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A8 291 collagen membrane (Ossix™, Implant Innovations, Inc.,
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HAS 4 63+ 7}

(1)HA-ADH 2 HA-ADH-PLGA2] &4 (PLGA)

224 HA 100 mg-S- 20 mL 9] distilled waterel] 350 5 mg/mL2] HA
solutionS- FH=T}. Solutionof] ADH (1.736 )= ¥ -& & 1087 A =
WHFSA T 1 No] HCIS: o] -8-31] pHE 482 A 5}a1, 50%2]
ethanol 20 mLE F7F= -2 F 3021 wHHs}Sith. o] 3 EDC
(0.191 gy ¥3J 3} 11 INHCIS: o] -& pHE 48= 2 8131, 24| 7F
& RHEAIFITE INNaOHE: o] 8519 pHE 7022 F5A] A
S-S 273 & 7,000 MWCO AHESEH o] Yol 10 mM
NaCl solutionof| A] A2 &} T} 0] 2 25%9] ethanol-s- ©]-8- F A}
A H & 347 54 7 x381e] HA-ADHE 33191t

HA-ADH-PLGA:= 941 PLGA 200 mg2 5 mL 2] DMSOd| 50|
31, DCC (3.1 mg)$} NHS (1.73 mg) & 4 7}8}91 th. T3 HA-ADH
5mgS 5mL2] DMSO°| ¥o] g A1 7] & 9] 2] 5 solutionS- 12
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(2) HA-ADH-PLGA film2] #] 2}

HA”7} 248 PLGA film <2 HA-ADH-PLGA/PLGA (HA-
PLGAS$} PLGAS] blending film) £} HA-ADH-PLGA-PLGA (HA-ADH-
PLGA®| PLGA coating film) 7} A}-8-5] 21 T}

™ 4] HA-ADH-PLGA/PLGA Film-& solvent casting % < o] &
sto] A 2}e}9ith. HA-ADH-PLGA (MW 20,000)$} PLGA (MW
20,000)= Z}+2} 10 mg/ml2] H]-&-= chloroform (5 ml)of] =it} ©]
w) HA-PLGA®] B]-&-& 100, 1/1,2/1, 12 18] 2. 0/19] ¥ & =2 3}
t}. 74219 solution& A 2 E3}5to] 537t wRketGl . o] F fil-

Table I. Characteristics of tested membranes
Membrane Origin Weeks
No-membrane (NM) 4

Collagen (C) (Ossix™) bovine 4

PLGA (P) synthetic 4

HA-coated-PLGA (HCP) synthetic 4

HA-PLGA/PLGA (HPP) synthetic 4
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tration2- A] 3 3+ & $] 2] HA-PLGA/PLGA solution-2- poly (tetra-flu-
oroethylene) petri-disho]] & 12 2l -0 A 2L 7+ 74 A1 7 T}

T3 HA-PLGA-PLGA Film-& PLGA FilmE- ¢ ¢} Z-& v o
2 A2+t 2 EDC (1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride)Z ¥ 88} HA-PLGA solution®] 8- 3 21 2.6 ] 24
AR RRGAIZ] & A 281 Tk

2. A3 YUY

A% 33 -35kg? 12vk2] 9] &4 7FE (New Zealand White
rabbit)E- G A+ 21 2]41 (Rompun®, Bielkorea, Seoul, Korea) 4 mg/kg
9} A A €] (Ketalar®, Yuhan.Co., Seoul, Korea) 65 mg/kg & &3+
dof 2ald ek, TR goe) BRe 9 A %
Bl o 2 2RItk AR TS e} 7 Re Bere Bale

o 20mm Bo| = AAste] 1% DL AT FHES
% A7 6 mm 2)7.9] rephine burg 74 5ol o]-8-3k0] A4
BYL FH oz SV Ikl ahe] B AERE P

