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various materials and application to bioseparation/purification
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It is expected that the material surfaces are modified with
chemically-stable glycosides and the biomolecule recognition abilities of the glycosides, which are
comparable to antibodies, are utilized for bioseparation. Conventionally, surface modification using

glycosides has some problems that the method must be used properly depending on the materials, and
the operation is complicated due to the large number of steps. Therefore, in order to simplify the
formation of the glycol-functional interface and the control of the glycoside density, we prepared a
polymer having catechol groups as a substrate immobilization site and glycosides as a biological
recognition site. Furthermore, this technique was applied to bioseparation using the biomolecule
recognition ability of the glycosides.



X C—19,. F—19—1, Z2—19 (@)

1. WERBELETIOER

MR ICHFET D B 1TV A VR - M ORYe, Milates, ToiEBhlb bt

MBLRICBIT 50 TR B G L, 2 OREE IR R PURICICET 5, T OREE 2 bk R

(CHEE U7 BE g XA RA TRV TR G2 R, O REANE T 2 E o E
D—ON, ERWEOSHRER, bbb L —rarThd, "M AT rEATIES
< OWEBIEAE LIHAFED DD ORMEANER SN D20, DEER Y 2T 208 5D 5 E
LRI E L, BAEIRL O TWBHURIZZ R0 B Th 5 12D b2 B IR 72 K2R
BERDH Y N FEEROEM A FE LTV DONFIRTH D, (LFENTLE B % 55 7385
T & LTRATHIE, AA AEFEREICR T 2B a2 FOHBIZ SR 5,

— AT A A= 3 VIO DI D SRHBRIZI, BT, LV, AUV IRESE | Bk x
IR BEDI D, o, TILOOMEIX, EEME, RIRZIEE, Alkmn T & 2L TH
Lo DFED | HIRIZ Ko THESHAE OB FIELFEN T L2 TER 5T, %@%@%X7y
TENELIEHETH D L VSR D T2, U AT v P TEBERERME « TR T HE
PR BESH R T T RN 23 R0 B D

2. BIREOBH

AWFIECIE, FESHR R O RLES L OWESHE FE O HIH 2 fi 123 5 720 B E &L & L
THAROMEIAR A THEE ATRE /e b 7 2 — VL L AE R RERRERAT & L TR &2 A 5 Ak
oA 2 FREERRGE L (X 1) | %ﬁﬁ@%aﬁpﬁﬁfééﬁméﬁﬁbto_®ﬁ7:—wa
AHEHE @ T OHIKEE(CRES L OF VB GRR 2 KRR T~ A 7 m3T 2 (QOW) %
WCEHI L7z, S HIC, BEHE T 2 Z LR R IRICE B L, ¥ o "o B a7 = —iX T
WA SH Tz,

/ i e
R,
Hoqﬂ Hd  bH
OH
OH
Poly(VBiph(Man-r-DHy)) Poly(ManAAm-r-DOPAAmM)

B 1 AP — |l 7 2= VEE EON T a— VEAREHEHE DL A=Y —IZT I VEE Y
DT a— L EAEREE S T

3. MEDFGE
®ﬁ?:—wAﬁﬁ%%%%®¢%

AR—P—Z T ==V A b OB T a— LV ERTEHE S TIE, Suzuki By 7Y v TG
R LI BBV R A MERRILIC K> TIERE L 72, £ 9, HEHABRA L 25 7 = =L o Vg
BRI b O@m TR 7 V=T VAN ERICL > TAEK L, KRIZ, FEHY T FELT p7
2 EREHOMARREZEZ TR TGS, 612, Ko 4-7exhTa—L%
KIGSHETHEYDO 7 =R a U RBRICKIE ST,

