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Purpose: This preliminary rabbit study was conducted to evaluate the effect of recombinant human transforming growth factor82 (thTGF-f2)/poly lactic-co-glycolic acid (PLGA)

coating on osseointegration of the titanium (Ti) implant. Materials and methods: Eight Ti implants were anodized with 300 voltages for three minutes. Four of those were

coated with thTGF-32/PLGA by an electrospray method as the experimental group. The implants were placed into tibiae of four New Zealand rabbits, two implants per a tib-

ia, one implant per each group. After 3 and 6 weeks, every two rabbits were sacrificed and micro-computed tomography (microCT) was taken for histomorphometric analy-

sis. Results: In scanning electron microscope (SEM) image, the surface of thTGF-82/PLGA coated Ti implant showed well distributed particles. Although statistically insignif-

icant, microCT analysis showed that experimental group has higher bone volume / total volume (BV/TV) and trabecular thickness (Tb.Th) values relatively. Cross sectional

view also showed more newly formed bone in the experimental group. Conclusion: In the limitation of this study, thTGF-82/PLGA particles coating on the Ti implant show
the possibility of more favorable quantity of newly formed bone after implant installation. (J Korean Acad Prosthodont 2014;52:298-304)

Key words: TGF-beta2; PLGA; Titanium; Implant; Osseointegration

NE

B 2 oA o) Aol JEAEE F5F A2
o2 AT AW 5L A T AW =5
ol ol A1 717H4] Aol 5718 Alztel AR Eol 2 ik

*Corresponding Author: Seong-Kyun Kim

Department of Prosthodontics, Seoul National University Dental Hospital, School of Dentistry,
Seoul National University, 101 Daehak-ro, Jongno-gu, Seoul, 110-744, Republic of Korea
+82 22072 2661: e-mail, ksy0617@snu.ac.kr

Article history: Received 5 August, 2014 / Last Revision 5 September, 2014 / Accepted 16 September,
2014

(© 2014 The Korean Academy of Prosthodontics

© This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/licens-
es/by-nc/3.0) which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

* This study was supported by a grant (2011-434) from the Asan Institute for Life Sciences, Seoul, Korea and National Research Foundation of Korea grant funded by the Korea
government (No. 2011-0028067), and by a grant of the Korean Health Technology R&D Project, Ministry of Health & Welfare, Republic of Korea (A120304) .

298

pISSN 0301-2875, eISSN 2005-3789



rhTGF-82/PLGA S8 electrospray# 22 &St Efo|EH YZ2AE Z 22| microCT 1% a preliminary rabbit study
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growth factor (PDGF), insulin-like growth factor (IGF), platelet released
growth factors (PRGFs), transforming growth factor-beta (TGF-f) % ©]
& 449 5e] Ae o] gk

Bosetti 542 A3 A1 A5l ) & invitro A 3 of] A TGF-B isoform
o] QIZt 2Z A X9 T4 FA gt st%l o1, Kim}
Valentini’= PDGF ¢} TGF-320] th gk Q1ZF 234 3 & of| A
TGF-327} hal ] 3h4d & S7Fekrt a1 B 31.8}3]{ o} De Ranieri 5
7] 48N TGFR0] T4 A o] JEUE Fulo] 2 3
3] 9} bone-implant contact (BIC)2] &7 }& H.of FTal H.ustS]th

ofH ARG AHgshrke] BAlsh 37 3 4AAE o
YA EFHA 0w A goleA® F o TA =, Eed] pipet-
tingsto] Q1ETHE FH o] 2 &A17] = AW o2} thekst
g Al 2"”lo] 7k E] o] gt} 715 poly lactic-co-glycolic acid
(PLGA)= B A 3} & 2tan 4] el A] A A 8] el = = 73
A7 2iA e A 2 S8 24 Y
T Qe LubA 24 AF-E| o] hTh Lee" & PLGAS &-HHA| &
o] &3to thBMPE Efo|Els Tt ~=0l| s”)ste] A3 A}
A ESAER e} E3tE Tt S7Fhe SEe o1, Fan 57
& TGF-f35 PLGAS| 11 3lo] A& Aol et A& ¢+ 2
2} TGF-337} A& A A ell E344 Q)& Huslith

