
DESCRIPTION CARRIER FOR BLOOD COMPONENT ADSORPTION AND BLOOD COMPONENT
ADSORPTION COLUMN TECHNICAL FlELD 100011         The present invention relates to a carrier
for blood component adsorption and a column for blood 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 these inflammatory diseases can be treated by inactivating
inflammatory cytokines with biologicals such as low molecular drugs and antibodies.-ever, it is
becomin clear that each inflammatory cytokine does not act alone on the site of inflammation, but a
plurality of types of inflammatory cytokines synergistically act to cause development and progression
of inflammatory diseases. Therefore, recent interest has focused on the effectiveness 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 bead as a medium, is employed to carry out extracorporeal circulation 25of blood of the
patient with an inflammatory 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 in its surface is used as a medium (Patent Document I), and, in terms of the
medium that adsorbs activated leukocytes and cytokines at the same time, there are reports wherein a
nonwoven fabric or bead whose surface is modified with amino groups is used as a medium (Patent
Documents 2 and 3). PRIOR ART DOCUMENTS !Patent Documents! 



[00041 1Patent Documem I 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 I
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 capacity needs to he improved especially for granulocytes and monocytes among
leukocytes. 100061 20In 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 cytokincs. MEANS
FOR. SOLVING THE PROBLEMS 2 5100071 In order to solve the above-described problem, the
present inventors  efficient adsorption removal of granulocytes and monocytes as well as inflammatory
cytokines, thereby completing the present invention. 100081        That is, the present invention
provides the carrier for blood component adsorption and the column for blood component adsorption
described in the (1 ) to (9) below.        A carrier for blood component adsorption comprising a
water-insoluble carrier having a surface to which a functional group(s) containing a silyl group and an
amino group is/are introduced. 0(2)The carrier fOr blood component adsorption according to the
above-described (1 ), wherein the water-insoluble carrier has a proton adsorption capacity of 1.5x 10-5
to 3.0Y10-3 eq/g. 



(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 adsorption 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 (I) to (4), wherein the silyl
group has an alkyl group and/or alkoxy 20group.  (6) The carrier for blood component adsorption
according to the above-described (5), wherein the alkyl group is a methyl group or ethyl group.  (7)
The carrier for blood component adsorption according to the above-described (5) or (6), wherein the
alkoxy group is a methoxy group or ethoxy group.  (8) The carrier for blood component adsorption
according to any one 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). wherein the fiber has a fiber diameter of, or the particle has a particle diameter
0,5 to 20 um.  (10) A column for blood component adsorption filled with the carrier for blood
component adsorption according to any one of the above-described (1) to (9). EFFECT OF TFIE
INVENTION [00091        With the carrier for blood component adsorption of the present invention_
granulocytes and monocytes can be efficiently removed by adsorption from blood of 1 0a patient with
an inflammatory disease, and inflammatory cytokines can also be removed by adsorption at the same
time. Further, a column for blood component adsorption filled with the carrier for blood component
adsorption of the present invention can be used for leukocytapheresis, and can produce a preferred
therapeutic effect in treatment of a severe inflammatory disease. 0REST MON', FOR CARRYING
015-1 THE INVENTION 100101        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 silyl group and an amino group is/are introduced, 20100111        The
"carrier for blood component adsorption" means a material with which a blood component(s) can be
removed from blood by adsorption. 100121 The blood component means a component constituting
blood, and examples 



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  cytokines are preferably removed by adsorption. [
00 1 31        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 factor-a, transforming growth factor beta, interferon-7, angiogenic growth factors and
immunosuppressive acidic protein. [00141 The interleukin means a evtokine which is secreted from a
leukocyte and functions for controlling the immune system, and examples of the interleukin include 1
0interleukin- I. interleukin-6 (hereinafter referred to as IL-6), interleukin-g (hereinafter referred to as
11,-8), interleukin-10 and interleukin-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_5component(s) does not easily occur. 1001 61        Examples of the "water-insoluble carrier"
include poly-olefins such as polyethylene and polypropylene; polyesters such as polyethylene
terephthalate and polybutylene terephthalate; fluorinated polymers such as Teflon (registered
20trademark); polysullone-hased polymers such as poly(p-phenylene ether sulfone); polyetherimides;
polyimides; polyamides; polyethers; polyphenylene sulfides; polystyrenes; and acrylic polymers; and
materials prepared by 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 5heat resistance or retention of the shape upon processing, polypropylene and
polypropylene-polyethylene copolymers are preferred. [00171  6 