ANR—=HP—=ZT I FEE OV T a— L EAEHES D FIT. BT ~—BXOh T a—
VT DEFEESICL o TER L, 72 FALRLEE LIRIHE /) ~—B L0 T 22—



IVE ) =" P AT IRV AT S NI L, 7 VBRI Iz TNV L=, 55N T=E 5
FNWZF P ULARARFY REHRML TR T EF LT,

@47 a—NEEREHE S FOHEEEEES LU0 F Ry B G E

B DMEEHD QM B —R T H T a— VEFHEHEE S TIRRZ G L, mor
TEALIZPE D IREV A LA QO Z W THIE L7z, S 512, pH DR DBEEKR, VT a— %D
i WHEEE S . BROAT 3 — S AREHBEEREZ VT, HIKEE(L~D pH, T =—
NIEOFE, B X ORES TALDORBELZF T, FEiHE T2 BEEL L7z Qe B o —k s v
YRR AEBAE UL 2 R EWAE TR D IREVEE L A QO &2 W THRIE LTz, # v/ 7 B
. A RY A (Con A, BEBUFIMED V) B L O il V7 I (BSA, HEEAMPEZR L)
Wiz,

OB N TEELEEZ AW & v /7 BOEk: 7 0 —Rk &

U B TR FROL AR 2RI (X 2) 128 T 2 — LV ERREHEE Y T IRIRICIRIE L CE
EAL UTe, BESHE 0 1B ELIEIC Con A 38X OVBSA I & T e tia L, kb o % v X
7 IR ZRE Lz,

[X 2 Si05/A1,05 8D 22 FLIE 122 X4 15

4. WFFERE
QAT a—NEFREHRSFOER

AR—=Y =T == VA S ON T a— LV EHFEHEE S FIE, Suzuki By 7Y VTG
ERALIEBRE) 2R A MERBGIC K > TER L 72, 1 EEPER & LT p 7 e EREHOHIA 2 )
EaEA TR FICHISSED & BARBRANT LWOHHE S F1IFLNTZ, ZO/mDFIC
2 BEH L L C AT RENT N ERISSE T T a—AERBEHET2ER L, 20
VERUFIE TR DR E 0 T OBESE AR, B 2 = VO S F—7 i L vk
WHEBIRD o 72,

AN—HY—ZT7 I FEEbOI T a— LG AEHE S FIX. BHE/ ~—B X072 —
IVE ) I —DEBEESICE > TER L, BonlcdmnsFToEB IO 7 a— Lok
58:42 TH Y | AL DE /) ~—RITED o To, T OIERIFIETH bV HEE & 5 D KEENE
IXE o7,

@H 7 a—NVEREHE ST OEMEEE(EER L VO N7 Bt & refl

HT a—)VERREHE DTN, V), BIOKRY AF Lo FRICEELIND Z L&
QMBI L VHER LTz, A=Y —lc T c= VWV E b O T a— VEREHE D T2 2725
pH T2 Y AREICEHERS 5 & # ol CTREE(LS NP7, ZEDT 2 — LK OEAR
BECEINT D, 12 0T a— 250 L WSRO TIXE BN HER SR -T2 2 b,



ZOBEEARITIEIA T a— NV ERMETHDLEF 2D, IHIZ, A=Y — 2T I NEELOIT
a— LG AR RO E E(LEE) & D & T a— VEFHEHE S I KR E DS EEL
I, EEELHEARIY bRENoT, @b L2 & CHIREE(bREA M - LT,

BT a—VEERHEHE S T2 O OB LI BESHR A~ Z 2 BRSO % 5 L 7=,
ANR—H— 8T = =)V E S OREHE /Y 7~ Con A BL U BSA O EREIXFBRETHY
BAMER S H13T D Con A DRFREIT/NI D otz, T, @y THORESEALENMEL | B
SN R OFEHBEE MR -T2 Th D, —H T, A=Y —|Z7 I NEE L OEHE 1
~OD Con AWAERITIRE L, BEDZ LRI E~OFMMEZR Lz, &5I2, QOM JIE DRk
5 Con A BHBEL EICEKE L TWDHI ERNbholzizh, ZOhT a—LVEREHEE S 17
ZREBESNTND Z LEBRBIND,

