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(57) Abstract: Provided is a method for producing crosslinked polymer particles or polysaccharide compound particles, which have
excellent resistant to fast flow rates and can therefore be used under fast flow rates when employed for a chromatography filler, and
which also have a high binding capacity with target molecules, such as protein molecules, when an appropriate ligand has been in -
troduced. These crosslinked polymer particles or polysaccharide compound particles are used for a chromatography filler or adsorb -
ent for antibody purification. The production method comprises the following steps (1) through (3): (1) a step for preparing a poly-
saccharide solution in which two or more types of polysaccharides are dissolved in an ionic liquid; (2) a step for preparing a liquid
droplet dispersion of the polysaccharide solution in which liquid droplets of the polysaccharide solution are dispersed in an organic
solvent having low compatibility with the ionic liquid; and (3) a coagulation step in which the compound polysaccharide is caused to
coagulate to obtain the polysaccharide compound particles.
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WIV%ZLREEARICMA400rpm, 90CT1 O@EIRIHELIL0
BIv)lyay (TTT. | LigMA Vi) 2% LETESEW
ORIV avaEMi400 r pmTRELAASASERINAN L, %
DE, 1500m | ¥/ —ILHRICEEERPEHBELTHYT—>a vk
Y EEARERELE, ISICIH/—L1500m | TTFTAVYF—2 3y
Z2@B o TH/ —IILTREEARFEZITVD. ILHICKTREER:%
TWBMNOELO—XR / PHO—REENFEFE, RIS, BAO—R /7
HO—REARFAE106umELE umDIBNMINTFE45um~106
wmOPNREE DN F T, NFEMEBECHALLE I HIEHNEIE8 9
umTHo7z, BONEHFEIEEEAFRBFSOm | THo 7%,

. MFRREEREE, MFEKOBL, BRYNMZIARFBICAN, 1 26EH
HEBERONTIBRFEBEEERICL YRR LE (TR .
EREGIA2 (LLO—R/FIZVEEHRTORE)

EREH 1 TTHO—ZABRDOKDLYICTILS VR (MEEICERIAR
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[0079]

[0080]

#HE) ZAVEUAEERA T ERAKICLTELA—R TV VEEHT
ST, HFBEHETHR LS IAFHEHRIFI2umTHo, Bbh
IR FEILERFIES Om | THo 7,

EREIA3 (EVO—R /TR VESHTORELT])

EHEG 1 TEALO—BER (7FIHARHME) 4. 049, 7HO-
AR GEKEGHERXEHE) 0. 13 gDRbLYICELO—IHKRS. 1
49, TFAMZV40000 (MAMETZHE) 0. 64 gZzAVER
AUEEREF T EARICLTELO—R / THEFIANSVEGRNTEEL, 2
FEEE CHREELAE CAEBHHRIEI2umTH o7, BONLNFEILL
ZFFE6Om | THorl,

EREIA4 (ELO—R /TR VESHTOREL2])

500m I RNy ZIMMERARSTILISAIATTI —TFIL-3 —XFI
AV Yo s0)R(Aldrichid8)60gict/O—#Ek4.
179, T¥AMZ240000 (MAMETHEMR) 0. 13 gZMA.
BAKNZICEY FLOBTCICMEL, 2BREEBHEZITVVARE L SREERRE
B, BMDO500m Il RS TI752a”Tmineral oil (h
eavy) (Aldrich#t®l) 200mIiZCSpan85 (M¥LuizxET
FMARMAH) Im I ZHA, BAKARICEY L8 OCT20EERET
WABE LTz ISICHOEARZTIZ7ZXROARTmMineral oi |l (
heavy) 150mIICSpan85 6. 76m | &#MMA. BK/NRIC
ty hL8OCT2EIRIHTZITWER L%, 0. 2MERERS b)) D LK
BKR62. bm| ZMA400rpm, 80CTIO0OAEREKAESILVWW
ORI )N YavaBlk, RICSpan85&Emineral ol

(heavy) #ZHEERKRICMA800rpm, 1TO00CTI1 ONMEIEH
L REERROBEDER (1 L/ OBIVILYay) #RM%K. LETH
ShizW,/ OBRIZ)ITarvaMi800 r pmTEHLANSERISHHD
L7ze ZD%., 1500m | T4/ —)LHRICEEHEBEBELTHY T
IVICEY EBARERE L, IHICTY/—L1500m I TTFAVT
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[0081]