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 group having the following chemical structure.
1Chemical Formula 11  R3     wherein the chemical structure of each of RI, 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 ethoxy. Examples of the sily1 group wherein all of Pi. R2 and R.3 are the same alkyl
group include trimethylsilyl and triethylsilyl.l'Aiimples of the sily1 group wherein all of RH R` and W are
the same alkoxy group include trimethoxysily1 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
methyldimethoxysilyl. I 5100191        The silyl group may contain one or more siloxane bonds.
However, in cases where siloxane bonds continue too much, free movement of the functional group is
suppressed, so that the number of continuous siloxane bonds is preferably not more than 5. [00201 In
cases where the silyI group described above is a silyl group wherein all of    K2 and le are substituted
by an alkyl group(s) and/or afkoxy group(s), the number of carbon atoms and oxygen atorns
constituting the alkyl group(s) and/or alkoxy group(s) is preferably not more than 5 since, in this case,
the silyl group can more  7 easily interact with blood components. 002 II        The -amino group- tneans
a functional group having the following structure. /Chemical Formula 21 R4 5 R5 wherein the chemical
structure of each of R4 and R5 is not limited, and examples of each of R4 and R5 include alkyl groups.
100221 The structure in which both R4 and R5 are hydrogen is called a primary 



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 tertiary 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 7 R B      wherein each of R6, R7 and le
represents a chemical structure other than hydrogen, 2 Uand the chemical structure is not limited.
Examples of each of R6, R7 and Rs include alkyl groups. [00741  in cases where the functional group
has a primary amino group, which is highly reactive, there is an increased risk of cross-linking of this
amino group to another chemical structure contained in the carrier for blood component adsorption,
and, moreover, the living body may be overstimulated 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 structure of 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 amino group (hereinafter referred to as the spacer) is preferably constituted by a hydrogen
atom(s), carbon atom(s), oxygen atom(s) and/or sulfur atom(s). In cases where the spacer is too large,
the density of the silyl group is low, 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 group containing a silyl group and an amino group" is to he introduced to the surface
of the water-insoluble carrier include active halogen groups such as the halornethyl group, haloacetyl
group, haloacetamidomethyl 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 5haloacetamidomethyl group is more preferred, since these have appropriate
degrees 



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 haloacetamidomethyl 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
haloacetamidomethyl group. 100281 The form of the "water-insoluble carrier" is preferably a "fiber or
particle" in 10view of enhancing the efficiency of removal of leukocytes by adsorption. In cases where
the water-insoluble 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 or particle" are preferably 0.5 to 20 um, more preferably 4 to 10 um, in view of
more stable 15exertion of the phagocytic activity of leukocytes. The lower limit is preferably 0.5 um,
more preferably 4 urn. The upper 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 property of granulocytes and monocytes to capture and eat microorganisms,
bacteria and the like which have 20invaded into the body of human or the like. 100291        The "fiber
diameter of the fiber" means the mean of values obtained by randomly 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,x ? 5followed by measuring the diameter of the fiber at 10 locations per
photograph (IOU locations 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  I and taking a
photograph of each sample 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 cases where the fiber diameter of the fiber is less than 10 um, a filler having a
larger diameter may he mixed in view of securing the strength of the carrier for blood component
adsorption, and the fiber diameter of such a fiber having a larger diameter is preferably I 0 to 50 p.m.
1003 I 1 



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 of suppression of the pressure loss due to clogging, granulocytes and monocytes are
preferably removed by adsorption utilizing their phagocytic activity and the interaction with the
"functional 20group containing a silyl group and an amino group", and inflammatory cytokines are
preferably removed by adsorption utilizing the interaction with the "functional group containing a silyi
group and an amino group". In view of this, in cases where the carrier for blood component adsorption
of the present invention is used by tilling a container such as a column with the carrier, the porosity
may be increased. On the 2 5other 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 to 98%, more preferably 90 to 95%. The lower limit of the value is  preferably 85%. more preferably
90%. The upper limit of the value is preferably 98%, more preferably 95%. Either preferred lower limit
may he combined with either preferred upper limit. 10013 5The "porosity" is the ratio of the volume of
the void in the carrier 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 blood component adsorption. More specifically-, a cross-sectional photograph of the
carrier for blood component adsorption is taken using a scanning electron microscope at a
magnification of 200x, and, based on the result of image analysis of the photograph, the porosity is
calculated according to the Equation 1 below. Porosity (%)  ,;(b-a) / h:100 ... Equation I a: Area of the
part occupied by the water-insoluble carrier 15b: Total area of the cross-section of the carrier for blood
component adsorption [00341         The silyl group contained in the "functional group containing a silyl
group and an amino group" is assumed to contribute largely to selective adsorption of 20granulocytes
and monocytes. On the other hand, it is considered that the presence of silyi groups at high density
suppresses free movement of the functional group,. leading to insufficient interaction with granulocytes
and monocytes. 0035.1 



