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Preparation of thermoresponsive soft interfaces for modulation of
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e B O E (¥ 3) : In the present research, we prepared thermoresponsive soft
interfaces on capillary luminal surface. Thermoresponsive surface property alteration was
utilized to the modulated interaction of tiny amount of biomolecules. Steroids and/or
proteins interaction was regulated by temperature on poly(N-isopropylacrylamide)
(PNIPAAm) and its derivatives modified surfaces. Thus we proposed the design of
thermoresponsive surfaces in microcapillary to separate and analyze the tiny amount of

biomolecules.
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Fig. 1. Chromatograms of steroids on
P(NIPAAm-co-BMA)-grafted fused silica
capillary with step-temperature gradient
at flow rate of 5 ul/min and 2.5 ul/min.
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Fig. 2. Effect of polymerization condition
on thermoresponsive BSA interaction on
thermoresponsive immobilized metal ion

affinity surfaces.

T NIPAAm O F& 7% ATRP L (X 52 3-6h),
tBA fHIBHDO T I /MK RIZ LV NTA X%
WMALEFYETZ Y — (U7 LK 100cm, AN
££100um) ZERL7-, Z 22, vvmiET
T (BSA) KL, # N 7EHOlR
FEZAITHE D B 258 2 F] <72, 3~%9h T &
LHESEIToTZ, 72X LIEAFRE TIL,
EEZIC X ST BSA RS L, 2N 5ITiE
FEEALDHRTORE LI TE o7z, W
HEAEZITV, ZDO%, PNIPAAm OES %
T2 &, K2R L7=L DI, PNIPAAm O
HEAFERICEV, 4CTO BSA OWAENMET
L. 3h-R T 70% DYDY, 6h-P Ti 28%.
9h-P TIL 4%IZETIKF LA, —F, 37CT
@ BSA WA 1X. 60~70% CTEAL L7z o Tz,
ZOFERIL, 37CTHR Y ~—0PAKFnd 5 &
NTA-Ni*" U > RAFTH L, & o3 [
LR A A & OB E SN TRFE
95— ,4°CTiL PNIPAAm 23 KFI L TR Y
< —FEICTHEET DI T REEHRT 572
HE N TEL ) T R E OB/

S o bDEFZHND, SHIT, TOD
RN R T PNIPAAmM $3ER & & b ICH KT
Lz EnagEnis, NPT ERMLTHRNY
PNIPAAm i TiE, EEZELIZIK S BSA
TFE TS E LR o7, UL EORERIL,
PNIPAAm $HIZ K25 U 7> REH - R b
W& DZ NI EORERETHD Z & x
RLTWD, Thbb, U FOMEE
PNIPAAm SR OHIENZ LY | IREZELD I
T, HHDOZ I EDH v o F « TR -
JU—ANAREREH TH DI &N LM
Lipole, MEMBBAA LT T4 =T 14—
(DX, TEDONRA AT 7 ) a P —DFREITFE
CEIBTEWELTOERF VT
(His-tag) % > /X7 ORI IGH S Tn 5
B-10)3, X X7 EOBYIZIE, A I &
— V7R EDOBFEHIREDTA 72 ED ¥ L — Ml
B D WITIEBER O pH oA A v il 2 28k &
OMEND D, — 5T, AEERE LIZFE
XRBZ N7 B O A A F2H T &
LR THID TOHITH D, 5%, His-tag ¥
YR B DORERO ATREM 2 RF T D LB
BHN, AEGLNIHERITIEFICHEE RS
DEEbins,

EEBAN

1. H. Kanazawa, et al. Anal. Chem. 68, 100-105
(1996).

2. A. Kikuchi, T. Okano, Progr. Polym. Sci. 27,
1165-1193 (2002).

3. K. Nagase, et al. J. Chromatogr. A 1218,
8617-8628 (2011).

4. T. Takeuchi, et al. J. Chromatogr. A, 1021,
55-59 (2003).

5. N. Tanaka, et al. Anal. Chem. 73, 420A-429A
(2001).

6. V. V. Tolstikov, et al. Anal. Chem. 75,
6737-6740 (2003).

7. J. Porath, et al. Nature, 258, 558-559 (1975).

8. 0. Gonzalez-Ortega, et al. J. Chromatogr. A,
1227, 115-125 (2012).
9. P. Jain, et al
3102-3107 (2007).
10. K. E. Idrissi, et al. J. Chromatogr. B, 879,
2852-2859 (2011).