—2aVvE2EB IR >7E. T8/ —ILTREEBESEITV, ILICKTE
BRFEETVWENOELO—R / THERIANSVEGRNTEE, RIZ. L
O—R/FTHFRIANSVEAHRFEZ106umEL40 umDAIBWIIHITF4E0
um~106 umDRREH DNFETl,. NFBEBMCTHRIBELLEIHF
BRIRIZI2umThHo7, BONIHNFEMEERIBILT1Om | THo7
HEHIA 1T (ZO—2KRFOEE)

J.Chromatogr, A 1217(2010)1298-1304 (RiZCIE4Fr~CER 1) BEDHEIC
WoT, EAO—RFEEE L,

gThbhs, 500m I Ny INFEEASTLISZAIANTI —TFIL—
S=AFNAZHFYY L0 R(Aldrichd&)60giltz/LO—
AMEKRA. 17 g%MA, BEKNICEY NLOSTICMEAL., 2BEEER
EITWARELELO-RBRERF, BIO500m | /5775 2XaK
Tmineral oil (heavy) (Aldrich#tf) 200m
| ICSpan8b (AMMEIEMASHER) 9m | ZMA. BKARICE
vy L8 OCT2REBEHZITWER LA, ILICHOEASTILTZ RO
WTmineral oil (heavy) 150mIliCSpan85 6
75m | &ZA, BKAZICEY PLB8OCT2HEBEHRATVWARELL
%, 0. 2MIEEEF M) D LKAKRG 2., 5mIEZMA400rpm, 80
CT300MERAEBILVWW ORIV I3 VvEB, RICSpan8
5&Fmineral oil (heavy) ZE/IO—XBFRICIMA8O
Orpm, 1T00CTI1O4EIEHLELO-RAROFEESER (I LS
OBRIVIYav) ZHR%E. LETHLONEW/ OBRIVILYavENA
800 r pmTHEBLANSSERICSAHLEL, TD%, 1500m I T4/
—ILhIEEERBRBBLT AV T2 avICLY EBRFRRERE L, &
LICTIH/—I1500m | TFAVYFT—Yava2@EIR>7k%E, ITY
J =V TIRBEFZITV. IHICKTRBEFZITVWENO L O—RNF
BT, RIC, BIO—REFE106umEL40umDABWNICHF4S0
um~106 umDRREH DNFETl,. NFBEBMCTHRIBELLEIHF
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BHEIEIOumTH o7, BOENLKFREAEILTOm | THo7,
[0082] EHEFIAS (ZLO—R/ 7HO-—REGHWFOLERERVCTOTA VA

DOEEAL)

1T00m I =VO75RAIREAVERM1 TRELAELO—X /T7H
O—XEESRF25m | GEEEE) ICK35m | #I0A7, RICNaBH,
120mg. 32E&8%Na,SO0KAK25mI, 45FEE%NaOHKA
WO, 6m | AMAHEHR LA, BEAS50CICLT3ONEEREMGELL
o RIC, 45E2%NaOHO. 9ml &I/ O0OERY V0. 72m |
Z1RESEICT 2EMA T, RMKTHE, BES0CTI 2RBEARIGIE
oo TDHE, BBICELYNFZORL. MAKTHEEL, LERBEEILO—X
ST7HAO—2AEENT 2B, BoNmFo5m | CLEHGERE) 24023
YRIA4 L, KEMATETm | OFEBKRE L, LEORERICS NKEE
tF "D LKAKRO. 8ml, NaBH,24mg., RUTE/OOERY
Y4dmlzmx., 25CT8RAEIRE D L. (EERBEILIOD—R  T7HO—
AEERFICIRFOEEZALL, ZD%, LEORIEREHK, T4/
—I)b, MKDIETRBEEET>T, BoNFE27OT1 VA (Rep
| iGentt, rPA50) 102mg%Za28L 1. SMEEEF NI L O

TM) gy 27— (pH6. 8) 45m | TRE LA, LB RE
25CT24BBiIRED L, 7OT1 VAZRFICREEI B, TD®R.
FER=ODBEL TLEEARERW, RICITMFAS/Y)EO—)L, 0. 5M
MEEF MY D ALKER (pH8. 3) 45m | #IMAT25CTAFERIGS
t, BROIRFIEETOVvFVIL, 0. TMIZTVEERRYy 77— (p
H3. 2). 0. TMKEILF NV LKAKR PBS (—) TIRR®EEL
. FOFM VABREEEILO—-R /T HO—-AEERNTEB7,