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 amino groups 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, and the proton adsorption capacity of the carrier for blood component adsorption
of the present invention is preferably 1.5 xle to 3.0/ I 0-jeq/g, more preferably 1.0 /10-4 to 2.0z10-34g.
The lower limit of the value is preferably  1.5 10-seq/g, more preferably 1.0 x10-4eq/g. The 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 combined with either preferred upper limit. An adsorption capacity of ley/g herein means that 1
g of an adsorption carrier can adsorb 1 mot of protons. 10[0036j         The silyl group contained in the
"functional group containing a 0,1 group and an amino group" is assumed to contribute also to
adsorption of inflammatory cytokines to some extent. Although detailed mechanisms are unknown, it is
assumed that, since inflammatory cvtokines are proteins of about I to several 10 kDa and contain
many kinds of hydrophobic amino acids, inflammatory cytokines interact with, Hr example,
hydrophobic silyl groups such as trimethylsilyl. [00371         The container shape of the blood
component adsorption column of the present invention tilled with the carrier for blood component
adsorption is not limited as long 20as it has an inlet and an outlet for blood, and examples of the
container include polygonal prism-shaped containers such as cylindrical, triangular prism-shaped,
quadrangular prism-shaped, hexagonal prism-shaped and octagonal prism-shaped containers. The
container is preferably a container which can be filled with the carrier for blood component adsorption
in a laminated form, a container which can he tilled with the carrier for blood component adsorption
wound into a cylindrical shape, or a container wherein blood flows from the circumference of a cylinder
into the inside thereof, followed by flowing to the outside of the container.  1.3 EXAMPLES [003 81
The column for blood component adsorption of the present invention will now be described in more
detail by way of experimental examples. In Examples, .;)wt% represents % by weight. 10039]
(Preparation of Non-woven Fabric Made of PP) 



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: polypropylene        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
copolymerization component Composite ratio (weight ratio): core:sheath:sea=45:40:15 100401
After preparing a non-woven fabric composed of this fiber in an amount of 85 20wt% and a
polypropylene fiber having a diameter of 20 um in an amount of IS wt a sheet-shaped polypropylene
net (thickness, 0.5 mm; single fiber diameter, 0.3 mm; aperture, 2 mm K7 mu]) 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-layer structure (hereinafter referred to as the non-woven fabric made
of PP). 2 5[00411 (Pris.rtargtiors of Nrop-n,m6p 1:',Ahr1,- made or pSt4..01) The non-woven fabric
made of PP was treated at 95C with $ wt% aqueous  I 4 sodium hydroxide solution to dissolve the sea
component. By this, a non-woven fabric having a diameter of the core/sheath fiber of 5 jam and a hulk
density of 0.02 g/emi (non-woven fithric made of PSt+PP" hereinafter referred to as the non-woven
ntbric A) was prepared. [00421 (Preparation of Chloroacetamidomethylated Non-woven Fabric)       At
not more than 10C, 46 wt% nitrohenzene. 46 wt% sulfuric acid. I wt% paraformaldehyde and 7 wt%
N-methylol-q-chloroacetamide (hereinafter referred to as NMCA) were mixed together, and the
resulting mixture was stirred and dissolved, to prepare 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 modification 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 I g of the non-woven fabric A.
The reaction mixture was left to stand at 155C in a water bath to allow the reaction to proceed for 2
hours. Thereafter, the non-woven fabric was removed from the reaction liquid, and immersed in
nitrobenzene in the same amount as the reaction liquid for NM(A treatment, for washing.
Subsequently, the non-woven fabric was removed therefrom, and immersed in methanol for washing,
to obtain a chloroacetamidomethylated non- 



