulfone. which was then

15 recovered.  The recovered 3-aminopropionaldehyde diethylacetal-modified
polysulfone was dissolved agamn in 20 mi 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 3-aminopropionaldehyde diethylacetal-modified polysulfone non-woven fabric

20 (hereinafter referred to as the non-woven fabric 1), The structural formula of the
tunctional group introduced to the non-woven fabric T is shown in Table |
[0062]

[Table 1-1]



5Example . The results are shown in Table 2. 100751 (Comparative Example 2)

The non-woven

fabric | was cut out into a disk having a diameter of 8 mm, and placed in a polypropylene container. to
this container, | ml, of human blood (heparin concentration, 30 t.jiml.) was added, and the content of
the container was mixed by inversion in an incubator at 37C for 20 minutes. Thereafter, the adsorption
ratio of each blood component was calculated in the same manner as in Example I. The results are

shown in Table 2. (00761 5(Comparative Example 3)

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, | ml, of

human blood
by inversion ir

heparin concentration, 30 tiiml,) was gdded,.and the gonigntof the containgr was mixed

an incubator,at.37¢ for

component was calculated in the same manner as in Example.|.. Th igﬁults are shown in

[00771 (Comp

arafiua Examnla.4)

Tho.-naon-woven.fahre kK.ivas. cut.outinto-a-disk . hayv
rrroTToTT VIOV OTT TAUANTTUOUTTNTTTITAO T UUT OO TTTCOUOTAUTMAaATOIOTOU TTOOV

20 minytes. Thereafies he adsqration,ratio.pf each blood

Table 2.
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ng a

ed | éropqupe container. To this container. | ml. of human blood
b HeRio ) 30 it wds a%deggﬁﬁd\,the\egmmf/ﬂwe&entai ner-was-tiixed by inversion
hereafter, the 30 adsorption ratig‘of each blood gomponent

was calculatedl in the same manner ag in Example 1. The results are shown in Table 7. 00781
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mixed by inversion in an incubator at 37C for 20 minutes. Thereafter, the adsorption ratio of each
blood component was calculated in the same manner as in Example 1. The results are shown in 'Fable

2. 100801 20(Comparative Example 7)

The nonrwoven fabric S 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 |.1/m1) was added, and the content or the container was mixed by inversion
in an incubator at 37C for 20 minutes. Thereafter, the 2 5adsorption ratio of each blood component
was calculated in the same manner as in Example 1. The results are shown in Table 7. [00811 31

(Comparative
mm, and plac
concentration; 3
incubator at 3
calculated in t;
The non-wovg
polypropyleng c
prepared such
the content of
13the remaini

Example 8)

tainer. T
O - WOV e

that each

2d 'm%@%xptqayme contajpery, £0.1hig con
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s R
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tajiner, 0.8 rtﬂ} of fetal bovine serum (hereinafter refer
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Non-woven fabric K, T

[

0064 ]

I}

(Example

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

and placed in a polypropylene container.

To this container. 1

(heparin concentration. 30 U/ml.} was added. and the content of the container was

mixed by inversion in an incubator at 37°C for 20 minutes.

Thereatier, the

ml. of human blood

adsorption ratio of each blood component was calculated according to the Equations

210 4 below,

using Automated Hematology Analyzer XT-18001 (Sysmex Corporation).

ithe

results are shown in Table 2

betore circulation} -

granulocytes in blood before circulation) = 100 .