3}t (Fig. 1A-B). 21| & defect | F- 2 A 2mm B S 3 =
2 283519 v} (Fig 1C). 2F3] 2H& no membrane, collagen, PLGA, HA
coated PLGA, HA-PLGA/PLGA 57}#] -2 2 3k 7] A o] 2] 47}

Fig. 1. A, 6 mm diameter critical size calvarial defect was created with saline cooled trephine drill; B, 4 defects were trephmed, 2 on each s1de of the sagittal suture. 4 defects
were covered with different membranes; C, Each membrane was cut and placed individually to extend beyond the defect margins by approximately 2 mm; D, Skin inci-

sion was made, and the calvarium was removed.
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Fig. 2. Transversal histologic sections of defects in no-membrane group. A, at 4
weeks; B, at 8 weeks; C, at 12 weeks (HE; original magnification, X 20).
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- uRAY Rabbit calvariag 0[€3}0{ hyaluronic acid (HA)E A2/8t poly (D,L-lactic-co-glycolic acid) AHAS2| = 4

$eds 3ol Tt Blm o7

Fig. 3. Transversal histologic sections of defects covered with Ossix™ membrane.
A, at4 weeks; B, at 8 weeks; C, at 12 weeks (HE; original magnification, X 20).
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Fig. 4. Transversal histologic sections of defects covered with PLGA membrane.
A, at4 weeks; B, at 8 weeks; C, at 12 weeks (HE; original magnification, X 20).
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Fig. 5. Transversal histologic sections of defects covered with HA-coated-PLGA
membrane. A, at 4 weeks; B, at 8 weeks; C, at 12 weeks (HE; original magnification,
X 20).
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Fig. 6. Transversal histologic sections of defects covered with HA-PLGA/PLGA
membrane. A, at 4 weeks; B, at 8 weeks; C, at 12 weeks (HE; original magnification,
X 20).
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ORIGINAL ARTICLE

Evaluation on the bone regenerative capacity of hyaluronic acid applied

poly (D,L-lactic-co-glycolic acid) membranes in rabbit calvarial defect

Nam-Sook Kim', DDS, MSD, PhD, Kwi-Dug Yun', DDS, MSD, Mong-Sook Vang', DDS, MSD, PhD,
Hong-So Yang', DDS, MSD, PhD, Hyun-Phil Lim', DDS, MSD, Sung-Soo Kang?, MSD, PhD, Sang-Won Park'*, DDS, MSD, PhD
'Department of Prosthodontics, School of Dentistry, “College of Veterinary Medicine, Chonnam National University, Gwangju, Korea

Purpose: The objective of the present study was to histologically evaluate durability and bone regeneration capacity of new synthetic membranes in comparison to clinical-
ly available collagen membrane. Material and methods: To the skulls of 12 rabbits, we created 4 bone defects of 6 mm in diameter on each of them. Each of defects were cov-
ered with at least one of 5 membranes: No membrane, Collagen (Ossix™), PLGA, HA-coated-PLGA and HA-PLGA/PLGA. After 4, 8, 12 weeks, we cut the skulls and dyed
with H-E. And then, the histologic observation was done. Results: In current study, the control group which did not use the membrane showed bone regeneration at 12 weeks
and covered the bone defect partially. New bones were formed through the underneath of endocranium, and the upper defect was filled with connective tissues and fats. Collagen
membrane (Ossix™) showed new bones after 4 weeks, and they were formed through the membrane which maintained until 12 weeks. PLGA, HA-coated-PLGA, HA-PLGA/PLGA
showed bone regeneration after 4 weeks and after 8 weeks, they mostly filled defects. At 12 weeks, we could find new bones and previous bones almost look alike and also,
they united well. Membranes were unnoticeable after 4 weeks and were absorbed. Conclusion: Bone formation and maturation of PLGA, HA-coated-PLGA and HA-PLGA/PLGA
were faster than the control group. They showed no difference on the application of HA and after 4 weeks, they were absorbed. (J Korean Acad Prosthodont 2010;48:158-65)
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