$3lE oM [ 47 3L R Vol. 31
2012 49 H MATERIALS CHINA Sep. 2012

1

FHE4 )

ALESTREER IS B KR R B E e 3

R, e
(AT TR BATHR I SR WS90 % , i 200237)

B OE.: RASYREY R RGIIIE T I INGRN S B 5 X 0] v 5 W 45 K 98 (ICPC) WS FR PR i m . R RS sh
SEHGRAE AR D ASAT B, RS IR ) R AR RN IR B ) ZRAE ICPC AR A b A8 1, I 64T 3l A0 52 3 44 R0 2h A5 1o [1]
IR R SIS LM ICPC fokG . 3, SEPEAR LA L ROK A S B i AR AR S B AR B 1 o 45 SRR . Wi A e 1ICPC 1)
RS o KIS TR INASE R T ICPC (RS EE RNl A5t Al FHAMER R R e, WIMAIAS R R L2 T ICPC 57 4]
Ja B LA BE AR e v, JUH AT R AUL T WO B o FEBbSEab [, ¥4 TInNA R G ICPC T Rl BE i i B[R],
Y542 563 ~2 600 s, BLAN, BE RIS A, ICPC AR SRR RGN, BT A N 45 4540 76 = 35 UGS T R A .
KPR ATEAE; BERRASEOKYE; WURMERE; ShAPURI; ShASmE R

RES%S: R318.08; 0613.62  STEAARINEG: A XEHES: 1674 -3962(2012)09 - 0001 - 05

Study on the Rheological Properties of Injectable
Calcium Phosphate Cement
CHEN Fangping, LIU Changsheng

(Key Laboratory for Ultrafine Materials of Ministry of Education, East China University of
Science and Technology, Shanghai 200237, China)

Abstract: The influence of additives on the rheological properties of injectable calcium phosphate cement (ICPC) was
investigated with an advanced expansion system rheometer. During the measurement of steady rheological properties, the
viscosity, shear stress, and thixotropy were detected. During dynamic oscillation testing, the viscoelastic response of the
ICPC under forced oscillation and the internal structure were unvailled. The results indicated that the ICPC showed both
plastic and thixotropic behavior with little effect by additives. The introduction of these water-soluble polymers improved
the viscosity and thixotropy of the ICPC, which are conducive to the stability of the whole system. These additives improve
the recoverability and stability of the ICPC network after being sheared, in which xanthan gum and chitosan were the most
obvious. On this basis, the time to form a gel was assessed to be in the range of 2 563 ~2 600 s for xanthan gum-ICPC
system. In addition, with the increasing of xanthan gum contents, the thixotropic loop area of ICPC enlarged, but the for-
mation of network structure was not stable under high shear condition.
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Table 1 Material name and sources
Material name Supplier
PEG Tianjin Tiantai Fine Chemicals Co. , Ltd.

CMC-Na Shanghai Chemical Reagent Company

Sodium alginate Shanghai Shengpu New Materials Co. , Ltd.

Guar gum Shanghai Shengpu New Materials Co. , Ltd.
Carrageen Shanghai Chemical Reagent Company
Gelatin Shanghai Shengpu New Materials Co. , Ltd.
Xanthangum Tianjin Tiantai Fine Chemicals Co. , Lid.
Chitin Shanghai Chemical Reagent Company
Tobramycin Shanghai Shengpu New Materials Co. , Lid.
CPC Shanghai Ruibang Biomaterial Co. , Ltd.
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Fig. 1 Viscosity curves of ICPC with different additives
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Table 2 Effect of additives on the thixotropy of ICPC

Active agents Ar/Pa - s7! AT/ %
without 0.51 x10* 15.61
PEG 5.414 x10* 8.71
CMC-Na 1.157 x10° 23.53

Sodium alginate 2.218 x 10° 79.51
Guar gum 2.44 x 10° 29.97
Carrageen 1.54 x10° 44. 06
Gelatin 1.292 x10° 27.81

Xanthangum 2.855 x 10° 20. 43
Chitin 4.452 x10° 21.51

Tobramycin 6.721 x 10* 37.41
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Fig. 2 Strain-sweep response of ICPC at 1 min after mixing
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Table 3 Effect of xanthan gum concentration on the thixotropy

of ICPC
Concentration of
xanthan gum A7/Pa + 57! A% 7,/Pa
('mass fraction)
0.1 1.406 x 103 10. 87 580.22
0.2 1.924 x10° 12. 63 444.7
0.5 2.12 x 103 16. 88 316.5
1 2.855 x 10° 22.42 292.7
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