(number of granulocyies in blood after circulation)) /

Equation 2

Measurement of the number of cach blood component was carried owt

{number of



The non-woven fabric E was cut out into 2 disks each having a diameter of 8 mm, and placed in a
polypropylene container. To this container, 0.8 mL of MS prepared such that each of IL-6 and 1L-8 is
contained at a concentration of 500 pp,/mL was addesl, and the content of the container was mixed by
inversion in an incubator at 37C for | hour. Thereafter, the adsorption ratios of 11..d6 and 11,8 were
calculated in the same manner as in Example 9. The results are shown in Table 2. 100841 (Example
13) The non-wmfgrg,fa_b_ ic F w\a;%kqu}\out{into g/ Silslgi ea%jh)haf\_/ing a pljgmet E of | q}m,kand placed
in a polypropylene contamner. 10 s con %ﬁﬁé?ﬁ g'ml..of 177138 pr?eﬁlg%é sUch that each oft! .-6 and
11,8 is contained,at & concentiation pf-500.pa.il, b Qwas addad.and the contept,ef the container
was mixed by inversion in an incubator at 37C for | hour. Thereatfter, the adsorption ratios of IL-6 and
IL-8 were calcylatedindhe samesxnannerasdndsxample 9. Theresults are shown in Table 2. 100851
(Example 14) The non-woven fabric G was cut out into 2 disks each having a diameter of 8 mm,
and placed in a polygtepylenk eohtainer:dEothisicdrtaingn B8k Of [BB:prepared:such that each of
IL-6 and 1L-8 is contained at a concentration of 500 pg/ml. was added, and the content of the
containér was ket By iivERIon iHBeIdUb stek et 37C foprhvii THarasfBl (HewassFption ratios
of EL-6 and 11.-8 were calcuI?te 2 Qin the same manner as.in Example 9. The results are shown in
Table 2. [0086 1 BEMfie #5)00d PR ?}é?f‘?aﬁljigﬁ:’r -WASREUt into 2 disks each having a
diameter of 8&1& §Salgnd placed in a polypropylene container. To this container, 0.8 mi. of. FEIS 2 E
prepared such that each of 11,-b and 1L-8 is contained at a concentration of 500 pg/m1., was added,
and the contept of thg.container was mixed by inversion in an incubator at 37C for 1 hour. Thereafter,
the adsorption ratios of IL-6 and IL-8 were calculated 33 in the same manner as in Example 9. The
results are shown in Table2- {087 Lufiexaimple £6) out ifileatinkwovesn fabrienNrwas aeuhout into 2
disks each having a diameter of 8 mum and placed in a polypropylene container. To this container, 0.8
ml, of FRS prepédradeidch thatleacippiend ceranderl, -8 islventainenat arcbriddnrationlef&00 pg/mi,
was added. and the content of the container was mixed by inversion in an incubator at 37C fbr 1 hour.

Thereafter, thé 5888t FaE46F 11 L6 Mahd Was-Blidiske' CAILHIABEER tHe SaiB TERNERSas in Example
9. The results are shown in Table 2. 10100881 glézfggnple;o?%. . . ‘
INIXC YV IBVEISION i an Imcupalor av - EOT 2 inuies. }hﬁ‘r@éiiit‘i {bL‘

adsorption ratio of each blood component was calculated i1 the same manner as in
Example 1. The results are shown in Table 2.

15 [0066]
{I-xample 3}

The non-woven fabric F was cut out into a disk having a diameter of § mm,
and placed in a polypropylene container,  To this container, 1 mb of human blood
{(heparin concentration, 30 U/mL) was added. and the content of the container was

20 mixed by inversion in an incubator at 37°C for 20 minutes.  Thereafter, the
adsorption ratio of each blood component was calculated in the same manner as in
Example 1. The results are shown in Fable 2.

[0067]
(I-xamplie 4)

25 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 container was



The non-woven fabric N was cut out into 2 disks each having a diameter of 8 mm, and placed in a
polypropylene container. To this container. 0.8 ml. of FEIS prepared such that each of 11,-6 and 11.-8
is contained at a concentration of 500 pg/mE Dwas added, and the content of the container was mixed
by inversion in an incubator at 37C for 1 hour. Thereafter, the adsorption ratios of 11,-6 and 11,-8 were
calculated in the same manner as in Example 9. The results are shown in Table 2. 100891 (Example
18) 20The non-woven fabric 0 was cut out into 2 disks each having a diameter of 8 mm, and placed in
a polypropyleriB ESHtAINBY SFEthi8 BOMAHTEF D i 'of *FiHS BHpkred SUEF AT €At of 11.-6 and IL-8
s contained g canesnirgion of, 290 piml yas added: and e conient of s containg; was mixed
by inversion in an ihcubator at 37C for | hour. ereafter, the a sorptlon‘r‘aglos olp'ﬁ,-% and IL-8 were
calculated in the same manner as in;Example.9,,The results are shown in Table 2. 100901 (Example
19) 34 The non-woven thbric P was cut out into 2 disks each having a diameter of 8 mm, and
placed in a polypreyiylene container. To this container, 0.8 nil, of HIS prepared such that each of IL-6
and 11.-8 is contained at a concentration of 500 pglinl. was added, and the content of the container
was mixed by {hversion 3n an incubator at 37C for 1 hour. Thereafter, the adsorption ratios of IL-6 and
11.-8 were calculated in the same manner as in Example 9. The results are shown in Table 2. 1 00911
(Example 20) The nohBw80BH BTt EPiral dssit pith 2 BidkEEAEH Ravinir g eharmbteF6R8 Omm, and
placed in a pol}/r%r%iy ene cont?iner. T0 this container,.0.8.mt. of 1:13§ Pnrlep?red suct that each of

