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Protective role of calcium alginate hydrogel beads in cells during calcium phosphate
cement setting reaction and its influencing factors
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ABSTRACT Objective : To evaluate the protection of calcium alginate hydrogel beads for mouse preosteo-
blastic cell line (MC3T3-E1) during the setting reaction of calcium phosphate cement ( CPC) pastes and
to analyze related influencing factors. Methods: The MC3T3-E1 cells encapsulated in alginate hydrogel
beads were cultured in wvitro with B-tricalcium phosphate/calcium phosphate cement ( 3-TCP/CPC)
pastes and discs until 2 d. The cell viability and number of live/dead cells were tested using the CCK-8,
Calcein-AM and PI, respectively. The effects of CPC paste and CPC disc, different treatment and time to
renewal medium on cell viability were compared. Results; There were no significant differences in optical
density and number of live cells between B-TCP/CPC pastes and discs (1 d: P =0.827; 2 d: P =
0.965). There were different influences on cell viability between different treatment and time to renewal
medium. Conclusion: The results indicated that the calcium alginate hydrogel beads had a good protec-
tion to MC3T3-E1 cells during the setting reaction of CPC pastes. CPC paste might affect the cell
proliferation even when solidification. After setting reaction, it may be favorable for cell viability to renew
the medium every 6 h in 1 d.
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1 d Control 1 d CPC paste 1d CPC disc
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Figure 2 Cell morphological observation of the A-cell culture with CPC paste or CPC disc group and
control group, blue arrows point out the CPC materials
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mCPC washed
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Figure 4 Comparison of D5, ,,, values among the CPC washed

CPC non washed and control groups. A-cell were cultured with CPC

pasted and treated with CPC removed or not removed (n=6,x £s),
different letters indicate that there has significant
difference between the groups (P <0.05)

2 d Control §

2 d CPC non washed

B )

l§l 5 A-cell EA CPC FBR2H \CPC {5 ¥4 .CPC ANTHVELH KX BRZH Y Caleein-AM 1 PLYL AR A ~ H, A TR AN ( x40) ;

Al ~ HI, 20 5E 40 ( [7]— 90 EF, x40) ;A Al1,1 d %f8&;B B1,1 d CPC #F4;C.Cl1,1 d CPC i¥E;D.DI,1 d CPC ARk,

E.E1,2 d X}}&;F F1,2 d CPC #%;G

5.G1,2 d CPC %5k ;H H1,2 d CPC ANk

Figure 5 A-cell were cultured with CPC moved ,CPC wash ,CPC non wash and control groups. Calcein-AM and PI stain.

A —H, green live cells ( x40); Al —HI1, red dead cells (same field,

x40); A, Al, 1 d control; B, Bl, 1 d CPC moved; C, Cl, 1 d CPC washed;

D, D1, 1 d CPC non washed; E, E1, 2 d control; ¥, F1, 2 d CPC moved; G, G1, 2 d CPC washed; H, H1, 2 d CPC non washed
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Figure 6 A-cell were cultured with CPC paste and treated with

medium renewal at 6 h and 24 h (n=6, x +s), different letters
indicate that D ,,, value has significant difference
among the groups (P <0.05)
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el FH ¥ 35 R 0 6 G T 3K B MC3T3-E1 4ii i, 5
CPC JBHE A, JOARE ] 4k, v T 98 1R 805 358 JC i sk kT &4
MOFRAL T 3 AR YERT . CPC Bk S i 2o i e )
FU R I E 15 min, 2 J5 CPC )45 [E 4k, g i iR
FLEERCIMIRAE 5 CPC IR RHE Al ) 10 ~ 15 min JEAC
VR0 4 T Ja OK 2 BOIRAS, 40l 5 CPC #
BN Bk, T RE A AR SE R AL P ME . X A
5 CPC %K} (CPC [EfbHe4L ) D (EHH 22 57 Geit
R, NTEES CPC MR A 7E A &, CPC 3R
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EH

'

B 7 A-cell 4 CPCHEL,6 h 4l fl 24 h #yi 4, Calcein-AM FI PT Y (i 255, A ~ D, LA TE 4N
Al ~D1, 4T B AELNAE ( [F— M, x40) ;A A1,1 d 6 h %% ;B.B1,1 d24 h#;C.C1,2d6 h 3% ;D.D1,2 d 24 h

Figure 7 A-cell were cultured with CPC paste, 6 h and 24 h renewal medium, the results of Calcein-AM and PI stain.
A =D, green live cells ( x40); Al - DI, red dead cells (same field, x40); A, Al, 1 d 6 h renewal medium;
B, B1, 1 d 24 h renewal medium; C, C1, 2 d 6 h renewal medium; D, D1, 2 d 24 h renewal medium
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AT S U B P % S B A A7 0 2R, 1 d CPC 3R k)
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