[0083] EMEHIA 6 (LO—R/ TLZVEENFOILERERCTIOTAVAD

EE1L)
EHREGIA2THLNAEELO—R /T VEEEHTEEREGAL &
BROFGERICEY FOF4 YABRERCELO—R /TS VESHNTEBT,
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[0084]

[0085]

[0086]

[0087]

[0088]

EREGAAT (LLO—R/THFIAMSVESGHTOLELZEBRYIOT14 Y
ADBEELT D)

ERFIA3THELONAELO—R/ THFA N VEGIER T 2EREH[ AL
ERZROFEICLY TOTA VARELLELO—R / THFR NS Vv EELN
FefFl.

EREGAS (LLO—R/THFRIAMNSVESHTOLEZEES L SOTA
YADBEELL2])

ERFIA4THEONEELO-R/ THFA N VEGIEN T Z2EREH[ AL
ERZROFEICLY TOTA VARELLELO—R / THFR NS Vv EELN
FefFl.

HEBIA 2 (EO0—RMFOLERBROCTOTA 2V ADEREL)

LEEBIA 1 TRLONZELO—RRTAEREGFHADL EAKOHEICEY T
OF4 AZEELRL., 7074 YABRE(EZ/ILO—RNTEF,
HROIAT (1L707)2G (1 gG) BNEEREEENDORE)

EHEFIAS, A6, A7, A8, tkRBIA2TESNEZ7OT4 Y AEE
LEZERFEZTNZTNREZEO. ScmDASLICRY KE20. OcmZET
EO, BATLE20mMY VEENYy 77— (pH7. 4) TEMEELE
%, ebRY2O—FIL19gG (Emg,/ ml) #5L20mMY) VEE/Ny
J7— (pH7. 4) %, #F&E300cm BETHL., BRAEEE=4H—
THRHEEFOE RRY 70—FIL | gGEREMN1 0% TL—22I— (B8
) DFFOE MR 70—FI)L | g GIREEE REFIGEN SENBEETES
KD, e, ZOEZDATLEEZRME LT, FEREXRTICRYT, AFH
RIEA S LEMESATBELEZYD | g GEINESREN TN 27
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[%1]

FeHE A I eGHIEAAE (mg./m1) HILE (MP a)
ERHIA 5 46 0. 11
Ll A 6 50 0. 08
LA 7 49 0. 08
LA 8 41 0. 13
sl A 2 37 0. 18

[0089] EEFIB 1 RERLFRFORE (1)

