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Abstract

DEVELOPMENT OF MOLDABLE BONE REGENERATING THERAPEUTICS USING PARTIALLY
PURIFIED PORCINE BONE MORPHOGENETIC PROTEIN AND BIORESORBABLE POLYMER

Jong-Ho Lee*, Chong-Pyung Chung**, Sung-Jin Lee***
*Dept. of Oral & Maxillofacial Surgery, **Dept. of Periodontology, College of Dentistry, Seoul National University,

***Dept. of Industrial Pharmacy, College of Pharmacy, Ehwa Woman 's Unversity

The purpose of this study was to develop an osteogenic, biodegradable material using polymer and BMP. It was designed to have
structural function and be moldable, for the reconstruction of load bearing areas and deformities of various configurations. Bone apatite
was added to Poly(L-lactide)(PLLA) and made porous for osteoconductability and ease of BMP loading. The materials, with or without
BMP purified from porcine bone matrix, were evaluated in cranial bone defect models in rats for biocompatibility and bone regenera-
tion capability. The following results were obtained:

The PLLA-BMP material with BMP added to the polymer showed 30% healing of cranial bone defects in rats during the 2 weeks to 3
months period of observation. The moldable PLLA agent without BMP also showed 25% bone healing capacity. Although new bone
formation was incomplete in the critical size defect of rat cranium, it can be concluded that the unique moldability of those agents
makes them useful for the reconstruction of various bone defects and maxillofacial deformities.

Key words : Bioresorbable polymer, BMP, Bone regenerating therapeutics.
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Fig. 1. Photomicrograph of PLLA-BMP, 1
month post-implantation to the rat
calvarial critical size defect. Definite
bone regeneration can be observed,
but new bone formation is confined
to the dural side, not the whole
area of implant. Note the cluster of
chondrocyte-like cells along the
newly formed bone (Safranin O
stain, Original Magnification x 100)

Fig. 2. Photomicrograph showing bone
regeneration along part of the
implant(PLLA-BMP) and dura(3
months after implantation). The
remnants of polymer with bone
apatite are still visible and surro-
unded with multiple giant cells
(Safranin O stain, Original Magnifi-
cation X 100).

Fig. 3. Photomicrograph of PLLA, 1 month
post-implantation to the rat calvarial
critical size defect. There's some
area of new bone formation. The
implant was partially resorbed and
is surrounded and infiltrated with
fibrotic tissue and multinuclear giant
cells. (Hematoxyline & Eosin stain,
Original Magnification X 100).

Fig. 4. Rearranged photomicrographs of PLLA, 3 months post-implantation to the rat calvarial critical size defect. Newly formed bone can be
observed, but is confined to the small part of implant. The implant still retains its original shape with infiltration of fibrotic tissue and
multinuclear giant cells. (Hematoxyline & Eosin stain, Original Magnification X 40).

181



CH8IA]: Vol. 26, No. 2, 2000

AN, 4F A 71 FRA FFo) BAHYFig. Yol FFHATHFG 4. 719 B2 TS TFHAE, ¢
3). ol B PUABMP 3} AL Tha: 2718 ol Fukg s Ol%ﬁ&% JT oA F5 AEES ASS T
1o, A7} HolE 9 EBE ) mainbulkiz Wok ARer  AISHLS o) Table 12 2 of5I ek
Table 1. Comparison of PLLA-BMP and PLLA using various histologic parameters
PLLA-BMP PLLA
2 weeks 1 month 3 months 2 weeks 1 month 3 months
Bone Formation Index 0.75 175 15 05 1 125
Functional Bone Marrow 0 05 0.75 0 05 05
Cartilage Formation 05 0.75 0.25 0 0
Inflammatory Reaction 0.25 0 0 0.25 0
Foreign Body Reaction 1 25 2 2 2 2.25
Implant Resorption 1 2 2 2 2
Avrea of Fibrous Tissue 15 15 175 15 15 2

PLLA-BMP: Poly(lactic acid) disk with bone apatite and bone morphogenetic protein

PLLA : Poly(lactic acid) disk only with bone apatite

Regenerated bone quality and quantity
1. Bone formation index
“0" Bone formation not observed
*1" Small bone nodule or isolated bone particle

o N W N =

Complete healing
2. Functional bone marrow
“0" absent
“1" observable
“2" well developed
3. Cartilage formed
“0" absent
“1" focally present

Degree of Inflammation or Foreign Body Reaction
1. Inflammatory Reaction
“0" absent
“1” mild
“2" moderate
“3" severe
2. Foreign Body Reaction
“0" absent , foreign body giant cell(FGC) not detectable
“1” mild
“2" moderate
3" severe

Implant resorption and Fibrous tissue area score
1. Implant resorption

“0" maintain original form

“1" partially resorbed, but some area of it is intact

Notable bone formation at either outer or inner side, extending up to 1/3 of the original defect length
Notable bone formation at either outer or inner side, extending 1/3 to 2/3 of the original defect length
Notable bone formation at either outer or inner side, extending 2/3 to total length of the original defect

“2" partially resorbed with penetration of fibrotic tissue through the implant

“3" advanced resorption
2. Fibrous tissue area score

“0" very few

“1" slight

“2" moderate

3" abundant
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