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Physical and chemical properties of polymethylmethacrylate bone cement combined with

Osteoset-demineralized bone matrix
Zhu Jian-hua', Ke Zhen-yong', Huang Liang-ku', Jiang Jiang?

Abstract

BACKGROUND: Clinical studies have shown that the long-term efficacy of polymethylmethacrylate (PMMA) as a perfusion
agent for percutaneous vertebroplasty (PVP) remains to be seen, because of the poor biological activity.

OBJECTIVE: To explore the experimental operation of a PVP filler material to meet the physical and chemical requirements with
a new type of biological activity of the porous composite material, in order for the complex to lay the foundation of animal studies.
METHODS: Sodium bicarbonate, Osteoset-demineralized bone matrix (DBM) particles powder and PMMA bone cement were

mixed at different mass ratio (1:40:60, 0:40:60, 1:0:100) to form A, B, C three kinds of composite materials. The solidification time,

polymerization temperature, anti-scattered resistance, and resistance to stress were measured, and the ultrastructure was
observed under scanning electron microscope (SEM).

RESULTS AND CONCLUSION: In A and B groups, the solidification time, polymerization temperature, and compressive strength
significantly differed from those in C group, but all the materials met with PVP filler basic requirements with good anti-scattered
nature. SEM showed the material in A group was looser with more pores than those in B and C groups. The composite material A
has good physical and chemical properties, as the PVP technique can meet the basic conditions of filling materials, and has good
pore structure. Further studies can be conducted on the biocompatibility, biodegradability, bone conduction, induction and other
biological properties.
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Table 1  Solidification time of three materials (xxs, n=5, min)

Group Tc Ti Tf
A 6.19+0.03 14.50+£0.20 24.03+0.08
B 6.10+0.04 14.46+0.20 22.83+0.05
(o] 4.50+1.03% 8.30+0.03° 15.81+0.03%

Sodium bicarbonate, Osteoset-demineralized bone matrix particles
powder and polymethylmethacrylate bone cement were mixed at different
mass ratio (1:40:60, 0:40:60, 1:0:100) to form A, B, C three kinds of
composite materials; Tc: cohesion time; Ti: initial setting time; Tf: final
setting time; P < 0.05, vs. A and B groups

GE R L REATT 2255 Levene i 56 , 19 A2 1F A0 i
(P<0.05), LSD-t fxi1fs HAPEIAEB 3Ffk bl i [A) L
BT BEVEE X (P > 0.05), #4BHCHwERE 7] 5
A. BLLR 2 4% (P < 0.05).
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Table 2 Three kinds of injectable bone cements for the

highest temperature curing (xzs, n=5,C)
Group Highest polymerization temperature
A 51.60+0.25
B 52.10+0.25
C 65.56+0.41°

Sodium bicarbonate, Osteoset-demineralized bone matrix particles
powder and polymethylmethacrylate bone cement were mixed at different
mass ratio (1:40:60, 0:40:60, 1:0:100) to form A, B, C three kinds of
composite materials; *P < 0.05, vs. A and B groups

GE R L REATT 2255 Levene i 56 , 19 A2 1F A0 A
(P <0.05), LSD-t frif5 A RIA L B s K Al L
BT B E M X (P> 0.05), MELCIE & i B
BEETA. B(P<0.05).
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RYEZE, (ER I B SRR R S 25
N K PR R P SRR e 48, 24 hjEJRA
LT
2.4  BATE A M RE ARG R E
bR AR A )T i B 45 T L 3.

MR K

# 3 BPAEGHES AR KRR BT R L AR
Table 3 Three kinds of injectable bone cements in the mold

strength (xxs, n=5, MPa)
Group Mold strength

A 80.60+1.15

B 89.70+0.85

C 278.4+1.20

Sodium bicarbonate, Osteoset-demineralized bone matrix particles
powder and polymethylmethacrylate bone cement were mixed at different
mass ratio (1:40:60, 0:40:60, 1:0:100) to form A, B, C three kinds of
composite materials; ANOVA, P < 0.05, comparison among three groups

ISSN 1673-8225 CN 21-15639/R  CODEN: ZLKHAH

gE B2 L REATT M Levene kB, i 2 IE A i
(P < 0.05), & FE I 250HT, Sl PR
R B EER (P < 0.05).
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a: Material A: Sodium bicarbonate, Osteoset-demineralized bone
matrix (DBM) particles powder and polymethylmethacrylate (PMMA)
bone cement ratio (1:40:60)

b: Material B: Sodium bicarbonate, Osteoset-DBM particles
powder and PMMA bone cement ratio (0:40:60)

c: Material C: Sodium bicarbonate, Osteoset-DBM particles powder and
PMMA bone cement ratio (1:0:100)

Figure 1 Three composites under scanning electron
microscope (%1 000)
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HRFE 4354 (80.641.15), (89.7+0.85), (278.4+1.2) MPa.
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