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Effects of rhBMP-2 with various carriers on bone regeneration in rat calvarial
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ABSTRACT

Purpose: Bone morphogenetic protein (BMP) is a potent differentiating agent for cells of the osteoblastic lineage. It has been
used in the oral cavity under a variety of indications and with different carriers. However, the optimal carrier for each
indication is not known. This study evaluated the bone regenerative effect of rhBMP-2 delivered with different carrier
systems.

Materials and Methods: 8 mm critical-sized rat calvarial defects were used in 60 male Sprague-Dawley rats. The animals
were divided into 6 groups containing 10 animals each. Two groups were controls that had no treatment and absorbable
collagen membrane only. 4 groups were experimentals that contained rhBMP-2 only and applied with absorbable collagen
sponge(Collatape®), MBCP®, Bio-Oss® each. The histological and histometric parameters were used to evaluate the defects
after 2- or 8-week healing period. The shape and total augmented area were stable in all groups over the healing time.
Results: New bone formation was significantly greater in the rhBMP-2 with carrier group than control group. rhBMP-2/ACS
was the highest in bone density but gained less new bone area than rhBMP-2/MBCP® and rhBMP-2/Bio-Oss®. The bone
density after 8 weeks was greater than that after 2 weeks in all groups. However, rhBMP-2 alone failed to show the
statistically significant difference in new bone area and bone density compared to control group. Also MBCP® and Bio-Oss®
particles remained after 8 weeks healing period.

Conclusion: These results suggest that rhBMP-2 with carrier system is an excellent inductive agent for bone formation and
we can use it as the predictable bone tissue engieering technique. Future study will likely focus on the kinetics of BMP
release and development of carriers that is ideal for it. (J Korean Acad Periodontol 2008;38:125-134)
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Figure 2. Surgical control 2wks. (<20, HE), almost no
regeneration was seen.
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Figure 3. Surgical control 8 wks.(<20, HE), fi- Figure 4. Carrier control 2 wks.(<20, HE), thin
brous tissue was a little bit collapsed compared to bony bridge was connected between defect mar-
2 wks. gin with thick fibrous tissue covered.

Figure 5. Carrier contorl 8 wks.(<20, HE), bone Figure 6. rhBMP-2 alone 2 wks.(<20, HE), al-
formation increased compared fo 2 weeks. most no bone regeneration was seen but fibrous
tissue filled the defect.

2 8 ,
, (Fig. 5).
1 2
2
(Fig. 3).
2 2 (Fig. 6).
, 8 2
(Fig. 4).
8 2 (Fig. 7).
, 2 2
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i
Figure 7. rhBMP-2 alone 8 wks.(*<20, HE), bone Figure 8. rhBMP-2/ACS 2 wks.(x20, HE), new
formation dlid not increase compared to 2 weeks. bone formation was found and remnant of ACS

still remained.

Figure 9. rhBMP-2/ACS 8 wks.(<20, HE), bone Figure 10. rhBMP-2/ACS 8 wks.(<100, HE), dense
regeneration in regular and mature pattern. and mature bone was formed and osteocytes were
found within the lacunae.
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Figure 11. rhBMP-2/MBCP® 2 wks.(x20, HE),
newly formed bone and MBCP particle were
intermingled.

Fgure 13. rhBMP-2/MBCP® 8wks.(<100, HE),
MBCP particles were surrounded by new bone and
irregular border between the two means of remodel-

ing process.
(Fig. 11).
8 2 MBCP®
MBCP®
, 2
, MBCP®
(Fig. 12, 13).
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Figure 12. rhBMP-2/MBCP® 8wks.(*<20, HE), bone
regeneration increased compared to 2 weeks and
MBCP particles were actively replaced by new bore.

Figure 4. rhBMP-2/Bjo-0ss® 2wks.(><20, HE)
large amount of Bio-Oss particles remained but
defect was alomost all closed.
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Figure 15, rhiBMP-2/Bio-0Oss® 8wks. (<20, HE),
new bone increased and Bio-0ss particles
were kept within the hollow lacunae.

rhBMP-2 carrier

(Fig. 15, 16).

Hgure 16. rhBMP-2/Bio-Oss® 8wks. (<100,
HE), Bio-Oss was in close contact with newly
formed bone and osteocyte was found.

Table 1, 2, 3 8
rhBMP-2
rhBMP-2 , 8
Table 1. Defect Closure (mm,[%]) (Group Mean=SD ; N=5)
Group 2 weeks 8 weeks
Sham surgery control 0.940.3 [11.945.2]" 1.140.6 [13.148.0]"
Carrier control 1.320.5 [21.92£10.4]* 1.620.7 [24.9211.5]*
rhBMP—-2 alone 1.140.7 [13.110.9] 1.2+0.6 [14.049.3]"
rhBMP-2/ACS 6.1H1.1 [95.448.7]+" 6.82£0.7 [100=0.0]*"
rhBVMP—2/MBCP” 5.841.3 [93.1%13.5]*" 6.321.0 [100=-0.0]*"
rhBMP-2/Bio—0ss” 5.6240.9 [91.8211.9]*" 6.421.9 [100=20.0]+"

* Statistically significant difference compared to sham surgery control group. (p<0.05)
T Statistically significant difference compared to carrier control group. (0<0.05)

Table 2. New Bone Area (mm?) (Group Meanz+SD; N=5)

Group 2 weeks

Sham surgery control 0.240.17
Carrier control 2.941.6*
rhBMP-2 alone 0.4+1.8"
rhBMP-2/ACS 3.941.5+"
rhBMP-2/MBCP” 5.12H.1%"
rhBMP-2/Bio—0ss” 5.040.9+"

8 weeks

0.34+0.2"
1.943.2*
0.441.7"
4.840.9+"
6.01.3+"
6.340.7+"

* Statistically significant difference compared to sham surgery control group. (p<0.05)
T Statistically significant difference compared to carrier control group. (p<0.05)
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7able 3. Bone Density (%) (Group Mean+SD; N=5)

Group 2 weeks
Sham surgery control 88.3+12.3"
Carrier control 12.843.0*
rhBMP-2 alone 89.1+11.1"
rhBMP-2/ACS 51.9+13.9+"
rhBMP-2/MBCP” 57.918.4*"
rhBMP—2/Bio—Oss” 59.115.9+"

2008 38 2

8 weeks
91.644.9"
86.3+11.9*
91.1=7.1"
90.148.1+"
72.1417.2+7
70.8+15.9+"

* Statistically significant difference compared to sham surgery control group. (p<0.05)

T Statistically significant difference compared to carrier control group. (p<0.05)
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