a

IL-6 and IL-8 i€'Cohtained 4t %’@@ﬁgg%lt“rg‘ﬁéﬁﬂé ‘500 pgli{r)n ,‘W%%”é‘%ia‘efd, and i%eh UBhteRt O the container

was mixed by ipversion n e ingHhaign at 3 1GIrh ou &nﬁﬁﬁé%ﬁﬁ?ﬁmm? {Ad3armpIonratigs of IL-6 and

IL-8 were calculated in the same manner as’'in Example 9. The results are shown in Table 2. 15[00921
(Comparative fxample @) ersiod hednansvemendabric Givas guteut intei-gisks-eaeh having a
diameter of 8 mm, and placed in a polypropylene container. To this container, 0.8 ml, of 1135 prepared
such that eachudfdipBoand:ib«8 is:cohtained atraconcentrafion0f 600 pglint 20wasagded, and the
content of the container was mixed by inversion in an incubator at 37C for 1 hour. Thereafter, the
adsorption ratieseeii1e 16 ahbelre8vere chleuiated ibithé same manner as in Example 9. The results

are shown in 1[-8{%% }2 100931

{Example 6}
The non-woven fabric M was cut out into a disk having a diameter of § mm.
15 and placed i a polypropylene container.  To this container, 1 mb. of human blood
(heparin concentration, 30 U/mbL} was added, and the content of the container was
mixed bv inversion in an incubator at 37°C for 20 minutes.  Thereafter, the
adsorption ratio of each blood component was calculated in the same manner as in
Example 1. The results are shown in Table 2.
20 106701
{(bxample 73
The non-woven fabric N was cut out into a disk having a diameter of 8 mm,
and placed in a polypropylene container.  To this container, | ml of human blood
{heparin concentration, 30 U/mL} was added. and the content of the confainer was
25 mixed by inversion i an incubator at 37°C for 20 minutes,  Thereafier, the
adsorption ratio of cach blood component was calculated in the same manner as in

Fxample 1. The results are shown in Table 2.



(Comparative Example 10) 2 5The non-woven fabric | was cut out into 2 disks each having a diameter
of 8 mm, and placed in a polypropylene container. To this container, 0.8 ml, of !PBS prepared such
that each of IL-6 and 11,-8 is contained at a concentrgtion of 500 pg/ml., 35 was added, and the
content of the container was mixed by inversion in an incubator at 37C. for | hour. Thereafter, the
adsorption ratios of 11.-6 and 11.-8 were calculated in the same manner as in Example 9. The results
are shown in Eﬁ%ﬁ a‘Z [00941 (Comparative Example |) The non-woven fabric J was cut out into 2
disks each hav diameter of 8 mm, and placed in a polypropylene container. To this container, 0.8
ml. of HIS pregﬂgg}g}é% that each of IL-6 and IL-8 is contained at a concentration of 500 pg./in L was
added, and the content of the container was mixed by inversion in an incubator at 37C. for | hour.
Thereafter, the adsorption.satias. of W:16;and 1L -8were calculated n the same mannenas. in Example
9. The results are shown in Table 2. [00951 (Comparative Example 12) The non-woven fabric K was
cut out into 2 disksleachihaving ardiametercaf 8:10mmpahd placeddn a polyprepyteneicoatainer.lu this
container, 0.8 ml. of MS prepared such that each of 11-6 and IL-8 is contained at a concentration of
500 pg/ml, wasariiedc e thaltohteht oftheveomadser svals miseetdy ivbesiontinnan Wisubator at 37C
tbr I hour. Thereafter, the adsorption ratios of IL-6 and 11.-8 were calculated in the same manner as in
Example 9. THEIFSSURS A8 8WBWh 4R FaBIEST 31010806 (Ecpaistive! BXafE 18)  The
non-woven fabyic J, was eyt oyt intg disks eachhaving.a diameer of 6.mm, and placed in a
polypropylene COontainer. To this ton ainer, 0.8 mf. of c;LLSLSi'prepare' suc %afeac'ﬁo‘?lf_ﬁ and 11.-8 is
contained at a;goReantiation,of 0B pe/ml, 2.awas gdded, and the content of the container was mixed
by inversion in an incubator at 37C for | hour. Thereafter, the adsorption ratios of 1L-6 and 1L-8 were
calculated in theysame manner as in Example 9. The results are shown in Table 2. 36 [00971
(Comparative Example 14)

