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Abstract Silanized-hydroxypropyl methylcellulose (Si-HPMC)/phase transformed calcium phosphate (PTCP) composites are
prepared to purpose application of injectable bone cements with enhanced biocompatibility. The crystal structure and
chemical state of the synthesized PTCP and Si-HPMC as solid and liquid phase of the composite cements were measured
by XRD and FT-IR. The handling and mechanical properties of cements were measured by injectability tests and three-
point bending tests. The in-vitro mechanical properties, XRD, and SEM results of bone cements were showed that
enhanced hardening behavior was an inherent function of bone cements after in-vitro test. The cytotoxicity result of bone
cements also was showed enhanced biocompatibility. Therefore, these injectable cements had potential be used as calcium
phosphate cements for biomedical applications.
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Fig. 1. The preparation of Si-HPMC/PTCP bone cements.

T 7 FEQ2, 4% wiv)e Si-HPMC £98 A %313
T} ZEEAT0|E AWES] Aoz ARRsl] 96t
of, AZH Si-HPMC 8o 30 wt% NaH,PO, 891&
A7¥ste] Si-HPMC €942 ZAsk(gelation) A7]13L, &
pH W& 7-8°] H=% 33t

ZEIEO|E ZAMEE A Azt B g v
(L/P ratio; 0.4, 0.6, 0.8, 1.0 wa} A==} Z
F2FO|E AIHES] AAtelst L2 %7]) Z 3A
(13t P2 #71)S L/P vl wg FAE A f
ol go] E9tsisith. AAAQl A=y Fig. 19 W

ERHSIT

o ox oy o

Ho g A3 A EATo|E BALS Bl
] 5] 2242 (XRD, Ultima IV, Japan)Z
ol &3ltt. ZAHZAL 5°90°20)2] =4 HWAZ 40kV,

1°%mine] ZAS=Z BA59a, g E

=
HE 45 53 dEes SYSKIY. Z2ugxluelE

AlHES] HAPFS AZe}7] flete] 4de Si-HPMCO
tated I 400~4000 cm™ HSIOlA AN B 2
(PerkinElmer, Spectrum GX, USA)S AA|SIATE ZA]
HES] 07 Kinjectability)S =74317] 9151 syringe
pump(KD Scientific, KDS100, USA)YS o] &3ttt A
HES] w3 W USFAEE S St HEZE &
=5 o]g3t AlHS Ax S, AsiHge Ax A
HE wHsABAE7](TXA, YEONJIN, KOREAZ =
Ak, =g FAMES] vy S-S s 7271
& =77 (Micromeritics, USA)S ©]-8-3t] 43I

orp el HHE FARES] 7AH EAS 543
7} 371 el A %3 HBSS 50 mloll AFdo] ZhrEw)
O|E ZFAMEE 17, 27, 47700 Z4A 37°C =59
AiHlolE el A AHe si9er, S o &
T2 X317 ¢5ke] HBSSS 2dnitt w3ks|Fit).
155, 27, 47 34 & &7 HBSSE AlA] 98
Al g ARAHTE ZJA A7l w2 AR A
olE FAIES Y, A4 9 o Ao wsks

[ =
XRD, AR 7 (FE-SEM, MIRA3 TESCAN, Czech

A



246 Nahyun Jeong, Dong-Hyun Kim, Hoon-Sang Cho and Seog-Young Yoon

republic) ¥ YFsAIEAIE 7|2 AT

T o] AEEATo|E B ZAgIATo|E
AMES] 548 ksl 915le] AEAEE B7HMTT
assay)e SITh. MG-63 cellsthuman osteosarcoma cell
lineys gHold ZAFyxAvolE EZ(a-TCP/HAp)
gy volE AHEE 7S 96-well plate?} 371}
2|2 96-well plate°ﬂ/\1 6, 12, 24 283 48N7F &
ol midslitt. (% %= 1 mg/ml) saline *|2]%+ F cell
© control cell2 ZEH3IHTE 0.05 %2 thiazolyl blue
tetrazolium bromide -89 (Sigma, St.Louis, MO)YE 37}

BFaL cellS 37°ColA 4x17F wiekaisict.

3.1 ZAME FA 8] 4274

FAMOZ FAE BCPHAp/P-TCP) LS 1400°C
AN AEA e SEM B3l #Eek 495 Fig. 2
o YeRiAT}. &4 EE E2E 200 mesh® A7
slod AAA SR 75 pum olste] YAAINE = A
< Foldk 4= AL (Fig. 2(a)), BCP £% AGA F9
B-TCP “gollAl o-TCP “F2.Z2] “$:o](phase transition)

Ca/P = 1.47

Intensity (Count)

i °1%}¢1 Al & Al vAlFde] wAES

T AATHFig. 2(b)) T3 mAREE %34 SEM-
EDX Z3}, Ca/P2] H]&o] oF 1478 YeRAKFig.
2(c)). °l= EAE EZo] HAp A (Ca/P HIE =1.67)
o] & Follx= Esta, 71:]375]}6]'9'] U= HSH(B-TCP =
3.14, o-TCP=2.87)l °lgt A% Fe] Fujuisle] of3
uAlFEe] Aol B, olds Aak= el A
5ol 23] a-TCP FH(Ca/P ¥]& = 1.5)°] EA¢2 <]
g},

58 HPMCS} GPTMSE 3715k 3433 Si-HPMC
FEAe] FT-LIR 235 Fig. 39 YeRAth. HPMCS)
FTIR ZA3= 3468 cm "ol O-H A3 (stretching) 35,
3000-2800 cm ' C-H A153E, 1645 cm oA A=
BQ20] FFIAZHE C=0 7}EE7](carbonyl) A=
A% 2] 1300-900 cm oM C-0-C A&ER%F Foj7}
#AE W (bandingyS HoIFETh HPMCS} Si-HPMC
o] IR ZHEY Aolo] & Zole HolA| =Th(Fig.
3(a)). 1HOE B3l F JaEAe] IR ZHER x|o]
S 2D on|AE EAJSH Q‘Jr(Flg 3(b, ¢, d)), O-H

s Hr} C=0 ¥ C-O0-C F=x4 HPMC L+A}
7} AT o3l ¥ = 74_£ AR €t} o=
Si-HPMC ZEAp} ZAWES] dxbjgz 2838k u =}
7} 7k RES(self-crosslinkingys & 4 o= 9w}

Fig. 2. SEM images (a, b) and EDS result (c) of PTCP powders.
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