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THE EFFECTS OF BIO-OSS® AS A SCAFFOLDS DURING SINUS BONE GRAFT
USING MESENCHYMAL STEM CELLS IN RABBIT

Jun Lee, Dae-Hyuk Sung, Jae-Young Choi, Sung-Rym Choi,
Su-Ryun Cha, Jae-Deog Jang*, Eun-Chul Kim?
Dept. of Oral & Maxillofacial Surgery, School of Dentistry, Wonkwang University
'RMS-BioNet, Sewon Cellontech Co. Lid.
“Dept. of Oral & Maxillofacial Pathology, School of Dentistry, Wonkwang University

Mesenchymal stem cells (MSCs) have been though to be multipotent cells that can replicate that have the potential to differentiate into lineages of
mesenchymal tissue including the bone, cartilage, fat, tendon, muscle, and marrow stroma. Especialy, scaffolds to support cell-based tissue engineer-
ing are critical determinants of clinical efforts to regenerate and repair the body. Selection of a matrix carrier imvolves consideration of the matrix’ s
role as a scaffold for physical support and host tissue integration as well as its ability to support of synergize the osteoinductive program of the
implanted mesenchymal stem cell. The aim of this study is to evaluate the effect of autobone and Bio-Oss® to adherent mesenchymal stem cells as

scaffolds on sinus augmentation with fibrin glue mixture in arabbit model.

16 New Zealand White rabbits were divided randomly into 4 groups based on their time of sacrifice (1, 2, 4 and 8 weeks). First, mesenchymal stem
cellswereisolated from iliac crest marrow of rabbits and expanded in vitro. Cell culture was performed in accordance with the technique described by

Tsutsumi et al.

In the present study, the animals were sacrificed at 1, 2, 4 and 8 weeks after transplantation, and the bone formation ability of each sides was evalu-
ated clinicaly, radiologically, histologically and histomorphologically. According to the histological observations, autobone scaffolds group showed
integrated graft bone with host bone from sinus wall. At 2 and 4 weeks, it showed active newly formed bone and neovascularization. At 8 weeks,
lamellae bone was observed in sinus graft material area. Radiologically, autobone with stem cell showed more radiopague than Bio-Oss® scaffolds
group. there were significant differencesin bone volume between 4 and 8 weeks (p<0.05).

Key words: Mesenchymal stem cells (MSCs), Autobone scaffolds, Bio-Oss® scaffolds, Sinus floor elevation, Tissue engineering, Fibrin glue
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Bone Marrow RBC Lysis Adherent Cell Selection Cell Culture Cell

- Bone spicules and Trabecular
bone fragments

- Mesenchymal Stem Cells Adherent

- Osteoblast-Lineage Cells cells

- Marrow stroma Cells

Osteoblast-lineage Cell
(Osteoprogenitor,
preosteoblast, osteoblast),
Mesenchymal Stem Cell,
Adipogenic cell, Connective

Osteoblast-lineage cells
(Osteoprogenitors,

Selectively Preosteoblast,
enriched cells Transitory osteoblasts,
by Dex & Vit C Secretory Osteoblasts)

tissue cell
- Adipogenic Cells
- Erythrocytes Erythroblast,
- WBCs (PMN, Non- Polymorphonuclear cell,
HSC,
Lym| Macrophage... ’
ympocyte, Macrophage...) :;Tserent Lymphocyte,
- HSCs Macrophage

Chondrogenic cell,
Myogenic cell,
Non-enriched Adipogenic cell,

cells Connective tissue cell

Fig.1. Culture procedures of mesenchymal stem cell(OSTEM®).

A. Culture for 1 days in vitro after plate 0.

B. Culture for 10 days in vitro.

C. Culture for 20 days in vitro.

Fig. 2. Morphological features of bone marrow-derived cells (x 100).
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Fig. 4. Surgical procedures.
A. painting with povidon iodine.

B. incision & dissection to exposure the bone with periosteal elevator.
C. trap door was removed, and the antral membrane was elevated carefully to avoid perforation.
D. E. MSCs/ fibrin glue/ autobone mixture was placed into the left sinus, and MSCs/ fibrin glue/ Bio-Oss® mixture was

placed into the right one.

F. the periosteum and skin flap were replaced, sutured, and allowed to heal.
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fr 2}o] & K9t} (Tale, Fig. 6-8). (p<0.05)
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ApobE Uil F o] 4B (Ag. 9B)= 1 Fo M= 28 2 &
o}2A & #AT & YAed F WA A EA 9 01*4
29| #7g dRoA B F AAT AR FAL A 93
S stEA R &8 = FE BAEAT (Fg 9D). 259
APZL F4 ATV AL T ASHE & 7
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N
BA
10B,10D). 4 3o = A5

