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Investigational Study of Hybrid Bone Graft Materials with Calcium Silicate and
Pluronic® F127—-based Hydrogel
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Calcium silicate cement, which is known as Mineral trioxide aggregate, usually mixed with distilled water. It showed limitation in
manipulation and setting mechanism. To overcome its character, we modified the liquid to thermoreversible hydrogel, F-127. So, we
developed hybrid bone graft materials with calcium silicate and hydrogel. And we measured their phase transition temperature using
differential scanning calorimetry (DSC) and evaluated physical properties, film thickness, surface texture, ability to manipulation and
flow change according to temperature change. Various concentration of hydrogel (5, 10, 20, 30 and 40 wt%) was mixed with calcium
silicate cement in 1:0.3 ratios and was coded H5, H10, H20, H30 and H40. The original calcium silicate cement with distilled water
was used as control (MDW). To evaluate their physical characteristics, film thickness was measured according to 1SO 9917-1 and surface
texture and flow properties were compared, As the concentration of F-127 increased, the transition temperature was decreased. In
H20 and H30 showed significantly lower film thickness with creamy texture and gelation at 37%C. In conclusion, the hybrid with hydrogel

and calcium silicate cement, especially H20 and H30, was candidate combinations might be a candidate as useful bone graft materials,

Key words : Calcium silicate cement, Thermoreversible Hydrogel, F127, Bone graft materials, Physical properties

| . INTRODUCTION sk Ao 2 JEo] Qa1 Itk MTAE 80%2] THAFAEA]
HIE S} 20069] AR Z2GAE Aokl glow ofe] 574
Mineral trioxide aggregate (MTA)E 47 THAEZEA]H =, o] Sl MM = Asst 4 Qe EsHd dE =

EL X7} BEYAM Wo] Akgo] Ho] om glom tiey  ZRFTAL Jltk o ol MIAS] A sHd 2 A2
< in virof} in vivo =204 Bol Bat Hlom, Ao
* Correspondence: Z34%F (ORCID ID: 0000-0002-5235-0294) 2 2A1E A9 oy PN SAAS a2 Havt
fe) 5 = o) = = ~ - -
A T S S SRR A 53055 s giek ogazel MTA A 39 Azl AT
R & JJ_%—*—lJJ—E + = - =7 = - -
Tel: +8222283082, Fax: +82-364-9961 = TSt 1:0.39) EH| R Egete] AREskH, Ao} U]
E-mail: KMKIM@yuhs.ac
Received: Mar, 9, 2016; Revised: Mar, 20, 2016; Accepted: Mar. 20, 2016



https://crossmark.crossref.org/dialog/?doi=10.14815/kjdm.2016.43.1.73&domain=ksdm1966.com&uri_scheme=http:&cm_version=v1.5

a2 Wlste] B i’éé‘}
2008; Bortoluzzi et al,, 2009), Maria Giovanna Gandolfi &
< B5HE dE EFste] A FstEle BFE MTA
E /e )E 3FAL TheraCal™ 3} 22 AJEo] ZA)E7| &
3Tt (Gandolfi et al,, 2011), 121} of2] Jejz HEw
MTA 9] 79 A A5E 2L} o] olgl Aol 2
453 4L APsAe v ALSAL wﬂum w7}
Holom, ofe] =Rolx WalH MIA o) MEAERo] v
97 B EQIt}h (Parirokh, Asgary, Eghbal, Kakoe1, &
Samiee, 2011),

SjolEmAle Saplolehen B, 544 1A &
2] i setaie) Ayl ola) 3 A9le] g sk
Qi wpgTole), v el sol=mAe o ool B
ek gl 7] golste] e Yol S8 9l
o EAGE s|=2Ae) B et Axe 71a
EEEDERS
o) Thish S8 571 itk 0 el
o] Bel Tt ThEAe] Tt ok ANS] WE
= 38E THAAL Qlof SRR ol E ol 385 sl
= f{r/‘r Tt sfo] =2 FollM A, &% e vedst
ddagld ofsf L FEjrt ®ske AEZAF 7= shth
Pluronic F-127 (F127, PEO100-PPO65-PEO100)= & 71434

© W(Bortoluzzi et al.,

-

Rﬂ

Olr
-

g

sfol=mAls AFolM Tl FFssh ol ket gl
A AAIERE Bolthrt Ast Ak FEelA A Sfee
AL gtk ol 54 TRAR o) ATEI 1520
of SEAA A FYA o PEE WA $-§0] Ho]

AEHQ] FEEHo] Jlofof BakE= MIA 9 T2
RFt skl Al Aske= ddS 2= o 7@*3
sfo| =S E9fsto] 7] MIA o] B3Rk 22d<
WA 5 & Aol o] vt s d 7FA
sfo|=rAE Alzste] 1 2ol tiF AdS AL,
et EFste] ARSSHd THEARIES & Al &
7Fd stel=2A F-127 oF Egtete], due, 22 Bl &
H9e vasto] - = oA R AR Ve AT E
A ATE Stk

B el Arde TR SRt £ el
o} sto| ERAlghbdgsto| Bl = Afo]of] wjuit, 22}

HE
4 3 35 A7t gle Aotk o3tk

Il. MATERIALS AND METHODS
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Table 1, Various concentrations of hydrogel and mixing ratio of test groups

Hydrogel concentration in DW (%) Hydrogel DW Calcium silicate cement Code
5 03 H5
10 03 H10
20 03 - H20
10
30 03 H30
40 03 H40
0 03 MDW
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Figure 1. Graphs of Low temperature DSC. The letters in graph

mean transition temperature of each groups.
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Figure 2, Graphs and figure of Film thickness (#m) of test
groups, The same letters mean no significant differences
(p>0.05). The test groups were shown in each photo
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Figure 3, Graphs and figure of flow (mm) of test groups. The
same letters mean no significant differences (p)0.05). The test
groups were shown in each photo,
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V. CONCLUSION
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