500m I ERSTILISAOANTI —IFI—-3—XFILAIFJ D
L7ETF—bF (Aldrich#t8) 60gict/IO—2¥K3. 86 g (
7FAVKASHRE) 2NA, BKARICEY NLISTICMERL, 265/
BEZITWERBLTELO—RBRER . AMO500m I X3 TILT3
ZAORTHAMLIY (AAMETEMHR) 200m [ ICIZFILE/IO—R45
(MIAMETHMR) 16 gZMA, BKNRICEY b L 8 OCTHEBIF
ETWBRBLTIFILELO-REE M IVERE, ISHICHOE/NRST
W7ZZXAORTAMLIVI50m L ICZFILELO—R45% 12 ghlA.
EAKANZICEY L8 OCT2EBHZITWARK L%, 0. 2MIREES
N)DAKBKRG2, 5mI%EMA400rpm, 80CT30oMEEHS
TWW ORIV Y avaFlk, RICERBEILO—XBFRICT)EO—L
RYVTIVODVNI—TI HREEG: TEF—IG—-100, BHEHR) O.
4 g%xMAi. ISICERBIFILELO—R458FBMIVEMAZT300
rpom, QO0CTA4EE®RLE, CORBBRICLEW  OBIVILYaY
EMA300 r pmTEFLANSERIHH Lz, ZO®R, T4/ -1
500m | RISFWTIR®L, BEBEORTHAVT—2avIiliY EEARRE
AELE. TSI/ —IL1500m | CTFHAYTF—Yava20iTo7-
%, T4/ —ILRUCHKTRBREEZTVL. I 5ICKBRTEDRL THE
KBS 0Om | DRFEBL, BONHNFOFREBELHMEIE64 um, C.
V. BlE4 1% THo7-,
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[0090] =EH&fIB 2
RHEFIB 1 THLNKF25m | GEEERE) %22 5m | OMKICESD
L. ISIC32EERMEET M) I LKEKRAIOm | 2MMAK, EHETTA
5%KE{EF M) TLKERIm I EKONaBH,200mg%Mx, 50C
ICHBELE, BOCTHERZMELANS, 45wt %KE{EF M) D LK
R 1. 5m I RUIE/OOERY Y (MAMETEMS) 1. 2m | %1
RS IICET 2EMA. I HIC1 2E5BEREA#E L, TDE, LED
RBRZSEL. MK T4/ —I)b, HKDIETEERFZITL., I5HICK
AR TEHIM L TREEE25m | ORFAB7L, BohFOKETY
WRIZ62um, C. V. EIZ40%THoT,
[0091] =EJ&HIB 3
EFIB2THONLMF S m | CEBEGER) 2023 K340, K
ZMATE T m | ORBEBRE L, EEORBERICOS MKER{EF MY D LK
B®&RO. 8ml, NaBH,24mg, RUTEI/OOELRY Y (FNHETL
FHH) 4m | ZMA. 25 CT8IEIIRE D Lk, ZD%%. ERORIGK
ERK, T4/ —)b. MKOIRTREBRSEEZTVD. HEKRESm | ORIF%
g7
[0092] =E/&fB 4
EEGIB 3 THLONEMFEm | CEEARE) 2, 70714 VA (HR4
: rPAS50, Repl iGen#t®) 102mg%ZEL 1. 5MmiEEEF +
VoL, 0. TMYVEgENyT7— (pH6. 8) 45m | TEAELKL, £
ERBERZ25CT24BHEIRE D LIEDL, BBO L TLEEAREZRW,
BEITDHNTICIMFAI) 00—, 0. SMERERF MY D LKAER (p
H8. 3) 45m | A#1xAT25CTAERIIRED LE=DB, 0. TMYTY
BNy 77— (pH3. 2) . 0. 1MKE{EF NI LKER., PBS (
—) TIER%% L. LEAEES m | DR T EB7%,
[0093] =HEHIB 5
BERELTELO—RETLS VD 2EEDLHEEDREME BV

N
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&, ERBGIB1OAEICHK > TR FERE LKL, §4abB, 500m | £/
ZTNI7SAANTTI —IFL—=—3 = AFILAIFY)TLT7ET—F (A
ldrichf#tf) 60giIlt/LO—RHKR3. 86 g (7FaATH AR
B) ETNZ0. 399 (MEEYLFMBRAMHLR) A, BKNRIC
Yy NLOGTCICMEL, 2EHEABKREZITVWABLTELIO—RETILSY
DREMDBEREB, MDE500m | /S TILT7SRAARTRLIY (
MAMBTENMS) 200m | ICIZFLEILAO—R45 (RAHERT TSR
) 16 g%&MA. BKNRICEY ML 8OCT2REIBHAITVARBRLTIF
WELO—REERNVIVEGR, IHIKHOEARAZTILVISZXIRATML
IV1I50mIICIFILEALO—R45%12 g, BANRICEY ML
BOCT2RAEBHEZITWARE LK, 0. 2MIEEF MY U LKEBERSE 2
5ml%&#MA400rpm, 80CT30LMIEBRAEITVW, ORIV
TavEfk, RICEEBLLO—RETIVSVOREMOARBRICT ) 2O~
WRYT)OINT—FTI (Rm&: TEF—)ILG—100, H#E#) O.
4 9g%&MA. SSHICLEEIFILELO-—REEMNIVEMAT270rp
m, 90 CTAREER L, TOBBRICEREW ORIV ILYaviE
Z270r pmTHEBLANSERICHSHNLE, ZTOH%, TH4/—)L150
Om | FISEVWTE#RL, BBORTHAYT—YavIiliy LEHBERE
Lico IBICITH/—L1500m I TCFAVYFT—YarviE201To7%.
T4 =)L RCHKTREBEEETV. ISICKETTHEIR L TOREATE
50m | DR T%B, BN TOFBEEINEIE65um, C. V.
BiZ44%THo7T,
[0094] EJEHIB 6
EhFIB 5 THROLONNMFZRAW. ERFIB2ICRLEFEERAKRDAE
Y. KikEEE25m | ORTFAERBR, B5NIHTORBIHNRIE
65um, C. V. {EIZ35%TH>7
[0095] =B 7
EhefIB 6 TROLONANFEZRAW. EEABIICTLAFEERAKRODEE
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[0096]