olo] ZA 3Bl & g o] M thTGF29} PLGA B34 &
submicron =7] & Elo] By Y EHE ZH S W S5
of old FaF2 vl A ZAFS T B AP S A AT =,
thTGF-82¢} PLGA E3HA7} S8 A @A 253= FXA]
24 7 dthe 78 & Goti e 997t it

W EXTR

It

1. ElO|EHs UZ2tE MZDt rhTGF82/PLGA S&HA &
™ X2

2174 375 mm, Z o] 7 mm, YAF 7EA 0.6 mm] grade 4 com-
mercially pure titanium J ZHE 87| & #)| Z35}%] tHWarantec Co.,
Seoul, Korea). 9] ZZE £ (.15 M calcium acetate monohydrate
(Ca(CH:COO) H:0)£} 0.02 M caleium glycerophosphate (CaCsHrOeP)
gl S0 4] 300 V 2 gFo 2 AFLof A 3R Aksaby &
ARTE 57 A2 % ethylene oxide (EO) gas 2. A=3F  Th
1ol ek 212t 44K AR T 2T 2 B Ra
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-t} Z+*(Control group, C): 1 2] 2]3}A] & 15
- 218 H(Experimental group, E): electrospray™ ©. = thTGF-32/
PLGA 53H| g/ &€ E)E AH & 1+

AET BUA 2], 04% wiv oFA £ 88 5]¢] 91 PLGA
(PURAC Biochem BV, Gorinchem, Holland) 4 mL 8} 2 £-50] 25 gl
FLg g3% o] )& thTGF-32 (Prospec-TechnoGene Ltd., East
Brunswick, NJ, USA) 4 mL-S- £3}3}<] electrospray™ ©. = &l 3}
AT} Electrospray #] 2] W& 7]&2] Aol Al P th=
g8t g 17KV, vhs oAl dEFHETA] 9] A
2= 60em, 7% Hew 24 mine] 9l o1, ) EFHE T 1034
FRAIAT 2 823} o) 2] Q) EeE FHE scanming
electron microscopy (FE-SEM, Hitachi S-4700, Tokyo, Japan) .2 3%
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2tE Al2l
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A 3 -3.5kgQ] 4m}2] 2] New Zealand white mature rabbito] A1 3]
o AHEE I A3 S FEel 93] Y] S& A 18
21 THSNU-140129-3, Institutional Animal Care and Use Committee, School
of Dentistry, Seoul National University). 4= A] | = 10 mgkg Zoletil
(Vibac, Carros, France) @} 0.15 mLkg Rompun (Bayer Korea, Ansan, Korea)
< T F(intramuscular)3}e] A A1 12| 5494 11, mesial proximal tibiae
E W53} A =849] th 2% lidocaine solution (1 : 100,000 Epinephrine)
(Yu-han Co., Seoul, Korea) 0.2 = 4-n} & A7) 8}o] proximal
tibiae S =FA]7] L A 234k Az 270 9] JETES
AT A% F 247} 7152 o] 23540 primay
closure S AT}