2 0woven fabric (hereinafter referred to as the non-woven fabric B). [0043 I ( 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 3 hours. The non-woven fabric after the  15 reaction was washed with DMS0 and
methanol, and further with water, to obtain a TEPA-modified non-woven fabric (hereinafter referred to
as the non-woven fabric C). The structural tbmilda of the functional group introduced to the non-woven
fabric C is shown in Table 1-1 100441 (Preparation of
N-2-faminoethyl)-3-aminopropyltrimethoxysilane-modified Nonwoven Fabric)         To 46.5 mt. of
DMSO, 0.22 mr. ol1N-2-(aminoethyl)-3- aminopropyltrimethoxysilane was added, and 3.3 m1. of
triethylamine was further 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 non-woven fabric after the reaction was washed with DMSO and methanol, and
further with water, to obtain an N-2-taminoethyl)-3- aminopropyltrimethoxysilane-moditied non-woven
fabric (hereinafter referred to as the non-woven Fabric D). 'Hie structural formula of the functional
group introduced to the non-oven Fabric D is shown in Table I. 100451 (Preparation of
N-2-(aminoethyl)-3-aminopropyltriethoxysilane-modified Nonwoven Fabric) 20"lo 46.5 ml. of DMSO,
0.27 ml, of N-2-(aminoethyl)-3- atninopropyltriethoxysilane was added, and 3.3 mi. of triethytamine
was further 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 fur 2
hours. The non-woven fabric after the reaction was washed 25 with DMSO and methanol, and further
with water, to obtain an N-2-(aminoethyl)-3- aminopropyltriethoxysilane-modified non-woven fabric
(hereinafter referred to as the non-woven fabric E). The structural formula of the functional group
introduced to  16 the non-woven fabric IC is shown in Table I. 100461 



(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, I 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, and further with water, to obtain an N-2-
(aminoethyl)-3-aminopropylmethyldimethoxysilane-modified non-woven fabric (hereinafter referred to
as the non-woven fabric F). The structural formula of the functional group introduced to the non-woven
fabric F is shown in Table I. [0047 j (Preparation of 3-Aminopropyltrimethoxysilanc-modified
Non-woven Fabric)       To 46.5 ml, of' DMSO, 0.18 ml, of 3-aminopropyltrimethoxysilane was added,
and 3.3 mt. of triethylamine was further 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 20non-woven fabric after the reaction was washed with
DMSO and methanol, and further with water, to obtain a 3-aminopropyltrimethoxysilane-modi lied
non-woven fabric (hereinafter referred to as the non-woven fabric C). The structural formula of the
functional group introduced to the non-woven fabric (.1 is shown in Table I. 10048 j 25(Preparation of
3-Aminopropyltriethoxysilane-modified Non-woven Fabric)        To 46.5 mi. of DMSO, 0.18 mi., of
3aminopropyitriethoxysilane was added, and 3.3 nil, of triethylamine was further added thereto,
followed by mixing the  17 resulting mixture to prepare a liquid. In this liquid. I g of the non-woven
fabric B was immersed, and the reaction was allowed to proceed at 40C, for 2 hours. The non-woven
fabric after the reaction was washed with Dmso and methanol, and further with water, to obtain a
3-aminopropyitriethoxysilane-modified non-woven 5fabric (hereinafter referred to as the non-woven
fabric I). The structural formula of the ftmetional group introduced to the non-woven fabric IT is shown
in Table I. 10049] (Preparation of 3-Elthoxypropylamine-modified Non-woven Fabric)        To 46.5 rnl,
of DMSO, 0.12 ml, of 3-ethoxypropylamine \A'aI; added, and 3.3 ml, of triethylamine was further added
thereto, followed by mixing the resulting mixture to prepare a liquid. In this liquid, I g or the non-woven
fabric 13 was immersed, and the reaction was allowed to proceed at 40C for 2 hours. The nonwoven
fabric alter the reaction was washed with DMS0 and methanol, and further with water, to obtain a
3-ethoxypropylamine-modified non-woven fabric (hereinafter 15referred to as the non-woven fabric 1).
The structural formula of the functional group introduced to the non-woven fabric I is shown in Table I.
100501 (Preparation of 4-Aminobutylaldehyde Dimethylacetal-modified Non-woven Fabric) 



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, I a of the non-woven fabric B was immersed, 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 referred to as the non-woven fabric J'). The structural formula of the functional group
introduced to the non-woven fabric J is shown in 'Fable 1.  18 10051 j (Preparation of
3-Aminopropionaldehyde 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 5the resulting mixture to prepare a liquid. In this liquid. I g of the non-woven
fabric B was immersed, and the reaction was allowed to proceed at 40C. for 2 hours. The non-woven
fabric after the reaction was washed with DMS0 and methanol, and further with water, to obtain a
3-aminopropionaldehyde diethylacetal-modified nonwoven fabric (hereinafter referred to as the
non-woven fabric K). The structural 10formula of the functional group introduced to the non-woven
fabric K is shown in Table I. I-00521 (Preparation of Chloroacetamidomethylated Polysultime)        To
32 ml, of 5 wt% polystilfone/nitrobenzene solution, 2 mi., of 2 wt% NMCA/sulfuric acid solution
prepared at 0C was added, and the resulting mixture was stirred for I hour. To this mixture, 800 mt., of
ice-cold methanol was added. to precipitate chloroacetamidomethylated polysulfone, which was then
recovered. The recovered ehloroacetamidomethylated polysulfone was dissolved in 20 mt., of
dimethyllormamide (hereinafter referred to as DMF), and 400 ml, of ice-cold 20methanol was added
again to the resulting solution, to obtain chloroacetamidomethylated polysullone. 100531 (Preparation
of Tetraethylenepentamine-moditied Polysullone Non-woven Fabric) In 30 mE. of DMI2, I g of
chloroacetamidomethylated polysulfone was dissolved, and tetraethylenepentamine was added to the
resulting solution to a concentration of 20 mM. The resulting mixture was stirred for 17 hours, and 600
mL of ice-cold methanol was added thereto to precipitate tetraethylenepentamine- 