=

Biomacromolecules, 8,



PLE, KBFZETIZ, F+v T Y —HNIC
PNIPAAmM & & DFFEERNGR5 Y 7 MM
AWEL, TOMERMEZHFT L2 & T,
BKMER EAER, 72 b NCEE(LERA 4
T4 =T 4 —HAEERICE Y AWK FO
Wik AE CELZEEHALNCLE, 2O
RCFRIE, D BT ETE MR AR EIEE B R
MR E DI AT - \%%ﬁﬁ_&ﬁﬂ%
IR BEY AT AL LTS HFIREIZ 72 D
LFEZ2HN5,

5. TR ILE
(WFZERFRAE . WFFEr T S ONEEERFE (1
=)

GdEEERmsC) (Bt 71F) DOI

1) N. Idota, A. Kikuchi, J. Kobayashi, K.
Sakai, T. Okano, Modulation of graft
architectures for enhancing hydrophobic
interaction of biomolecules with
thermoresponsive polymer-grafted
surfaces, Coll. Surf. B. Biointerfaces, 99,
95-101 (2012). doi:
10.1016/j.colsurtb.2011.10.033 (& FHH)
2) K. Nagase, N. Mukae, A. Kikuchi, T.
Okano, Thermally modulated retention of
lymphoctytes on polymer-brush-grafted
glass beads, Macromol. Biosci., 12, 333-340
(2012). DOI: 10.1002/mabi.201100283 (#
eAT)
3) K. Nagase, M. Watanabe, A. Kikuchi, M.
Yamato, T. Okano, Thermo-responsive
polymer brushes as intelligent
biointerfaces: Preparation via ATRP and
characterization, Macromol. Biosci., 11,
400-409 (2011). DOI:
10.1002/mabi.201000312 (##Hi4)
4) A. Mizutani, K. Nagase, A. Kikuchi, H.
Kanazawa, Y. Akiyama, J. Kobayashi, M.
Annaka, T. Okano, Preparation of
thermo-responsive polymer brushes on
hydrophilic polymeric beads by
surface-initiated atom transfer radical
polymerization for a highly resolutive
separation of peptides, J. Chromatogr. A.,
1217(38), 5978-5985 (2010). doi:
10.1016/j.chroma.2010.07.067 (##4)
5) A. Mizutani, K. Nagase, A. Kikuchi, H.
Kanazawa, Y. Akiyama, J. Kobayashi, M.
Annaka, T. Okano, Effective separation of
peptides using highly dense

thermo-responsive polymer brush-grafted
porous polystyrene beads, J. Chromatogr.
B. Anal. Technol. In Biomed. Life Sci.,
878(24),  2191-2198  (2010).  doi:
10.1016/j.jchromb.2010.06.026 (&#FA)

6) A. Mizutani, K. Nagase, A. Kikuchi, H.
Y. Akiyama, J. Kobayashi, M.
Annaka, T. Okano, “Thermo-responsive polymer
brush-grafted porous polystyrene beads for
all-aqueous chromatography”, J. Chromatogr. A,
1217, 522-529 (2010). doi:
10.1016/j.chroma.2009.11.073 (##HA)

7) A.Mizutani, A. Kikuchi, M. Yamato, H.

Kanazawa, T. Okano, “Preparation of

Kanazawa,

thermoresponsive polymer brush surfaces and
their interaction with cells”, Biomaterials, 29,
2073-2081 (2008). doi:
10.1016/j.biomaterials.2008.01.004  (# i
A)

¥R (B 50 1)
1) A. Kikuchi, Thermoresponsive soft interfaces
for modulated interactions with biomolecules:
from capillary to nanoparticles, Joint Symposium
of the 5" Utah-Inha DDS & Advanced
Therapeutics Research Center Symposium and
the 7" International Symposium on Intelligent
DDS, Incheon, Korea, May 23-24, 2013 (#£¥Fi#
i)
2) A. Kikuchi, Y. Takayama, M. Seo, N. Iwashita,
K. Sakamoto, T. Asoh, Thermoresponsive soft
interfaces for separation of bioactive compounds,
International Conference of Biomaterials Science
in Tsukuba 2013, Mar. 19-22, 2013. Tsukuba.
3) A. Kikuchi, Y. Takayama, M. Seo, N. Iwashita,
K. Sakamoto, T. Asoh, Thermoresponsive
interfaces for separation of biomolecules, 9"
International Polymer Conference, Dec. 11-14,
2012. Kobe
4) & TIEAN, BRAEFEW., gt Z, —RIgE
Z I U 7RISR Y ~— T T e
XY TV IR DINRITEDOT T 4=
T o —AHEAE R 5 61 [Bl& 50 TR
9.19-21,2012. 4 &= (1H06)
5) BTN, BN, A Z . BIEMEE
JUVAT Y Ix €T Y —IC L HEHENE
WEHEC 5 2 D0 FHEOME, F 61 [
By TRt 9.19-21,2012. 4 i = (1HOS)