10 {Example 9}

The non-woven fabric P 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/mLY was added, and the content of the container was
mixed by inversion in an incubator at 37°C for 20 minutes.  Thereafier, the

15 adsorption ratio of each blood component was calculated in the same manner as in
Example 1. The results are shown in Table 2.
[0073]
(Example 1)
The non-woven fabric Q was cut out into a disk having a diameter of 8 mm,
20 and placed in a polypropylene container.  To this container. 1 mL of human blood
{(heparin concentration, 340 U/mL) was added, and the content of the container was
mixed by inversion 1n an incubator at 37°C for 20 minutes.  Thereafter, the
adsorption ratio of each blood component was caleulated in the same manner as in
Example 1. The results are shown in Table 2.
25 100741
{Comparative Example 1)

The non-woven tabric C was cut out into a disk having a diameter of 8 mm.



The non-woven fabric R was cut out into 2 disks each having a diameter of 8 mm, and placed in a
polypropylene container. To this container, 0.8 ml, of HIS 5prepared such that each of 11,-6 and I11-8 is
contained at a concentration of 500 pg/ml, was added; and the content of the container was mixed by
inversion in an incubator at 37C for | hour. Thereafter, the adsorption ratios of 11,6 and IL-8 were
calculated in the same manner as in Example 9. The results are shown in Table 2. [00981
10(Comparative xam le 1{5‘2. __The non-woven fabric S was cut out into 2,%5@ e 4h_]§aving a
diameter of infi ARG hERA 1 A BER OBy RHE Rontaibe it & SRIE Eehthindr 00 B HiE (giﬁlﬂ S prepared
such that each gl A Uhefhis conianed ala.coneanialion of s0p0/ml.AsiAdkled, and the
content of the container was mixed by inversion in an incubator at 1537C. for | hour. Thereafter, the

adsorption ratigs<efi 11.16.and 418 were caleylatedrin the same.manner@sdnrkxample 9. The results
are shown in Table 2. [00991 (Comparative Example 16) The non-woven fabric T was cut out into 2

disks each hauihgadiameterof:8:2 B, cang placed/in a:poliyprdpyleére cantabnererl this container,
0.8 mE of FIBS prepared such that each of IL-6 and IL-8 is contained at a concentration of 500 pg/m1.,
was added, arfdtenéohtent ot theiboataiiervias mikédZby inversion in an incubator at 37C for 1 hour.
Thereatfter, the adsorption ratios of IL-6 and 1L-8 were calculated in the same manner as in Example
9. The results &%/ shown in Table 2. 25[0lOal [Table 2] 37 Sample(Non-woven fabric) andlocyte
adsorption rati&C/O Lg/lrtr? ,@g%ltgpqgigption ratio iu.id

gimpa
‘The non-woven fabric | was cut out into a disk having a diameter of § mm,
and placed in a polypropylene container.  To this container, | ml of human blood
Lo {heparin concentration. 36 U/mb) was added, and the content of the container was
mixed by inversion in an incubator at 37°C for 20 minutes.  Thereafier, the
adsorption ratio of each blood component was calculated in the same manner as in
Example 1. The results are shown in Table 2.
[0076]
5 {(Comparative Example 3)

The non-woven fabric I was cut out mnto a disk having a diameter of 8 mm.
and placed in a polypropylene container.  To this container, I mL of human blood
{heparin concentration. 30 U/mi.) was added, and the content of the container was
mixed by inversion in an incubator at 37°C for 20 minutes.  Thereafter, the

20 adsorption ratio of each blood component was calculated in the same manner as in
Example 1. The results are shown in Table 2.
(0077}
(Comparative Example 4)
The non-woven fabric K was cut out into a disk having a diameter of 8 mm,
25 and placed in a polypropviene contamner.  To this container, | mL of human blood
(heparin concentration. 30 U/mL) was added, and the content of the container was

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



Monocyte adsorption ratio (%) L-6 adsorption ratio (%) ILS adsorption ratio (/0 Examples land! |
Non-woven fiabric D 75.6 0.0 92 95.5 74.9 Examples ' and 1" Non-woven fabric E 86.5
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adsorption ratio of each blood component was calculated in the same manner as in
bExample 1. The results are shown in Table 2.

