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FOCUS REVIEW

In situ QCM-D study of nano-bio interfaces
with enhanced biocompatibility

Motohiro Tagaya'?

When biomaterials are implanted into an animal body, the body fluid proteins initially adsorb and then cells recognize these
surfaces. Adherent cell functions respond differently to diverse biomaterial surfaces with different properties. Thus, an
understanding of cellular responses to biomaterials is crucial for effective control of biomaterial - cell interactions. | have
researched how to clarify interfacial phenomena via protein adsorption and subsequent cell adhesion to hydroxyapatite
nanocrystals using a quartz crystal microbalance with a dissipation technique. In this review, | focused on the current
understanding of enhanced biocompatibility by exploring the roles of protein mediation at the interface. The most promising
nano-bio interfaces are explained, and different protein adsorption and cell adhesion processes are highlighted depending on
their interfacial states. This approach will clarify several ambiguities of interfacial phenomena between biomaterials and cells
and will help in the design of novel biomaterials that can be implanted.

Polymer Journal (2015) 47, 599-608; doi:10.1038/pj.2015.43; published online 8 July 2015

INTRODUCTION protein adlayers, such as whether they are denatured, orientation and
Reflecting the broad scope and rapid development of biomaterial — coverage. Last, when cells arrive at the surface, they recognize the
sciences, dozens of papers have recently been published in this field.  structures of the protein adlayers for adherence, spread and form an
Although biomaterials include many types of materials such as metals, interface on the surface. Thus, initial cell adhesion behavior is strongly

AT ER IS 2PN ERBMHEASE TARESR

Nagaoka University of Technology



MAARHNQ ZTELCFERR

Vax'a g

S

EZ ‘fA J:*—l% ux!aj_
2801+ L HHAREMESE
SERB ERFEAER CRERDE
REOYMICEE I D35
BRED . 28D £

2 /

%K
7% % AtE A

H T DV UTAFURAT
7 DRI FRDEEITT KT
AR ﬁﬁﬁ*uiﬂ)# il

=HE3IBOM

BEAELSIv DUk

FEIYIINIDI A
H%XKBWEH TQCM-DEIC KBTI (B 4

VEBIKEEIINS A BANDE VINDEIR
ZB) DT

FRxe LB K, 2ES EE
AEHEEARELS S vIAHE BRERES LRI L

HMEES - 1E16
202049820 14:00~14:20

QCM-DIEIZ & 57 1 B A 4 > 2 H KER
TINZ A bAD B 2 N) ERFEEND T

M mhﬂull Science
1= and
Technology
NUT

'ESIRFEA RERAHERE
RFRIFHAEH
2 JSPSHEAIFARADC

HEARF AR CAEEN T 3 SPSRAERADC
E |E.I E ﬂﬁ *‘S‘I' # j(? EMBEMEYRY EHRELR

Nagaoka University of Technology




j IJ ’7 S 3 Y 15”
@*“*EE?&E&@“%&//\O ODHA/\O)U&% RE AR BR
JEEH or(Zt

--»“

BBREDRE (= ZMEHIH)D

____________________________ BICRRUSHA R D CRRfED !
@FT 1 —/NyUNBIHLE  HOWEEIA F—INT PR
NTFIONT A Y DRE AT T RS

ATT1YVE » 2 f

(c_iﬁﬂpU_l—lA‘E\JU'T%mﬁﬁ!

E ﬁ & ﬁ‘i *SI' $ ﬁ ? EMBEMEYRY EHRELR

Nagaoka University of Technology




G0 2 =&
(=] -_“& %
QCI\/I D £
HAt Jij B|ol|n Smentn‘lcfﬁi .~
QSense GOV-DR  “giige
HACVUOSHEILZBRELET

TABRAAVEESE UILERRICEICEE
BURHARY DERICEI) | T HAD
TAERAAINDIDIS=T VRSICEART
DHDENMHEF ! |

2 BT EMAEQOM-DE Y Y IR L TET |
Eﬁﬁﬁﬂ *4%7(% EFMEmREAS THARESR

of Technolo




C & 8 I

SBEBELNES D PILT Yy OB%ASH
KmBEVEDER 5 R R ASE R

AB S

ATECH r1507xon o 03y 0 B

e-mail: oishi@altech.co.jp

MASBAVVEDLEE

FIAFEAN REZRMRFEASE
MEMRTRE

QA:Jerials Science 9 o § E T@

JecupEiovy Tel: (0258) 47-9345
e-mail: tagaya@mst.nagaokaut.ac.jp

oooooooooooooooooooooooooooo

ﬂ‘\] *“I’ -+ j( — EMBEMEYRY EHRELR

sity of Technology

4
£ KM
s H
CW



5 [ 52 i B 2 K=

Nagaoka University of Technology

wEE R SM3FE2H19H
B AL

ERFEMREZEXRE BXHRSHEELEE

FAN—2T « RARIREHEAE IR

ol

FAN—T A BIRRERE - KERAREOFEREICET T MBA-ZERREE] AR
~E1ERZEE BILCHIRFEBRICRE~

XHHFEREEMAMBEREHNEE (FAN—L T ARBERBA =777 (E5E)] @
REBETHIAFL, HEAEEEBATHIRMIESEEMERS LUK — SR bELD
2. XETFEEEDT-O. SHM2F10A. F-LREFHE BN-XUEHAREE] ZAIRLEL

INlE. AEROCHE. HSBEMFICBN-EEZE T, BAMERIHORRBLALICEMLIZLED
SNIEBRUTOLXMEMRELZBET S LICKY., —BOTREZMES LHIC, KFREPEFHARE
[CEL2TOA—ILETIVERY, TZZFLHBABERNTAECREZREL. BOTILEHME
T5HDTY,

[M2FE10A26H. F1EEBN-ZEHARBFEOEE LT, SM3FE1A1 9HOWIETICR
ERMEERZRVOREILESFEMNEROEEUR - FRREFOHEBEZZT T ZDEENHY. 2 A
2HEZZERN’AEINFEL, BREGEEORKR. BCHPKTERE WMEMHIEER MNESE
SN, 28108, EEIHBICEDIFE2 2RFAMN—2T 4 BEHERBCTRENRELE LT

SERLVBEHECTEXIENEZEAL, KMEFREESE, FARARSEEESXZEL THE - #
BICEMLTBYET,

BHE. REXIUTOEBYRYITLNELT,

aujt
cu

F1EEBN-XEHAREE REAX

B B:2021%28178 (K) 11:40~12:00

5 P REREHZXRE £128%E

R F: (DAREOBNERTERR, REBXEREN - - - EBZER AZFHEHF -FI¥ER BRLIER
(2)ER - BIERE - BN T BEHERE BR. AEER R EE
QZEBEDEE - - - YEMHIFEER EHE BLCHLPKF

Vi N 940-2188 #mE KR ™ L =[ET 1603-1
Elﬁ&ﬂﬁi‘l’#ﬁ# Nagaoka, Japan 940-2188

Nagaoka University of Technology