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
group introduced to the non-woven fabric E.. is shown in Table 100541 (Preparation of
N-2-(aminoethyl)-3-aminopropyhrimethoxysilane-modified Polysulfone Non-woven Fabric)        In 30
mt., of DMF, 1 g of chloroacetamidomethylated polysullone was dissolved, and
N-2-(aminoeth,1)-3-aminopropyltrimethoxysilane was added to the resulting solution to a concentration
of "20 mM. The resulting mixture was stirred for 17 hours, and 600 ml, or ice-cold methanol was added
thereto to precipitate N-2- (aminoethyl)-3-aminopropyltrimethoxysilane-modi tied polystillone, which
was then recovered. The recovered 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 resulting solution. The non-woven fabric A 20was then immediately removed from the solution,
and further immersed in methanol, to obtain a
N-2-(aminoethyI)-3-aminopropyltrimethoxysilane-modified polysullone non-woven fabric (hereinafter
referred to as the non-woven fabric M). '1-he structural formula of the functional group introduced to
the non-woven fabric M is shown in Table I. 25[0055] (Preparation of
N-2-(aminoethyr)-3-aminopropy1triethoxysilane-modified Polysulfone Non-woven Fabric)         In 30
nil, of [WE, 1 g of chloroacetamidomethylated polysulfone was dissolved, and
N-2-(aminoethyl)-3-aminopropyltriethoxysilane was added to the resulting solution to a concentration
of 20 mM. The resulting mixture was stirred for 17 hours, and 600 nil, of ice-cold methanol was added
thereto to precipitate N-2- (aminoethyl)-3-aminopropyltriethoxysilane-modified polysullone, which was
then recovered. The recovered N-2-(aminoethyl)-3-aminopropyhriethoxysilane-modilied polysullone
was dissolved again in 20 ml, of DM.F, 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 na N-2-(aminoethyl)-3-aminopropyltriethoxysilane-modified
polysulfone non-woven fabric (hereinafter referred to as the non-woven fabric N). The structural
formula of the functional group introduced to the non-woven fabric N is shown in Table I. 00561
(Preparation of N-2-(aminoethyI)-3-aminopropylmethyldimethoxysilane-modified 71. 5Polysul lone
Non-woven Fabric)        In 30 ml.. of DMI, 1 g of chloroacetamidomethylated polysulfone was
dissolved, and N-2-(aminoethyl )-3-aminopropylmethyldimethoxysilane was added to the resulting
solution to a concentration of 20 WO. The resulting mixture was stirred for 17 hours, and 600 rul, of
ice-cold methanol was added thereto to 2 0precipitate
N-2-(aminoethyl)-3-aminopropylmethylditnethoxysilane-modified polysulfone, which was then
recovered. The recovered N-24aminoethy0-3- aminopropyrrnethytdimethoxysilane-moditied
polysullone was dissolved again in 20 ml", of DN1F, 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, 2 5and further immersed in methanol, to obtain a N-2-(aminoethyl)-3- 