10078]

{(Comparative Example 5)

The non-woven fabric L 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 container was
rixed by inversion in an incubator at 37°C for 20 minutes.  Thereafier, the
adsorption ratio of each blood component was calculated in the same manner as in
Example 1. The results are shown in Table 2.

(00791
(Comparative Fxample 6)

The non-woven fabric R was cut out into a disk having a diameter of 8 mm,
and placed in a polypropylene container.  To this container, 1 mb of human blood
(heparin concentration. 30 U/mbL) was added, and the content of the container was
mixed by inversion in an incubator at 37°C for 20 minutes.  Thereafter, the
adsorption ratio of each blood component was calculated i the same manner as in
Example 1. The results are shown in Table 2.

{0080]
(Comparative Example 7)

The non-woven fabric § was cut out into a disk having a diameter of 8 mim.
and placed in a polvpropylene comtainer.  To this container, i mi. of human blood
(heparin concentration, 3¢ U/mlL) was added, and the content of the container was
mixed by mversion in an incubator at 37°C for 20 minuies.  Thereafier, the

adsorption ratio of each blood component was calculated in the same manner as in

[0081]
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(Comparative bxample 8)

The non-woven fabric T was cut out into a disk having a diameter of 8 mm,
and placed in a polypropylene container.  To this container, T mbL of human blood
{(heparm concentration, 30 U/mlb) was added, and the content of the container was

5 mixed by inversion in an incubator at 37°C for 20 minutes.  Thereafter, the
adsorption ratio of each blood component was calculated 111 the same manner as in
Example 1. The results are shown in Table 2.

100821
(Example 11)

iy The non-woven fabric I was cut out into 2 disks each having a diameter of §

—

mm, and placed in a polypropylene container.  To this container, 6.8 mL of fetal
bovine serum (hereinafter referred to as FBS) prepared such that each of 1L-6 and I1.-
& is contained at a concentration of 560 pg/mi. was added. and the content of the
container was mixed by inversion in an incubator at 37°C for 1 hour.  Thereafier,

the remaining concentration of each ot L.-6 and 1L.-8 was measured by the ELISA

L

method. to calculate the adsorption ratios of 11.-6 and [L.-8 according to the Equations
S and 6, respectively.  The results are shown in Table 2.
Ratio of IL-6 adsorption (%) = {{concentration of 1L.-6 before mixing by
inversion) - {concentration of [L-6 after mixing by inversion}} / {concentration of 1L~
20 6 before mixing by mversion) x 100 ... Equation 5
Ratio of 1L-8 adsorption (%) = {{concentration of [L-8 before mixing by
inversion) - {concentration of [L-8 after mixing by inversion}} / {concentration of 1L~
8 before mixing by inversion) * 100 ... Equation 6
[6083]
25 {Example 12)
The non-woven fabric E was cut out into 2 disks each having a diamcter o1 §

mm, and placed in a polvpropylene container.  To this container, 0.8 mL of FBS



5 and IS Non-woven fabric H 89.5 0.0 93 85.3 40.2 Examples band 16 Non-woven fitbric M 95 cp.?
80.3 Examples 7 and 17 Non-woven fabric N 85.0 0.1

32

prepared such that each of -6 and [L-8 is contained at a concentration of 500 pg/mL
was added. and the content of the container was mixed by inversion in an incubator at
37°C for thour.  Therealter, the adsorption ratios of 1L-6 and 1L-8 were caleulated
in the same manner as in Example 9. The results are shown in Table 2.
5 10084}

{Example 13)

The non-woven fabric FF was cut out into 2 disks each having a diameter of 8
mm, and placed in a polypropylene container.  To this container, 0.8 mbL of FBS
prepared such that each of 1L-6 and [1.-8 is contained at a concentration of 500 pg/mL

1.0 was added, and the content of the container was mixed by inversion in an incubator at
37°C for 1 hour.  Thereafter, the adsorption ratios of 1L-6 and 11.-8 were calculated
in the same manner as in Example 9. The results are shown in Table 2.

{0085]
{(Example 14)

15 The non-woven fabric G was cut out into 2 disks cach having a diameter of 8
mimn, and placed in a polvpropylene container.  To this container. 0.8 ml. of FBS
prepared such that each of 11-6 and 1L-8 is contained at a concentration of 500 pg/mL
was added, and the content of the container was mixed by inversion in an incubator at
37°C tor | hour.  Thereafter, the adsorption ratios of L-6 and 11.-8 were calculated

20 in the same manner as in Example 9. The results are shown in Table 2.

