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ABSTRACT

Purpose: It has been shown that the inorganic polyphosphate is effective for the regeneration of bones through the preliminary
animal test of rabbits. The most effective concentration of the polyphosphate, however, is not known yet. Moreover, the

effectiveness of carriers inside human body is not confirmed..

Materials and Methods: In this study, we examined the effect of the concentration of the inorganic polyphosphate on the process
of the bone regeneration using the 6 weeks old rabbits with the weight of 2.0 kg in average. We performed the experiment using
TR-ePTFE membrane(membrane) filled with collagen immersed in 4%, 8% of inorganic polyphosphate, respectively, following

removal of the proper sized cortical bones from the rabbit calvaria.

The experimental results were compared with the one of the following four groups: The negative control group for membrane only,
the positive control group for membrane filled with collagen, the first experimental group for membrane filled with collagen
immersed in 4% of inorganic polyphosphate, and the second experimental group for membrane filled with collagen immerse in 8%
of inorganic polyphosphate. The fragments of the tissue with membrane obtained from each group of the sacrificed rabbits for 8
or 16 weeks sustained after surgery were then prestained by the Hematoxylin-Eosin stain and coated by resin to form
non-decalcified specimens for the histologic examination and analysis. New bone formation was assessed by histomorphometric and

statistical analysis.

Results: 1. All groups have shown better bone regeneration at 16weeks than 8weeks. 2. Negative control group has shown more
bone regeneration relative to the other groups at 8 and 16 weeks. 3. All experimental groups have shown better bone regeneration
relative to positive control group. 4. At 16 weeks, the first experimental group has shown more bone regeneration compared to the
second experimental group. Exophytic bone formation is not good at the first and the second experimental groups compared with
negative control group. But, the use of 4% inorganic polyphosphate was more effective to bone formation than the use of 8%

inorganic polyphosphate.

Conclusion: With above results, it is suggested the use of inorganic polyphosphate with vehicle under TR-ePTFE membrane.

(J Korean Acad Periodontol 2008;38:59-66)
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A schematic diagram used in histomor
analysis

ologic

D Space created by the TR-ePTFE membrane

-------- Dotted line delineates the bone surface

Newly formed bone

Figure 1. A schematic diagram used in histomorphologic analysis.
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Figure 2, Trabecular bone formation
from the base, H&E Stain, Original
magnification x 12,5

Figure 3. More trabecular bone for—
mation than that at 8 wks, H&E
Stain, Original magnification x 12,5

Figure 4. Slight trabecular bone
formation, H&E Stain, Original mag—
nification x 12,5

Figure 5, More trabecular bone for—
mation than that at 8 wks, H&E
Stain, Original magnification x 12,5

Figure 6, Slight
formation, H&E Stain, Original mag—
nification x 12.5

trabecular bone Figure 7. More trabecular bone for—
mation than that at 8 wks, H&E

Stain, Original magnification x 12,5

Figure 8. Slight
formation, H&E Stain, Original mag—
nification x 12,5
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Figure 9, More trabecular bone for—
mation in height than that at 8 wks.
H&E Stain, Original magnification x 12.5
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Figure 10, Mean new bone formation by the period,
*means statistically significant difference between 8
weeks and 16 weeks by Mann Whitney U test(p<0.05).

27101M20] Sk AXHZ A0 DIxKs HE

[y |

£ o183t Hl Te BlaL A 859 16504 ST,
Ad I, A I, e o= s el =
Jrem] B pd0.052 FAHCR ol Sl Alolg B
o= ]

AcKFig. 11).

sty TS Hegk o 2} waEk o 2 ubgdo)at
< HollM b wMiEET A 7 siFetR o R
RS St siEe] el e = Y] vEame
& o]0 Qe ol STt SR Aleler o8
e w)a2e Ha stk Botck & 4 gt
) olajgh ol TS o] Adelq LRI AMg3)
ek, ol Ago A 1~2 mm Zo]Z FHTZE A7 AL

—/Fi—‘?"ﬂ %_EHQ SHoHal T ul jg_oﬂ/do Z 4 XI-_Q__ }_x] o].

7] QJatod®? Aot wal 2do] e EeuRol oFEd
O] TAEH = 9] T2 E U Aol o] FolA &
4 E2 BA0| ANE TEs| @A 7] whel” olw
Holr= 71E =9 oo s S fieshe Aded
[8eko =M tE Aol Hofshs 8a-aS AR A
eollA EA el nixls avkE AvEeaL sk,
[ AgoM= A 148 -d—i Ao M
Aol Faw Qs
o}, AR e 2 T"rl:ﬁ}% R f{}
2] viAlsaS HAE] ffst] g e /\]%’5
of 7IAEe e ue YAE o Qe dxAY ARE
= e 2

O A
=1
Jb‘LZX]_J uu} Z./}_l

= = Ry

mlo ru>_~

(<]

[*]

= TG

= TG+ ol

Figure 11. Mean new bone formation by polyphosphate
concentration,
*means statistically significant difference compared to
control group by Kruskal—Wallis test(p{0.05).
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Table 1. New Bone Formation(%)
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New bone formation(%)

8w(n=4 sites) 16w(n=4 sites)
Negative control(TG) 15.2110.11 16.68+0.84
Positive control(TG+Col) 8.37+0.13 11.2910.34
Test |(TG+Col+Poly(4)) 10.38+0.54 15.34+0.68
Test [I(TG+Col+Poly(8)) 9.95+0.89 12.1241.63

* Statistically significant difference between 8 weeks and 16 weeks (p<0.05).
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