[0097]

IC& Y, JEREAELS m | ORI FEE,
EEflB 8

EEFIB 7 THELONIMF AW, ERHIB 4 ISR ULEFEEBEROAE
IC& Y, JEREAELS m | ORI FEE,
LeER 1B 1

J. Chromatogr. A 1217 (2010), 1298—-13
04 (FIEEHREFXER1) EHOAEICK> T, BIO—RNFEHELE
o $HHBL, 500m I ENSTNISAOARTI—TFIN—3 - XFIA X
YooY R (Aldrich#t®) 60gilt/IO—2MEKSE. 1
79 (7FAVKASAER) ZMMA. BKARICEY MLISTITMERL.
CEFEIRBETWAR L T 0 —RBERE/E, BD500m | /857
W75 ZXAOAQNRNTmineral oil (heavy) (Aldrich#t
%) 200m1ICSpan85 (PFEO957) (MMMEIRMR) 9m
| A, BAKNARICEY LB OCT2HEEREITVWARBRLTSpan

85&FEmineral oil (heavy) #87k, I5(CHOENRS
JINT7S5SZdRTCmineral oil (heavy) 150mliCSp

an85 6. 75ml%&mx. RKNARICEY ML 8O0TT2MHEER%E
TTWEBEB L%, 0. 2MIREBF M) T ALKAKRG2. 5m | ZHMA400
rpm, 80CT3O0OLEEHREZITVWW ORIV IIVIaveERFk, RICE
BElO0—XAKRICEESpan85&EFmineral oil (hea
vy) #M%x800rpm, TO0CT1 ONREE#RLEL, ZOREBRICL
W 0BTV avaEMAZB800 r pmTHEALAASERICSALE
o TDH, TH/—IL1500m | FISTFVTERL, #BBORTHYT—
SavIlEYEBAIRERELE, IHICTH/—L1500m I TFAHY
F—avaE20iTo7%. T4/ —ILRUHKTERLEFEITV., I5IC
AKBHTEDH L THILEAATET1 Om | ORIF 5B, T DBRIELEERDOT
W, HDEEONTEEL, B5NLATORBEEHZEIF66um, C. V
. {EIZ4 8% TH o7,
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[0098]

[0099]

[0100]

[0101]

LeEfiB 2

LB 1 TRLONANFZRAW. EEAB2ICTRLAFEERAKROEE
&Y, KEEKRE25m | QR TG, BOoNRFORBEFIIHRZIL
65um, C. V. {BIZ47%THo7
LLEkf B 3

LB 2 TRLONANFEZRAW. EEABIICTLAFEERAKROEE
IC&Y, SEFEAEELS m | DR TF AT,
LB 4

HEfB 3 TRONANFEZRAW. EEABA4ICTLAFEERAKRODEE
IC&Y, SEFEAEELS m | DR TF AT,
LB 5
RERTHZT)O—LER) Y IILI—FILORMERWN AL
. ERBIB1TOFERICHE > THFERIELE, D5, 500m | #/45
TIWI7ZRARTI —IFIL=—3—AFIAIFI)ILTET—K (Al
drich##) 60 gilELO—HK (Z7FIVHKARME) 3. 86
g&EMA, BAKNZICEY NLOSTCICME L., 2EEBIHREZITWARLT
ELO—2BRES, IDO500m I 2RSS TILI75ZARTALIY (
MAMBTENMS) 200m | ICIZFLEILAO—R45 (RAHERT TSR
) 16 g%&MA. BAKNRICEY NLBOCT2IERBBEZTWAELTIF
WEILO—AEEMIVESGE, ILIKHOEARZTINIZZXIART ML
IV1I50mIICIFILEALO—R45%12 g, BANRICEY ML
B8O CT2EEBHZITWAMLIE. 0. 2MIMEES M) U LKAEKSE 2

5ml%&#MA400rpm, 80CT30LMIEBRAEITVW, ORIV
TavaEF, RICERBELIO—IABRICEEIFILELIO-—IXEE LT
VEMAT300rpm, 90CT1 OEREH LA, TOREBRICEREW
JOBIVINYavEmMA300 r pmTIHRELAHNSERISAN L, £
DE, TH/—IL1500m | FISEVWTIERL. BBEORTHVT— 3
VickY EBARRERELL, ISHICTH/—IL1500m | TFAVYT—
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[0102]