AobE o] 2 o4 R (g 9A)E 17NN EZE 2 & o Az vs) A48T (Fg
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ol 27he] $FE HAHNCU (FG90), T F4ot Z 34 29 AL ok o4 ol M 422 Y9I (Fig 11B)
o BHHEE F %) B4 AT 2T L ABA L o FBA L T FF 57 AL E AT (Fig 11D). 8 F ol o]
B2 FT} ATAE AL A AR QAT Y AR T 4ol AR B0 dHF SR AL
ol dAsA Uty 2 5 /M vrd A= A = HZE A G A= Y ASHE {0l ALHIAL L
EAZ 24& EAt (Fg 10A,10C). 4 Fe = & /fx7t o Zp7bzol Hla) o] ¥ =2 A & el ol "okl
A AgsEo] o) 4RIt A AW 2R dAE  (Fg 12B,12D). 22H 02 AYEL 7] 5ol Aty
Jedl ZEHAZ A2 250 Hlal 47 A 5H ZAaH A 57T A AN AESHE B e A =] &
(Fig 11A,11C). 80 = 0] 437} ZHZZ XA AT 1 F 2 A7k hehdA gob 2X 471 =3 A0 2 Vet
o2 FHE AFUOH ASHE FgolY B FHE B
%)) e¥gkt (Fg. 12A,12C).
Table 1. Changes of Bone Density by Radiology (mm)
1 week 2 weeks 4 weeks 8 weeks
Control group 011 0.13 0.16* 0.17*
Experimentd group 0.13 014 0.13 0.14
Control group : Autobone + Mesenchymal stem cell + Fibrin glue
Experimenta group : Bio-Oss® + Mesenchymal stem cell + Fibrin glue
*p<0.05
Table 2. Histological Summary of Sinus Bone Graft according to Autobone & Bio-Oss® Scaffolds
Control group Experimenta group
Period 1 week 2 weeks 4 weeks 8 weeks 1 week 2 weeks 4 weeks 8 weeks
Inflammation + + - +++ ++ + +
Hemorrhage + + - ++ * +
New bone formation ++ +++ ++ + - + + +
Angiogenes's ++ + + + + + + +
Fibrosis + +++ + + ++ +++ + +

(- : negative & : rare+: mild ++ : moderate +++ : intense)
Control group: Autobone + Mesenchymal stem cell + Fibrin glue
Experimental group: Bio-Oss® + Mesenchymal stem cell + Fibrin glue
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Table 3. Histomorphology of New Bone Formation (%)

| BIAHIFZA Bio-0ss®2] E3jofl 5t O1F

1 week 2 weeks 4 weeks 8 weeks
Control group 7.60 24 34.97* 66.08*
Experimenta group 875 16.76 20.76 26.13
Control group : Autobone + Mesenchymal stem cell + Fibrin glue
Experimenta group : Bio-Oss® + Mesenchyma stem cell + Fibrin glue
* P<0.05, %: New bone area/ total grafted area
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Fig.5. 1 week. Fig. 6. 2 weeks.

Fig. 7. 4 weeks. Fig. 8. 8 weeks.

Rt: Control group, Lt: Experimental group.
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Fig.9. 1 week.

Fig. 10. 2 weeks.
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Fig.11. 4 weeks.

Fig.12. 8 weeks.
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Fig. 9A-9D. Microphotography in Sinus Wall Antrum at 1 week. (Modified M.T. stain, A and C: Autobone
+ Fibrin glue + Stem cell Group, B and D : Bio-Oss® + Fibrin glue + Stem cell Group, A and B: x40,
C, D: x200). Autobone group shows integrated graft bone with host bone from sinus anterior wall
(A), which reveal severe bone resorption by osteoclasts and new bone formation (C) at 1 week . Bio-
Oss® group showed no integrated grafted bone particle into host bone, and similar inflammatory cell
infiltration compared with Autobone group at 1 week (B, D).

Fig. 10A-10D. Microphotography in Sinus Wall Antrum at 2 weeks. (Modified M.T. stain, A and C:
Autobone + Fibrin glue + Stem cell Group, B and D : Bio-Oss® + Fibrin glue + Stem cell, A and B; X
40, C, D; x200). Autobone group shows disappearence of osteoclasts and active bone formation by
osteoblasts (A, C). Bio-Oss® group showed persistent bone resorption by osteoclasts and
inflammatory cell infiltration at 2 weeks (B, D).

Abbreviation: F: fibrous tissue, H: host bone, M: mucosa, OS: osteoclast, OB: osteoblast, B: grafted bone, NB: new bone.
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Fig. 11A-11D. Microphotography in Sinus Wall Antrum at 4 weeks. (Modified M.T. stain, A and C:
Autobone + Fibrin glue + Stem cell Group, B and D : Bio-Oss® + Fibrin glue + Stem cell Group, A
and B: x40, C, D: x200). Autobone group shows fibrous union of grafted bone and inactive
osteoblasts (A, C). Bio-Oss® group showed peristent inflammatory cell and bone resorption by
oseoclasts at 4 weeks (B, D).

Fig. 12A-12D. Microphotography in Sinus Wall Antrum at 8 weeks. (Modified M.T. stain, A and C:
Autobone + Fibrin glue + Stem cell Group, B and D . Bio-Oss® +Fibrin glue + Stem cell Group, A
and B: x40, C, D; x200). Autobone group shows normal appearing union of grafted bone and host
bone (A, C). Bio-Oss® group showed no integrated grafted bone with fibrous union at 8 weeks (B, D).

Abbreviation: F: fibrous tissue, H: host bone, M: mucosa, OS: osteoclast, OB: osteoblast, B: grafted bone, NB: new bone.
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