6) ZGMIAZ , W B, FRAEMEW. EiE(be
BAFT T4 =T 4=V FeRT5
IR~ A 7 v 0 7 DHREOFR, % 61 [A]
B ERERRE, 5.29-31, 2012, Mk
(1Pel45)

7) K. Sakamoto, Y. Takayama, T. Asoh, A.
Kikuchi,

polymer grafted monolithic silica capillary

Preparation of thermoresponsive

column enabling to separate  bioactive
compounds, International Association of Colloid
and Interface Scientists, Conference 2012, May
13-18, 2012. Sendai. (S4P15-17)

8) N. Iwashita, M. Seo, T. Asoh, A. Kikuchi,
Preparation of thermoresponsive immobilized
metal ion affinity brush with controlled primary
structures for on-off interaction of proteins,
International Association of Colloid and Interface
Scientists, Conference 2012, May 13-18, 2012.
Sendai. (S4P15-16)

9) A. Kikuchi, Y. Takayama, M. Seo, N. Iwashita,
K. Sakamoto, T. Asoh, Thermoresponsive soft
interfaces for modulation of biomolecules
interaction, Softinterface Minisymposium on
Biomaterials Tsukuba 2012,
2012.3.17-19, University of Tsukuba

10) 29 B2, BRAEFEW, IREIGEMY 7 b
S L RSy & O EAER, 5 33 BIHA
NAF =TV TV RE, 2011.11.21-22,
HHR - 5T VY

11) ZgMHZ, BRAFEMW, RIEMER Y <~ —7»
ROV T M H—T = — ADRIE Y
m MR E L TORME, 5 60 Bl&ET 5T
fe, 2011.9.28-30, [ [LIRZEHE & v > /8 A
12) A. Kikuchi, Y. Takayama, H. Moriyama, T.

Asoh, Thermoresponsive soft interfaces for

Science in

W

modulated biomolecular
IUMRS-ICA 2011, 2011.9.19-22,
Exhibition Center (Taipei, Taiwan)

13) & LBG s, BRAFEM, SGHBHZ, RS
BT I vREEFHFOFYyET ) —rn~
MEEKIZL 2Fix 2T 0 A ROSBE &0+
FREROKRE, 2011.5.25-27, KIRERESHS
14) A. Kikuchi, T. Asoh, Thermoresponsive soft

interfaces for

interactions, 12th

Nangang

modulated interaction with

biomolecules, 2010 International Chemical

Congress of Pacific Basin Societies (PacifiChem
2010), Honolulu, Hawaii, 2010.12.15-20.

15) A. Kikuchi, T. Asoh, Thermoresponsive
interfaces for

separation and analysis of

biomolecules toward rapid drug monitoring, 2010
International Syposium of the Intelligent Drug
Delivery System, Seoul, Korea, 2010.5.6-7.(4%
)

16) A. Kikuchi, T. Asoh, Thermoresponsive
surfaces for separation of bioactive molecules,
2010 International Advanced Drug Delivery
Symposium, National Tsing Hua University,
Taiwan, 2010.4.29-30. (B35 5)

17) @152 08-6 R ~—7nmrT 4
721, 2009.2.20, HUAU TR H A LEE 7
=74 FRHBECURN), “RENEEREON
A FTNAZ~DISH”, 5 Z BEEE
p27-32 (FBFFHEHE)

18) %5 19 [al& 53 7 WA SRk, 2008.12.8
B« () BE &S AT i & W78 BT s i 1T L &
BRI TSR 1 23R, <R+ Dok
HETIREISEN S 7 A0/ 55
Z BEEHp23-26 (BEEHE)

(Ba#E) (G 31F)

1) Bz, SN, WA T, % R,
KGgM, TazsFo6eh ,  FESE pp
2-3,8-23, 40-71, 148-168, 2012 (4r#Hk
%)

2) BHAZ, SAA~T VU T IO, A
H %% - AFMm, BAREZMHECGER),
pp. 118-124. (43HH3#E)

3) HHE, T4.3BESEMEA X —T =
—R], V7= — ~51E-F~x
Zo XY= a bR EIE T~
mE VR, BEERIEL, ATHER MR, AL OR
) 2009. 11 (G EE)

(PEEIA PEHE)
OIREL (G0 1)

OBkt (G0 1)

6. WFCHERR

(D) A RFTE

39 B (KIKUCHI AKIHIKO)
R RS - SR TR - B
e &5« 40266820



