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In order to prepare bone specific polymer biomaterials, we have synthesized polyphosphoester
ionomers and compared their fundamental actions with bisphosphonates. The adsorption amount of
polyphosphoester ionomers on hydroxy apatite (HAp) microparticles was increased with an increase in
the ionized units in polyphosphoesters and the affinity of ionomers for HAp microparticles was
enhanced by formation of sodium salt. Polyphosphoesters ionomers could significantly reduce
HAp-formation compared with pamidronate. Moreover, the resorption of HAp was also reduced with
addition of polyphosphoester ionomers as a similar to pamidronate.  The cytotoxicity of
polyphosphoester ionomers was significantly lower than that of pamidronate and cell compatibility of
the ionomer further improved by sodium salt formation of the polyphosphoester ionomers.
Furthermore, the increment in ALP activity and mineral deposition of mouse osteoblast cells in contact
with ionomers was observed.
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Fig. 1 Chemical structure of polyphosphoester ionomer

I Fex— hO# 640 %, PHaEr O 4 1%
W RN ol BENED LN VE
FEIZ R W TRAIIFSEIR O TERER L TRV |
BAFIZHEL TV .

HAp (ZxtT 2KV YV VBB AT VT A A
J ~— ORI ORE R A Fig.3 (27
RV YU AT VT A4 ) ~— {0 iF
BED U VRO AT IZ o T HAp ~
OWAHEBOBEMB A SNT=. iz, MEOLE
BED ) R OEIE Y 10mol% B R D L,
RV VBT AT AT AF ) ~—F/83 R
nx— kXYY HAp ISk W E RN %<
A EBRO BN, PHaE-Na OGS
2N PHaE7nw LD b E <o TWAHE KB L L
THERIVF N DAEOHTRA F 1L
LTNWZENRVEDDHERFEWZ B, T,
KFINAFET DT RV v AA A 1% HAp (1
WOAENDDT, 5 YT AAF U DIEAE
LTWARWEE LD Y HAp OXEEMND L
HL, RV U VBT AT AL ) ~—PNWE
LT Rl e NEZBND.

AUV B AT VT AF ) ~—D HAp
TE R ETE R OFE R % Fig. 4 1IZRT. 4
THNOBEED VU BRI bmol% L Bz 5

140 BWPH, E,-Na
g 120 o] OFH, Ex
<100 é ;g é @ ; OPHE,,
= OPHEs
-(-% 80 5 5% OPE g
= 60 & {>Pamidronate
E 40 L @

[
20 , o o ? o
0
-3 -2 -1 0 1

Concentration (Log(g/dL))

Fig. 2 Viability of MC3T3 cells in contact with
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