100861
{(Example 15)
The non-woven fabric H was cut out into 2 disks each having a diameter of 8

mm, and placed in a polypropylene container.  To this container, 0.8 mb of FBS

25 prepared such that each of [L-6 and 1L-8 is contained at a concentration of 500 pg/mlL.
was added, and the content of the container was mixed by inversion 1n an incubator at

37°C for 1 hour. Thereatter, the adsorption ratios of IL-6 and [L-8 were calculated



93 94.2 54.0 Examples Sand 18 Non-woven fabric 0 86.5 0.0 95 95.4 90.0 Examples 9 and 19
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1 the same manner as in Example 9. The results are shown in Table 2.
[O087]
(Irxampie 16}

The non-woven fabric M was cut out into 2 disks cach having a diameter of §

5 mm. and placed in a polypropylene container.  To this container, 0.8 mbL of FBS

prepared such that each of 11.-6 and 1.-8 is contained at a concentration ol 500 pg/ml.
was added, and the content of the container was mixed by inversion in an incubator at
37°C for | hour.  Thereafier. the adsorption ratios of 11-6 and 11.-8 were calculated

in the same manner as in Example 9. The results are shown in Table 2.

oo

[0088]

{Example 17)

The non-woven fabric N was cut out into 2 disks each having a diameter of §

mm. and placed i a polypropylene container.  To this container, 0.8 mL of FBS

prepared such that each of TL-6 and 11.-8 1s contained at a concentration of 500 pg/mL

was added. and the content of the container was mixed by inversion in an incubator at
37°C for 1 hour.  Thereafter, the adsorption ratios of 1L-6 and 11.-8 were calculated
in the same manner as in Example 9. The results are shown in Table 2.
[008Y]
(Example 18)

20 The non-woven fabric O was cut out into 2 disks each having a diameter of 8
mm, and placed in a polypropvlene contamer.  To this container, 0.8 mbL of FBS
prepared such that each of [L-6 and 11.-8 is contained at a concentration of 500 pg/ml.
was added, and the content of the container was mixed by inversion in an incubator at
37°C for 1 hour.  Thereafier, the adsorption ratios of 1L.-6 and 1.-8 were calculated

25 in the same manner as in Example 9. The results are shown in Table 2.

[0090]

{Example 19)
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The non-woven fabric PP was cut out into 2 disks each having a diameter of §
mm, and placed in a polvpropyiene container.  To this container, 6.8 mL of FBS
prepared such that cach of [L-6 and 1L-8 is contained atf a concentration of 504 pg/mL
was added. and the content of the container was mixed by inversion in an incubator at
37°C for 1 hour.  Thereafter, the adsorption ratios of 1L-6 and 1[-8 were calculated
in the same manrner as in Example 9. The results are shown in Table 2.
[06091]
(Example 20}

The non-woven fabric (2 was cut out into 2 disks each having a diameter of 8
mi, and placed in a polvpropylene container.  To this container, 0.8 mL of FBS
prepared such that each of 11.-6 and 11.-8 is contained at a concentration of 500 pg/ml.
was added, and the content of the contamer was mixed by inversion in an incubator at
37°C for | hour.  Thereafter, the adsorption ratios of [L-6 and {1.-8 were calculated
i the same manner as in Example 9. The results are shown in Table 2.
106921
{Comparative Example 9)

The non-woven fabric C was cut out into 2 disks cach having a diameter of 8
mm. and placed in a polypropylene container.  To this container. 0.8 mi of FBS
prepared such that each of [L-6 and 11.-8 is contained at a concentration of 500 pg/ml.
was added, and the content of the container was mixed by inversion in an incubator at
37°C for 1 hour.  Thereafter, the adsorption ratios of I1-6 and IL-8 were calcutated
i the same manner as in Example 9. The results are shown in Table 2.
[0093]
(Comparative Example 10)

The non-woven fabric I was cut out into 2 disks each having a diameter of 8
mm, and placed in a polypropylenc container.  To this container. 0.8 mL of FBS

prepared such that each of I1.-6 and 1L.-8 is contained at a concentration of 500 pg/ml.
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was added. and the content of the container was mixed by inversion in an incubator at
37°C for | hour. Thereafter. the adsorption ratios of H.-6 and 11.-8 were calculated

1 the same manner as in Example 9. The results are shown in Table 2.