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 0 is shown in Table I. [00571 (Preparation of 3-Aminoprop) Itrimethoxysilane-modilied
Polysullone Non-woen Fabric)         In 30 mL of Dm I g ofchloroacetamidomethylated polysul lone was
dissolved, and 3-aminopropyltrimethoxysi lane was added to the resulting solution to a concentration
o120 rnM. The resulting mixture was stirred for 17 hours, and 600 ml, of ice-cold methanol was added
thereto to precipitate 3- aminopropyltrimethoxysilane-modified polysultbne, which was then recovered.
The recovered 3-aminopropyltrimethoxysilane-modified polysulihne was dissolved again in 20 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 immediately removed from the solution, and further immersed in methanol, to obtain
a 3- aminopropyltrimethoxysilane-modified polysulfone non-woven fabric (hereinafter 1 5referred to as
the non-woven fabric 1'). The structural 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 Fabric) 20In 30 ml of DMF, I g of chloroacetamidomethylated polysul lime 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 mt. of ice-cold methanol was added thereto to
precipitate 3- aminopropyltriethoxysilane-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-woven fabric A was immersed in the resulting solution, The non-woven fabric A
was then immediately removed from the solution,  "r) and further immersed in methanol, to obtain a
3-aminopropyltriethoxysilanemodified polysulfone non-woven fabric (hereinafter referred to as the
non-woven fabric Q). The structural formula of the functional group introduced to the nonwoven fabric
Q is shown in Table I. 5[00591 (Preparation of 3-Ethoxypropylamine-modified Polysulfone Non-woven
Fabric) In 30 ml, of DM F'. I g of chloroacetamidomethylated polystillone was 



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 polysulfone, which 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 removed from the solution, and further 15immersed in methanol, to obtain a
3-ethoxypropylamine-modified polysulfone non- woven fabric (hereinafter referred to as the non-woven
fabric R). The structural 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 Fabric)        In 30 ml. of DMF, I g ol chloroacetamidomethylated polysullone 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 25hours, and 600 ml, of ice-cold
methanol was added thereto to precipitate 4- aminobutylakiehyde dimethylacetal-modified polvsulfone,
which was then recovered. The recovered 4-aminobutylaidehyde thmethylacetal-modified polysullone
was  dissolved again in 20 ml, of DM F. and 0.I 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 4- aminobutylaldehyde dimethylacetal-modified polysullone
non-woven fabric (hereinafter referred to as the non-woven fabric 5). The structural formula of the
functional group introduced to the non-woven fabric S is shown in Table I. [00611 (Preparation of
3-Aminopropionaldehyde Diethylacetal-modi fled Potysullone Nonwoven Fabric)        In 30 mi, of
DNB:. I g of chloroacetamidomethylated polysul Ione was dissolved, and 3-aminopropionaldehyde
diethylacetal 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-
aminopropionaldehyde diethylacetal-modilied polysullone, which was then 1Brecovered. The
recovered 3-aminopropionaldehyde diethylacetal-modified polysulfone was dissolved again in 20 mi. of
MTh 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
3-atninopropionaldehyde diethylacetal-modified polysulfone non-woven fabric 20(hereinafter referred
to as the non-woven fabric di The structural formula of the functional group introduced to the
non-woven fabric T is shown in Table I. I00621 'Table 



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, M H N H  o/ SI / 6, \ 



Non-woven fabric I:, N gsssNsssIss '.h------hhh ---ss. sINss-ss H \ 'Is  / 0 N / Non-woven fabric F. 0 H
N ' ?). p  I  i o h \ Non-woven fabric. G, P 
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[00631  -)5 Non-woven fabric  Functional group introduced (I'fich wavy line represents the surface Ha
water- insoluble carrier)   Non-woven thbric I. R fi  Non-woven fabric _I, S c  o Non-woven fabric K. I  



H N   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 content of 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 Hematology Analyzer XT-I 800i (Sysmex Corporation).
The results are shown in Table 2. Ratio of granulocyte adsorption (%):(rannber of granulocytes in
blood before circulation) - (number of granulocytes in blood after circulation)} / (number of
granulocytes in blood betbre circulation)100 ... Equation 2  16 Ratio of monocyte adsorption ("Ai)
;(number of monocytes in blood before circulation) - (number of monocytes in blood after circulation)} /
(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 I 00651
(Example 2) The non-woven fabric E was cut out into a disk having a diameter of 8 mm, 10and placed
in a polypropylene container. To this container, I ml. of human blood (heparin concentration. 30 (5/ml.)
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. D[00661 (Example 3)         The non-woven fabric F
was cut out into a disk having a diameter of 8 nun. and placed in a polypropylene container. To this
container. I ml, or human blood (heparin concentration, 30 tErnl..) was added, and the content of the
container was 20mixed 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. [0067 I (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. I mi. of human
blood (heparin concentration, 30 tl/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 Table 2.
10068 (Example 5)       The non-woven fabric II 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 11,/m1,) was added, and the content of the container was mixed by inversion in an incubator at
37C. for 20 minutes. '[hereafter. the 0adsorption ratio of each blood component 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 cut out into a disk having a diameter of 8 mm, 5and placed in a polypropylene container.
'Fo this container, 1 nil, of human blood (heparin concentration, 30 1l/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 Table 2. 20[00701 (Example 7)       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. I mt., of
human blood ( heparin concentration, 30was 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.  