3. MicroCT &Y} AS

MicroCT 2] 2 A1 22 98] 2nfe] &35, 202 £ 65 5 &
AL BAe AAm e KA AT At o
dES} T FS enblocl 2 U2 F formalin® & 317 3} a1
microCT (SkyScan 1173, Kontich, Belgium) 2 243 3191t} 29 o] 5}
A= 817 amo] 1 2240 X 2240 pixel ©] 1] %] Z 1 & T Bl 5}
Aok ASA A2 PE F& JSTUE 2 FH 05 mmz
Al om,C 71E 9 A Sl ot e F-7-2 ALt
gk F3 cortical bone 5 T W 2|3 0] AA Z5E 2H A
threadoi] 4] cross sectiond}o] 81 o] -2 P} thFig 1). Al
= PAE =2 EA18H7] 9 3 parameter = = bone volume per
total volume (BV/TV), trabecular thickness (Tb.Th), trabecular number
(TbN), structure model index (SMI)Z- A}-8-5}53 TF. MicroCT scanning
oA 919 S grsell th g o 3 #2412 Bouxsein 570
W H 2] Tho| EgRRlE o] &aIiT A AlEl e H B
21 W o] Mann-Whitney testS A}-2-3lo] 359} 6F 2 H-2] 51o]
283t ek BA L2131 SPSSE ALE-SHA T

299



of - uteH rhTGF-82/PLGA S&AE electrospray#22 &St Ef0|EHE YZ2AE Z 22| microCT 1% a preliminary rabbit study

= itk

Table 1- microCT A 5-& A2 o A Zho]th A Al &2 A
A AW ZE JEHE EHOIARE 05 mm A 7HA 2 A G
S}t Sample size7} 2Fobx] SA A 0. = f-of gk xfo| & HU 4
£ A BV ToThol 4 Al o] ezt & 3tS
el = A3k S 8ol gk 4 Ollil—(Flg, 3). Hhy SMIgES A&
o] i xTEHT} Zbkiﬂi, TbN-2 H] =5k th SMI= e & ©

F22 JEhlE 54 2, 342 platelike bone)o] 2Ht 8 Z(rod-
like bone) it} 2h-2 gho = U, 23] = 2zt 559 gk
Fig. 1. Schematic image of. Mpl@t. (A) Region of interest (ROI) for microCT, (plate- llke)oﬂ A ok 3(rod- hke)77]-7<] Yeh 2= 9Jrhe
(B) reference for cross sectional view. .
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Fig. 2. SEM image of implant surface (X 5,000). (A) Control group (implant without surface coating), (B) Experimental group (implant with thTGF-32/PLGA coating
via electrospray method).

Table 1. MicroCT analysis, mean (SD)

3w 6w
LEIEET Control Experimental Control Experimental
TV (mnr’) 25.520 (4.750) 23.401 (11.201) 25447 (5.557) 20.401 (8.887)
BV (mn’) 2978 (1.161) 3.267(0.458) 5.029 (2.829) 5.345 (2.444)
BV/TV (%) 12.304 (6.838) 15.237(5.334) 19.000 (6.967) 26.061 (0.629)
SMI 2.157 (0.691) 1.813 (0.826) 1.377(0.621) 1.601 (0.209)
Tb.Th (mm) 0.037 (0.006) 0.044 (0.001) 0.055 (0.009) 0.086 (0.010)
Tb. N (1/mm) 3.245(1.319) 3.516(1.344) 3.406 (0.734) 3.052 (0.265)
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Fig. 3. MicroCT analysis. (A) BV/TV (bone volume per total volume), (B) SMI (structure model index), (C) Tb.Th (trabecular thickness), (D) Tb.N (trabecular number),
C (control), E (experimental) (P>.05).

Fig. 4. Cross sectional view of microCT. (A) 3 weeks control, (B) 3 weeks experimental (thTGF-32/ PLGA coated implant), (C) 6 weeks control, (D) 6 weeks experimental
(thTGF-32/ PLGA coated implant).
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S W F 2t A e TS olry] g8l Al E Ao 2 By BdS Ak T
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93t} 4n}2] o] New Zealand rabbit2] tibiacol] 1704 o] A& 3} ) 2 Y ZHE S 2 H 519 21, 359} 6579l 2n}2] A 3] A 3+ micro-computed tomog-
raphy (microCT) 2 ¥ £A135}3it}
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