10094 ]
(Comparative Example 11}

The nen-woven fabric J was cut out into 2 disks each having a diameter of 8
mm, and placed in a polvpropvlene contamner.  To this container, 0.8 ml. of FBS
prepared such that each of 1L-6 and [1.-8 is contained at a concentration of 500 pg/ml.
was added, and the content of the contamer was mixed by inversion in an incubator at
37°C for | hour. Thereafter, the adsorption ratios of IL-6 and 1L-8 were calculated
in the same manner as in Example 9. The results are shown in Table 2.
[0095]
{Comparative Example 12)

The non-woven fabric K was cut out into 2 disks each having a diameter of 8
mm, and placed in a polypropvlene container.  To this container. 0.8 mbL of FBS
prepared such that cach of 1L-6 and 1L-8 is contained at a concentration of 500 pg/mbL
was added. and the content of the comtainer was mixed by inversion in an incubator at
37°C for § hour.  Thereafter, the adsorption ratios of 1L-6 and 1L-8 were calculated
int the same manner as in Example 9. The results are shown in Table 2.
[0096]
(Comparative Example 13)

The non-woven fabric L. was cut out into 2 disks each having a diameter of &
mm, and placed in a polypropylene container.  To this container. 0.8 ml of FBS
prepared such that each of 11.-6 and 11.-8 1s contained at a concentration of 500 pg/mbL
was added, and the content of the container was mixed by inversion n an incubator at
37°C for | hour.  Thereafter, the adsorption ratios of 1L-6 and [1L.-8 were calculated

in the same manner as in Example 9. The results are shown m Table 2.
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[0097]
{Comparative Example 14}
The non-woven fabric B was cut out into 2 disks each having a diameter of 8

. and placed in a polypropyiene container.  To this container, 0.8 mbL of FBS

i

prepared such that cach of 1L-6 and [1L.-8 1s contained at a concentration of 500 pp/mbL
was added, and the content of the container was mixed by mversion in an incubator at
37°C for 1 hour. Thereafter, the adsorption ratios of HL.-6 and 1L.-8 were calculated
in the same manner as in Example 9. The results are shown i Table 2.

[0098]

10 (Comparative Example 15)

The non-woven fabric § was cut out into 2 disks each having a diameter of §
mun, and placed in a polypropylene container.  To this container, 0.8 mL of FBS
prepared such that each of 11.-6 and 11.-8 is contained at a concentration of 500 pg/mlL
was added. and the content of the container was mixed by version in an incubator at

15 37°C for t hour. Thereafter. the adsorption ratios of [1-6 and 11.-8 were caleulated
in the same manner as in kExample 9. The results are shown in Tabte 2.

100699]

(Comparative Example 16}

The non-woven fabric T was cut out into 2 disks each having a diameter of §

A
oy
<3

mm, and placed in a polypropylene container.  To this container, 0.8 mL of FBS
prepared such that each of [1-6 and [L-8 15 contained at a concentration of 500 pg/mi.
was added, and the content of the container was mixed by inversion in an incubator at
37°C for 1 hour.  Thereafter, the adsorption ratios of [L-6 and [L.-8 were calculated
in the same manner as in BExample 9. The results are shown i Table 2.

25 F01001

[ Table 2}



Comparative Examples 8 and 16 Non-woven fabric 1 50.0 0.0 52 12.3 15.0 101011 sect on the results
shown in Table 2, it became clear that the ea blood cc PC ent adsorption of the present invention
comprising a water-insoluble having a surface towhich a functional group containing a silyl group
is introduced have higher adsorption ratios ol granulocytes and mono 38 higher adsorption ratios of
IL-6 and IL-8 compared to the carriers comprising a water-insoluble carrier having a surface whose
functional group does not contain a silyl group. INDUSTRIAL APPLICABILITY [0102] The present
invention can be used as a blood component adsorption column in the field of medicine. 39 CIAIMS