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, I 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)       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/m11.) was added, and the content or the container was mixed by inversion in an incubator at 37C
for 20 minutes. Thereafter, the 1 5adsorption ratio of each blood component was calculated in the
same manner as in Example I. The results are shown in Table 2. [00731 (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 container, I mi., of human blood (heparin concentration, 30 1...Umik) 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. 25100741 (Comparative Example 1) The non-woven fabric C was cut out
into a disk having a diameter of 8 mm,  io and placed in a polypropylene container. To this container, I
rul, of human blood (heparin concentration, 30 11/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 



5Example . The results are shown in Table 2. I00751 (Comparative Example 2)        The non-woven
fabric I was cut out into a disk having a diameter of 8 mm, and placed in a polypropylene container. to
this container, I 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, I ml, of
human blood (heparin concentration, 30 tilml,) 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.
[00771 (Comparative Example 4)        The non-woven fabric K was cut out into 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 il/mL) was added, and the content of the container was mixed by inversion
in an incubator at 37C. for 20 minutes. Thereafter, the  30 adsorption ratio of each blood component
was calculated in the same manner as in Example 1. The results are shown in Table 7. 00781
(Comparative Example 5)        The non-woven fabric I. was cut out into a disk having a diameter of 8
mm, and placed in a polypropylene container. To this container, I ml. of human blood (heparin
concentration, 30 llimli was added, and the content of the container was mixed by inversion in an
incubator at 37C for 20 minutes. Thereafter, the adsorption ratio leach blood component was
calculated in the same manner as in 10Example I. The results arc shown in Table 2. [00791
(Comparative Example 6)        The non-woven fabric R was cut out into a disk having a diameter of 8
mm, and placed in a polypropylene container. '10 this container, I ml. of human blood (heparin
concentration, 30 t..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 1. The results are shown in 'Fable
2. 100801 20(Comparative Example 7)        The non-woven 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 l.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 Example 8)       The non-woven fabric F was cut out into a disk having a diameter of 8
mm, and placed in a polypropylene container. 'Fo this container" 1 ml. of human blood (heparin
concentration, 30 1,5/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 Table 2. 1-0082l (Example II)
The non-woven fabric D 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 fetal bovine serum (hereinafter referred to as MS)
prepared such that each of 1-6 and IL-8 is contained at a concentration of 500 pg,/tnl. was added, and
the content of the container was mixed by inversion in an incubator at 37C. for 1 hour. Thereafter,
13the remaining concentration of each of IL-6 and IL-8 was measured by the ELISA method, to
calculate the adsorption ratios of IL-6 and IL-8 according to the Equations 5 and 6, respectively. The
results are shown in Table 2.           Ratio of 1-6 adsorption WO ((concentration of 1L-6 before mixing
by inversion) - (concentration of IL-6 after mixing by inversion); / (concentration of IL- 206 before
mixing by inversion) .-- 100 ... Equation 5 Ratio of 11.-8 adsorption (%)f(concentration of II.-8 before
mixing by inversion) - (concentration of IL-8 after mixing by inversion): / (concentration of IL-8 before
mixing by inversion) >c, 100Equation 6 [00831 ( Example 12) 



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 added, and the content of the container was mixed by
inversion in an incubator at 37C for I 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-woven fabric F 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 1:713S prepared such that each oft! .-6 and
11,-8 is contained at a concentration of 500 pg./nil, 1 0was added, and the content of the container
was mixed by inversion in an incubator at 37C for I hour. Thereafter, the adsorption ratios of IL-6 and
IL-8 were calculated in the same manner as in Example 9. The results 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 polypropylene container. To this container, 0.8 ml. of [BS 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
container was mixed by inversion in an incubator at 37C. for 1 hour. Thereafter, the adsorption ratios
of EL-6 and 11.-8 were calculated 2 0in the same manner as in Example 9. The results are shown in
Table 2. [00861 (Example 15)       "Be non-woven fabric FT was cut out into 2 disks each having a
diameter of 8 nun, and 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 content of the 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 Table 2. [00871 (Example 16)        file non-woven fabric N4 was cut out into 2
disks each having a diameter of 8 mum and placed in a polypropylene container. To this container, 0.8
ml, of FRS prepared such that each of 11,-6 and 11,-8 is contained at a concentration of 500 pg/m1,
was added. and the content of the container was mixed by inversion in an incubator at 37C fbr 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. 10100881 (Example 17) 



