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Material design and fabrication utilizing the
process mimicking biomineralization have been
received much attentions recently from the view
point of sustainable manufacturing in addition to
excellent functions of resultant hybrid materials. In
this manuscript, we provide an overview of studies
and ongoing challenges on the creation of
peptide-hydroxyapatite (HAp) nanohybrids using
HAp-binding peptide HABP1 (H-CMLPHHGAC-NHz)
and its derivatives under simulated body fluid
(SBF) conditions. Distribution and state of
assembly of peptides affected their HAp or calcium
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phosphate mineralization behaviors in SBFs and
morphology of resultant hybrids. Potential
application and future direction of the present
systems are also described.
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Figure 1. Control of mineralization by
organic components, (a) aragonite in the
nacre of shells, (b) formation of
hydroxyapatite (HAp) by amelogenin in
teeth enamels, and (c) HAp mineralization

on type | collagen in bones.
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Figure 2. Structures of peptide assemblies.
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Table 1. lon concentrations in blood plasma,
simulated body fluid (SBF), and 1.5SBF.

- Concentration / mM
Plasma SBF 1.5SBF
Na* 142 142 213
K* 5 5 7.5
Mg?* 1.5 1.5 23
Ca** 25 2.5 3.8
Cr 103 147.8 221.7

HCOs~ 27 42 6.3
HPO4* 1 1 1.5
SO+~ 0.5 0.5 0.8

HEF BT, SBF W T E S Ep %
% HAp B CHETHZLT, ThbEn 1
OF A AR AT BN TEDEE X T,
L2 INHE O B T HAMIEEDFE
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Figure 3. Biomimetic mineralization of CaP
using the HAp-binding peptide HABP1 and
its derivatives from simulated body fluid
(SBF). (a) Sequences of HABP and its
derivatives, (b) SEM image of the hybrid
formed in the presence of HABP1 after an
incubation of 2 h in SBF, and (c) presumable
mechanisms for CaP mineralization by

dispersed peptides in SBF.
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WG Cdh -7~ Sarikaya H CaP #t HEER
IZBWTHT A =X AOZEMICOUNTITf#E
HEN TRV, EXTF DRI L A5
IR BLOANTF R kG DHHFLE D
TLX BT ARG E L TNDHTENRES
NTW5 P, —J5 SBF HizkBWTid, AR
IS AT CaP DFE 3L _RFFRINFES
L. ZNONREATHIE T —MREGEEZH
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HPO,= %% OH- Y
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WP Y b D 5.).8@%9@90

Glass Glass

Peptide-HAp hybrids
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Figure 4. HAp deposition on biotinyl-HABP1
(B-HABP) immobilized on glass substrates
via  streptavidin. (a) lllustration of
immobilization of B-HABP on glass
substrates via streptavidin and HAp
deposition thereon after incubation in
1.5SBF, and (b) SEM image of the deposits
formed on B-HABP-immobilized surface

after 1 week incubation in 1.5SBF.
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7 F »{k. HABP1 (B-HABP) % [# & {k L
(Figure 4a). 1.5SBF |[Z1 MR ESED L,
MR EICHIREIEZ A 75 HAp OFT
DHALENT= (Figure 4b) Y, 1.5SBF HHlZ 80>
THUTMUN: CaP F721% HAp O MEIA
M BIcHEoREN - HABP1TEAICHE B L.
TNOPARE— IO &5 L7825 T HAp®D

FEEa2 AR L7 0 EHERIS LD (Figure 4a),

SBF FUZEAMRL7- HABP1 233 —MROHTH

MEECTZZEEO T, AR IR e

HABP1 ~<7F KR SBF FUZFIFHIRTIE
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TV,
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[ e

(c)

?fz@%‘?ﬁ

PEI

Figure 5. Deposition and immobilization of
HAp on polyetherimide (PEI) substrates
using HABP1 derivatives. (a, c) lllustration
of deposition (a) and immobilization (c) of
HAp on PEI using HABP1 derivatives. (b, d)
SEM image of the deposits formed on
p1-EG2-HABP treated PEI films after 3 days
incubation in 1.5SBF (b) and the HAp
nanoparticles immobilized on p1-EG2-HABP
treated PEI films (d).
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1.5SBF (T 48 ffHlIZIES T 5 &, 7 1/L L3 H
\Z HAp T HL7= (Figure 5a, b), AR
B-HABP #% [ &b L 7= % & [A] £k © # %
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WD E TR 5L T2 HAp <2 CaP D7
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J&1%. 1.5SBF T HAp DAY —IETE R ER L &
LCHDCHRET A2 ELHLMN o7, 2
DX T T —F IO B DORE G
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peptide synthesis resin

Mineralization Cleavage

00 I:>4OO‘OO
00

HABP1-HAp
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Figure 6. Creation of HABP1-HAp hybrids
on peptide synthesis resins. (a) Schematic
illustrations of the concept, and (b) SEM
image of HABP1-presenting peptide
synthetic resin after 1 week incubation in

1.5SBF.
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