[0103]

[0104]

[0105]

[0106]

PavaE2E@{Tok%. T8/ —ILRCHKTRERESEZITVL., I HICKA
P CERD R L TAEEFEES Om | ORIT 21874, ToONRTFOKRELY
RiZlE67um, C. V. EIZ36%THo7,
LLE5IB 6

LLBFIB 5 TRONMFERAW. ERFIB2ICRLEFEERAKRDAE
ICE Y, KEBEAEE25m | ORFZ2EL, GoniTFORBEEENRIE
72um, C. V. {EIZ34%TH>o7,
LB 7

LB FIB 6 TREONMFZERAW. ERFIB 3 ISR LEFEERAKRDAE
IC&Y, SEFEAEELS m | DR TF AT,
LLEx51B 8

LLBFIB 7 TRONMFZRAW. ERFIBAICTRLEFEERAKRDAE
IC&Y, SEFEAEELS m | DR TF AT,
AHERAIB 1 WHRERMED LR

1. SIRICEEBDHEICKE> T, ERfIB2, B 6. LLEFIB 2,
ROLLEGIB 6 D FOMREMZTME L 7z, HEREXRTERTITRT, £
MEfIB 2 RUERRERFB 6 THELONDIMFIE, LBRAITELNDIMF LKL
T—ERRZEICETEEEMMEL. ISICHBRADHFTIEEREIRES
DARERIBRETOERN AL TH >, THDLE, EHEHIB 2 RUEREF
B 6 DM FISLLBRBIDHMF LY B ENMRESEZRL &,
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[£&2]
EHE (Mp a)
EHHMB 2 | ERFIB 6 thEpl B 2 HLEs B B 6
300 0. 08 0. 08 0. 17 0. 12
600 0. 14 0. 12 0. 26 0. 20
. 900 0. 21 0. 18 0. 36 0. 27
FRIREE
1200 0. 27 0. 24 0. 46 0. 35
(cm/hr)
1500 0. 33 0. 29 >1 0. 65
1800 0. 52 0. 35 - >1
2100 >1 0. 44 - —

[0107] HBRFIB 2 MHEBERCWREMLEDLLER
1. AIRICRHDOFEICKE>T, EefIB4. EfB 3. LLEAIB 4,
ROLLEAFIB 8 DR FOE MRY /O0—FIL | g GICHT 2EMEERTES
L7z, EREKR2ICRT, ENEFIB 4 RUERERFB 8 TRLND M TIE
. EBBITHONDIMFELBRLT, KEHZYD | gGRETENKEL
FREEBEEMED o T,

[0108] [%3]
kT I g CEINREGAR 715 LIE
(mg/m1) (MP a)
F i B 4 4 8 0. 09
Ehuf B 8 50 0. 08
HE#Hi B 4 37 0. 18
HEHIB 8 4 2 0. 12
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[E5KIR1]

[E5KIR2]

[E53KIR3]

[E5K1R4]

F5RIR5]

[E53K1R6]

[E53KIRT7]

[E53KIR8]

[E5KIR9]

B oK D E

TFeOIR (1) ~ (3)

(1) AFVBRIBICZRRULDOSEEZ AR T 2L RETROAR
T8,

(2) AIEEZREBRROBEZRIZCA 4 VRECHEBMEOEVER
AHIRICOB S B 2 SEEAROBEOEROBR IR, RO,

(3) BEEINLZLEZREI T THERLEREN T 218588
T8,

EEUIEARHBET 2 EBEANTORERE,

ZREEN A EILO—R, 7HO—R, TILZV, TRRANSZUDLE
WENn2 U ETHD. BEKIR 1 EBHROBESE,

ZREFOIBDVPRLCEHE—BIEILO—XTHB, FKRE1XIE2
EHORES %,

AFVBERTIVENLAZIIVY ILIBTHD, EKRIET~30OfE
N 1 IERHOMIEFE,

A VBREDEBE 1 —TFIL—3 —XAFNLAIFIYIL, 1-T
FIL—=3—=AFIAIFV)oL70) RUIETNLDEEYTHD
BRE 1 ~4@ns 1 BEHOEERE,

AIEEIRE (2) IKEWVWT, SHEEAROREDH. RIA 4 VK
HEEBEDBEVWERARI RIS D F2 28U AREZRIEE L HELR
BREBAT DI EICLYITON S, BERIE1~50@nh 1IEEH