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 polypropylene container. To this container. 0.8 ml, of THS prepared such that each of 11.-6 and IL-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 I 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. 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 polypropylene 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 inversion in 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. I 00911
(Example 20) The non-woven thbric Q was cut out into 2 disks each having a diameter of 8 0mm, and
placed in a polypropylene container. To this container, 0.8 mt. of 1:13S prepared such that each of
IL-6 and IL-8 is contained at a concentration of 500 pgimf, was added, and the content of the 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 in the same manner as in Example 9. The results are shown in Table 2. 15[00921
(Comparative Example 9)        The non-woven fabric C 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 1135 prepared
such that each of IL-6 and IL-8 is contained at a concentration of 500 pg/int, 20was 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 IL-8 were calculated in the same manner as in Example 9. The results
are shown in Table 2. 100931 



(Comparative Example 10) 2 5The non-woven fabric I 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 concentration of 500 pg/mI.,  35 was added, and the
content of the container was mixed by inversion in an incubator at 37C. for I hour. Thereafter, the
adsorption ratios of I1.-6 and 11.-8 were calculated in the same manner as in Example 9. The results
are shown in Table 2. [00941 (Comparative Example I )       The non-woven fabric J 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 prepared such 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 I 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. [00951 (Comparative Example 12) The non-woven fabric K was
cut out into 2 disks each having a diameter of 8 10mm, and placed in a polypropylene container.lu this
container, 0.8 ml. of MS prepared such that each of I1-6 and IL-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
tbr I hour. Thereafter, the adsorption ratios of IL-6 and I1.-8 were calculated in the same manner as in
Example 9. The results are shown in Table 2. 2.0[00961 (Comparative Example 13)       The
non-woven fabric I. was cut out into disks each having a diameter of 8 mm, and placed in a
polypropylene container. To this container, 0.8 ml. of 1135 prepared such that each of IL-6 and 11.-8 is
contained at a concentration of 500 pg/ml, 2 5was added, and the content of the container was mixed
by inversion in an incubator at 37C for I 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 in Table 2.  36 [00971
(Comparative Example 14) 



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 I1-8 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 I 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 Example 15)        The non-woven fabric S was cut out into 2 disks each having a
diameter of inm, and placed in a polypropylene container. To this container, 0.8 mE of PBS prepared
such that each of IL-6 and IL-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 1537C. for I 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. [00991 (Comparative Example 16) The non-woven fabric T was cut out into 2
disks each having a diameter of 8 2 0mm, and placed in a polypropylene container. To 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, and the content of the container was mixed by inversion in an incubator at 37C for 1 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. 25[OlOal [Table 2]  37  Sample(Non-woven fabric)  andlocyte
adsorption ratio C/0 Lymphocyte adsorption ratio iu.id 



Monocyte adsorption ratio (%) L-6 adsorption ratio (%) ILS adsorption ratio ( /0 Examples Iand! I
Non-woven fiabric D 75.6 0.0 92 95.5 74.9 Examples ' and 1" Non-woven fabric E 86.5 



0.0 91 91.3 49.9 Examples 3 and 13 Non-woven liabric I 89.0 0.0 94 96.9 85.9 Examples 4 and 14
Non-woven fabric (.3 80.4 0.0 oi 88.4 60.2 Examples 



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 



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
Non-woven fabric P 82.0 0.0 90 90.4 55.0 Examples ILI and 20 



Non-woven fabric Q 85.4 0.0 97 91.2 45.5 Comparative Examples 1 and 9 Non-woven fabric C 66.8
0.0 73  79.3 Comparative Examples 2 and It) Non-woven Fabric 1 92.0 00 95 



14.5 11.8 Comparative Examples 3 and11 Non-woven fah  0.0 94 43.8 3.1 Comparative Examples 4
and 12 Non-woven rabric K 52.0 0.0 56 5.8 11.3 Comparativeples Sand 13 Non-woven fabric L 



70.2   7595.0 85.3 Comparative Examples 6 and 14 Non-woven fabric R 82.5 OM 94 10,4 8.5
Comparative Examples and 15 Non-woven fabricS 75.2 0.2 94 35.2 5.5 



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 to which a functional group containing a sily1 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 



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 to claim I, wherein said water-insoluble carrier has a
proton adsorption capacity of I .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 sily1 group and the nitrogen atom of said
amino group are linked 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 1 bto 4, wherein said
silyl group has an alkyl group andlor alkoxy group.  6. The carrier for blood component adsorption
according to claim 5, wherein 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. 20S.The carrier for blood component 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 adsorption 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. 25I 0.A column Mr blood component adsorption filled with the
carrier for blood component adsorption according to any one of claims I to 9. 