OFEHE % %@mmﬁémwt5/ﬂﬁﬁmﬁﬁ7n—ﬁ%%

AR—H—ZT I FEZ L OMEHE D2 Con A IZK L CERWEMEEZRLIZTZD, 20
BB Y T2 AL 2R BIC BB L, Z vy B e 7 n— Ol S ¥ 7, BB 1
G E LIS BSA T 2 iR S &5 &, EENOMM LIZE A EWE LRo7z, —J T, Con A
WW%LWéﬁék\@@mﬁm*l5yﬂﬁgﬁ@ﬁéﬂfﬁlﬂﬁbt Z LT, BERRED
20 {5 Con A IFIKEZ 1BIK S W72 Rp T LTz, SR 22 R IEOIFLRIL Y /37 B &
DHREWVWTZD, Con AFRED A I = X AFH A RPEBRTIZ 72\, BT a—/VEFHEHE DT
EEAL L 72BN Con A Z#ETE, XA AL —va & LTOIGHBEIRFTE 2,



8 8 0 0

Seto Hirokazu, Yasunaga Mayu, Mawatari Nami, Hirohashi Yumiko, Yao Shigeru, Shinto Hiroyuki

Formation of a glyco-functionalized interface on polyethylene using a side-chain crystalline
block copolymer with epoxide

2022

Polymer Journal

DOl
10.1038/s41428-022-00652-w

Seto Hirokazu, Tono Takumi, Nagaoka Akiko, Yamamoto Mai, Hirohashi Yumiko, Shinto Hiroyuki

19

Preparation and characterization of glycopolymers with biphenyl spacers via Suzuki coupling
reaction

2021

Organic and Biomolecular Chemistry

4474-4477

DOl
10.1039/D10B00617G

Hirokazu Seto, Atsushi Saiki, Ryosuke Matsushita, Wataru Mitsukami, Seiji Kamba, Makoto
Hasegawa, Yoshiko Miura, Yumiko Hirohashi, Hiroyuki Shinto

Development of microparticle counting sensor based on structural and spectroscopic properties
of metal mesh device.

2021

Advanced Powder Technology

DOl
10.1016/j .apt.2021.04.002

Hirokazu Seto, Mao Harada, Hiroki Sakamoto, Hidenori Nagaura, Tatsuya Murakami, Ichiro Kimura,
Yumiko Hirohashi, Hiroyuki Shinto

31

Visual sensing of proteins using gold nanoparticles coated with polyphenolic glycoside.

2020

Advanced Powder Technology

4129-4133

DOl
10.1016/j .apt.2020.08.018




Hiroyuki Shinto, Miho Takiguchi, Yume Furukawa, Haruka Minohara, Maki Kojima, Chika Shigaki, 31

Yumiko Hirohashi, Hirokazu Seto

Adhesion and cytotoxicity of positively charged nanoparticles toward budding yeast 2020

Saccharomyces cerevisiae and fission yeast Schizosaccharomyces pombe

Advanced Powder Technology 3686-3694
DOl

10.1016/j .apt.2020.06.043

Hirokazu Seto, Mao Harada, Hidenori Nagaura, Honoka Taniguchi, Tatsuya Murakami, Ichiro Kimura, -

Yumiko Hirohashi, Hiroyuki Shinto

Formation of glyco-functionalized interfaces for protein binding using polyphenolic glycoside. 2020

Carbohydrate Research -
DOl

10.1016/j .carres.2020.108002

Hirokazu Seto, Hikaru Matsumoto, Yoshiko Miura -

Preparation of palladium-loaded polymer hydrogel catalysts with high durability and 2020

recyclability

Polymer Journal -
DOl

10.1038/s41428-020-0323-2

Hiroyuki Shinto, Tomonori Fukasawa, Kosuke Yoshisue, Hirokazu Seto, Takaharu Kawano, Yumiko 31

Hirohashi

Effect of exposure temperature on the cell membrane disruption induced by amorphous silica 2020

nanoparticles in erythrocytes, lymphocytes, and malignant melanocytes

Advanced Powder Technology 835 842

DOl
10.1016/j .apt.2019.12.001




17 1 1

87

2021

Maki Kojima, Chika Shigaki, Yumiko Hirohashi, Hirokazu Seto, Hiroyuki Shinto

Effect of exposure environment on adhesion and cytotoxicity of nanoparticles toward budding yeast and fission yeast

8th Asian Particle Technology Symposium APT2021

2021

52

2021

2021




2020
2020

51
2020

51

2020




71

2020

71

2020

71

2020

80

2020




85

2020

85

2020

Suzuki

56

2019

56

2019




56

2019

http://www.tec.fukuoka-u.ac. jp/tk/