DEES Eo
ERE1~60WThh 1 BREOEETEICL > THEINLS
MEE AN T,

HRO. 5cmDASTALICEX20. OcmETHELT25CTD
KEFRLEEZDASLENO., 4MP allEBF5HREMN1600
~6000cm BFEITHSD. BEKRKET7ICEHDEZEESH T,

EKRKIE7 XIIBEEBDEEEANTFEZELI/OY NS 714 —AR
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[E5K1R10]
[E5KIR11]

[E5K1R12]

[E5K1R13]

[E5K1R14]

[E53K1R15]

[E5KIR16]

[E5KIR17]

[E5K1R18]

[E5K1R19]

[553K1R20]

[E5K1R21]

PCT/JP2011/078902

=H,

BERIE7 NIZ 8 EEHOEHEESH T2 AL kB A RE R,

T74=FT4—YAYRELTTOTA VARBAINE, BKIE
1 OREHOMAEERARER.

1A VRKISERE L2 F%. AiceM 4 ViR EFHEDOEWNE
BAKP CTREIHIE AN ORBRIERISIE2IREEL I %
BHHET 5. BERITHTOREERE.

DECRICA Y REICHEBR LB ORENICKE S TEBRMELAWE
FENMA, WEZREIEZITIREZILICED, BFKE1 2EEHDA
%o

BOFN. ZHER. RCEThODOFEANHEEND 127
LETH2B, FERIET1 21 3R\BDHE,

ZREEN, ELO—R, PHO—R, FhYY, FEXY, S
WV RUCENSDEFEEGEINSREIENDZ 1EIF2BLULETH S, 5F
KIE 1 4 BHDH
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(2006.01)1i, €C08B37/02(2006.01)1,
C08J3/14(2006.01) 1

According to International Patent Classification (IPC) or to both national classification and IPC
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B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y Kai-Feng Du et al., Preparation and 1-11
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cellulose beads regenerated from ionic liquid
for fast chromatography, Journal of
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Y WO 2008/133269 A1 (Tokyo University of
Agriculture and Technology),

06 November 2008 (06.11.2008),
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“A” document defining the general state of the art which is not considered
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later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“E” earlier application or patent but published on or after the international “x”
filing date

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other oy

] ] document of particular relevance; the claimed invention cannot be
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considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than
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Functionalized in Ionic Liqguids,
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Characterization of Cellulose Microparticles

pp.10116-10120

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2009-242770 A (Chisso Corp.), 8
A 22 October 2009 (22.10.2009), 12-22
claims; paragraphs [0033] to [0057], [0080] to
[0081]; fig. 1
& US 2009/0062118 Al
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

The technical feature common to the invention of claim 1 and the
invention of claim 12 is possession of a step of preparing a polymer
solutionbydissolvingapolymerintoanionicliquidandastepofpreparing
adroplet dispersionliquidby dispersingdroplets of the polymer solution
into anorganic solvent that has a low compatibilitywiththe ionicliquid.

The common technical feature, however, cannotbe consideredasaspecial
technical feature since it does not make a contribution over the prior
art inviewof thedisclosure of document 1 (Kai-FengDuetal., Preparation
and characterization of novel macroporous cellulose beads regenerated
from ionic liquid for fast chromatography, Journal of Chromatography
A, 2009. 12. 22, Vol. 1217, pp. 1298-1304).

Inaddition, there is no other same or corresponding special technical
feature between those inventions.

Consequently, claims of this international application contain the
following two groups of inventions.

(Invention group 1) the inventions of claims 1-11

A method for producing polysaccharide composite particles by
dissolving two or more kinds of polysaccharides into an ionic liquid
and solidifying a composite of polysaccharides; or polysaccharide
composite particles produced by the method.

(Invention group 2) the inventions of claims 12-22

Amethod forproducingcrosslinkedpolymer particles, whereinapolymer
dissolved in an ionic liquid is dispersed into an organic solvent in
the form of droplets and caused to react with a crosslinking agent; or
crosslinked polymer particles produced by the method.

Form PCT/ISA/210 (extra sheet) (July 2009)
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