Granulocyvle | Lymphooyie 1 Monocyte -6 -8
Sample (Non-woven fabric) adsorption adsorption | adsorption | adsorption | adsorption
ratio {%) ratio (%} ratio (%) ratio {%o} ratio (%)
xmpes Nopwoverl 7556 0.0 92 955 74.9
amples Nopwove | 865 0.0 91 91.3 49.9
amples Noowoven 80,0 0.0 94 96.9 85.9
Framples Norwoven L 80,4 00 | 9 88 .4 60.2
xampies Nonwenn 895 0.0 9 853 402
amples Nomwoven | g0.2 oo | 95 92.2 80.3
| xamples Norworen %50 | o 93 942 | 540
| xamples Norwosen | 86.5 0.0 95 95 4 90.0
amples Nomwover | 2.0 0.0 90 90.4 55.0
Caamples Mot 84 | 00 92 | 912 45.5
Companstive fxamples | Nonwoven | 66,8 0.0 7 96.9 793
Comparutive Examples | Nonwoven | 92,9 0.0 95 145 18
Comparaiive Bamples | Nonwoven | 8.0 0.0 94 43.8 31
(th;}mpazaz:z Ei'i;amptes N?;;::)‘;{u} 50 0.0 36 59 113
Comparative Examples | Norwoven | 0.1 75| 950 | 53
: Campa?:z g?l;(amples N;};{;;j:};{ua 27 5 0.0 94 104 g3
_ Cﬁmpas:;a;éz; Iiii;eamples N?;:;}lm 757 0.2 94 353 53
Compatative [xamples | Novwoven | 5.0 0.0 52 12.3 (5.0
[O101]

Based on the results shown in Table 2. 1t became clear that the carriers for
5 blood component adsorption of the present invention comprising a water-insoluble
carrier having a surface to which a functional group containing a silyl group is

introduced have higher adsorption ratios of granulocyvtes and monocytes as well as



A carrier for blood component adsorption comprising a water-insoluble carrier having a surthce to
which a functional group(s) containing a silyl group and an 5amino group is/are introduced. 2. The
carrier for blood component adsorption according toxtaim |, wherein said water-insoluble carrier has a
proton adsorption capacity of | .5x10-5 to 3.0x-10-3 3. The carrier for blood component adsorption
according to claim 1 or 2, wherein the silicon atom of said silyl group and the nitrogen atom of said

amino group rej;}ir}kg together l()ixyar% ﬁlk I"Ct@iini 4. The ggr_rie_ for blood Wcom%?nent adsorption
according to clAins “WHEFai A a1 chathds s SIPRAACHAYIRY AT HOPE B4 & carbon atoms.
>, e carrier Rr,pland.samponant AN ALEAIAING 18214 ANG o SRS PR iherein said
silyl group has an alkyl group andlor alkoxy group. 6. The carrier for od component adsorption
according to claip Swherein said alkyl group is a methyl group or ethyl group. 7. The carrier for blood
component adsorption according to claim 5 orb, wherein said alkoxy group is a methoxy group or
ethoxy group. 203 Thgdarrierfor. Bladék coinponent adsorption according to any one of claims to 7,
wherein said water-insoluble carrier is composed of a fiber or particle. 9,Die carrier for blood

component ad$8fption according to claim S. wherein said Fiber has a fiber diameter of, or said particle
has a particle diameter of, 0.5 to, 20 um. 251 0.A column Mr blood component adsorption filled with the

carrier for blood compBh&RTSB5BHRGIASEBrE 0 & YRRt Fgdgorption column

in the field of medicine.
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CLAIMS

I A carrier for blood component adsorption comprising a water-insoluble
carrier having a surface to which a functional group(s) containing a silvl group and an
amino group is/are introduced.

2. The carrier for blood component adsorption according to claim 1, wherein

said water-insoluble carrier has a proton adsorption capacity of 1.5x107 to 3.0x107

w

eq/

q

3. The carmier for blood component adsorption according to claim | or 2,
wheren the silicon atom of said silyl group and the nitrogen atom of said amino
group are Hinked together by an alkyl chain.

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

5. The carrier for blood component adsorption according to any one of claims |
to 4, wherein said stlyi group has an alkyl group and/or alkoxy group.

6. The carrier for blood component adsorption according to claim 5, wherein
said alkyl group 1s a methyl group or ethyl group.

7. The carrier for blood component adsorption according to claim 5 or 6,
wheremn said alkoxy group is a methoxy group or ethoxy group.

8. The carrier for blood component adsorption according to any one of claims 1
to 7. wherein said water-insoluble carrier is composed of a fiber or particle.

9, The carrier for blood component adsorption according to claim 8, wherein
said fiber has a fiber diameter of, or said particle has a particle diameter of, 0.5 to 20
TEie!

10, A column for blood component adsorption filled with the carrier for blood

component adsorption according o any one of claims 1 o 9,



