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Compatibility of Self-setting DBM-CP Composites in Percutaneous Kyphoplasty

Jung Hee Lee, M.D.
Department of Orthopedic Surgery, School of Medicine, Kyung Hee University, Seoul, Korea

Purpose: To analyze the physical properties of demineralized bone matrix (DBM) and self-setting calcium phosphate cement
(CPC) composite for its compatibility to percutaneous kyphoplasty.

Materials and Methods: According to tap volume method, DBM was mixed with CPC in variable ratio 0%, 20%, 30%, 40%
and 50%. Distilled water was used as a hardening fluid. Its properties, including injectability, mold applicability, setting time
and its behavior, maximum temperature, and mechanical strength, were analyzed.

Results: The DBM-CP composites has a good injectability and mold applicability, a maximum temperature of less than 5°C,
a initial setting time of 3 to 10 minutes. The outer surface of DBM-CP composites showed their even distribution in optical
microscopy. Injectability, mold applicability and compressive strength were in inverse proportion to the amounts of DBM.
Conclusion: This study suggests that the DBM-CP composites has a good injectability and mold applicability with a low setting
temperature and even distribution of compound. Therefore this composite might be used as a substitute of PMMA in kyphoplasty.

Key Words: DBM, CPC, DBM-CP composites, Percutaneous kyphoplasty
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CHAF QI eed

N oE A
1. DBM—CPA =&t o] A=
14,14,16,22.28) , CPC Ohura 2 Btricalcium phos-
polymethyl methacrylate (PMMA) phate (TCP), monocalcium phosphate monohydrate (MCPM)
calcium sulfate hemihydrate (CSH)
) (Table 1). ‘ (distilled water)
PMMA , DBM  Allogro™ (Wright Medical Technologies, USA)
1,15)
"), DBM-CP DBM CPC
, DBM 0%, 20%, 30%, 40%  50%
, 0.8 ml
, (injectability) , 2. DBM—CP# =8| FolM U =N 24
(self setting) calcium phosphate cement
(CPC)* demineralized bone matrix 2 mm 5 ml
(DBM)
PMMA 2813
(rheology: mold applicability) 4 mm, 3cm
Table 1. Ohura’s recipe of self-setting CPC and the amount of (Fig. 1).
aqueous media
Tri-calcium Mono-calcium Calcium Distilled
phosphate phosphate sulfate water
monohydrate hemihydrate )
(thermocouple)
64.06 g 1997 g 1598 g 0.8 ml , Vicat needle
Original
composites
Composites .
= injetcted through Fig. 1. Schematic diagram of
| needle the injectability test (A) and
@ acryl mold for the rheological
test (B).
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4. DBM—CPA| =& 2 &= Zd= =4

w

lcm
Univeral Testing Machine™ (Instron, UK)
crosshead 0.5 mm/sec

5. DBM—CPH S&#|Ql £ (distribution)ofl CH
sk 2A

[y

DBM  CPC

2 1
1. DBM—CPA| =g&Ael =ald

DBM-CP DBM
DBM 0% 92.4+0.3% (92.2~92.7%),
20% 84.8+5.3% (80.4~90.6%), 30% 78.3+
5.6% (71.8~81.7%), 40% 68.3+6.2% (64.1~
75.4%), 50% 44.5+7.2% (36.2~48.8%)

CPC DBM

(Fig. 2). CPC
DBM
(Fig. 3).

2. DBM—CPA =&x29| &3t Azt & 2% Hst

DBM-CP
DBM DBM 0%
9 10 50 , 20% 3 30 5,
30% 3 4 10 , 40% 2 50
4 , 50% 2 30 3 30 DBM
100 7
80 -
g -
) 60 -
5 -
Q
3 40
20 -
0 T T T T 1
0 10 20 30 40 50

Vol. percent of DBM (%)

Fig. 2. Injectability (I) of the DBM-CP composites.

Fig. 3. Rheological behavior
of the DBM-CP composites
injected into acryl mold.

(A) Plain CPC.

(B) 20 volume % of DBM.
(O) 30 volume % of DBM.
(D) 40 volume % of DBM.
(E) 50 volume % of DBM.
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CPC . 5°C (Fig. 5).
DBM 10
(Fig. 4). 3. DBM—CPH S&#Q = 2
DBM DBM 0%
4.4°C, 20% 1.9°C, 30% DBM-CP DBM
1.8°C, 40% 2.3°C, 50% 2.7°C DBM 0% 639.8+94.1 kPa (571.8~747.6),
20% 542.5+38 kPa (208~283.2), 30%
12 232.6429.3 kPa (206.7~264.4), 40% 115+13.7
1 kPa (99.3~124.8), 50% 50.5+2.8 kPa (56.4~61.7)

—e— Final setting time CPC DBM
—=— |nitial setting time

4. DBM—CPA =&H2| AVt H3t & 22X (dis—

Setting time (min)
[}

4 tribution)
27 DBM
0- T T T T 1 (Flg 6)-
0 10 20 30 40 50
Vol. percent of DBM (%) i 'EI-
Fig. 4. Setting time of the DBM-CP composites.
11,14,16,22,28)
10 - PMMA
i 27) PMMA 1,15)
C,G 8- 7,12)_
73’ i PMMA ,
2 5
9 ]
5 -
g,
& " CPC
@ ] Brown
| Chow tetracalcium phosphate (TTCP) dicalcium phos-
0 . . . . phate dehydrate (DCPD)
0 10 20 30 40 50 , Mirtchi

Vol. percent of DBM (%) tricalcium phosphate (3-TCP) DCPD
Fig. 5. Tmperature rise of the DBM-CP composites.

Fig. 6. Optical microscopic find-
ings of DBM (A) and DBM-
CP composites (B). After self-
setting procedure of 50 vol-
ume percent DBM-CP compo-
sites, the mixture showed even
distribution of DBM.
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DCPD
hydroxyapatite IRBAUR)
CPC )
CPC DBM
DBM-CP DBM
CPC
DBM CPC
DBM
219, DBM
DBM-CP
DBM-CP
DBM ,
5°C
DBM
CPC
CPC DBM DBM
CPC
10
DBM-CP
| 6712 DBM-CP
DBM-CP
DBM
DBM-CP DBM
CPC
CPC
DBM

OESl

. DBM CPC
6,9,10,17,18,20,23,26) DBM-

CP DBM-CP DBM

DBM
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—
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