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Effect of HA Nanoparticles on Freeze-Drying of HepG2 Cells

YUAN Jun, LI Weijie, LIU Baolin, ZHOU Xinli, SONG Ping
(School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The application of nanoparticles to freeze-drying of cells was studied. In the present study, the
effect of different mass concentrations of hydroxyapatite nanoparticles (0, 0.1, 0.3, 0.5, 0.7, 1,5 g/L) into
lyoprotectant on freeze-drying of HepG2 cells was investigated. When the concentration of HA
nanoparticles is 0.5 g/L, the freeze-drying effect of cells is the best. The recovery rate and survival rate
after rehydration of freeze-drying HepG2 cells reach 37.39% and 62.06% (P<0.05) respectively.
Meanwhile, when the concentration of HA nanoparticles is over 0.5 g/L, the 24 h adherence rate of cells
decreases significantly. The results suggest that the addition of appropriate concentration of HA
nanoparticles can improve the outcome of freeze-drying of cells, while the high level of HA
nanoparticles may damage cells during freeze-drying. The addition of HA nanoparticles into
lyoprotectant is effective to preserve cells during freezing and subliming processes, and is not effective

during thawing process.
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Fig.1 Adherence rate of cells with different mass

concentrations of nanoparticles after 24 h culture

2.2 AR Z BTN K BRI 4 e R B0

Y TR AR T R R 1 h S AR A
KARKASAL, 40 A [T ICR (81.3% ) FIAF i K
(85.63%) #A3 FT FEAR, K 1o WA S5 A 2 L 32647 24 h
Rege, o5 3% BLAN MY A9 G BE R (71.06%) i & T
e, AN 2 BoR. MR SMRBIRA S, H
TR W R BB R, A 4 i e
K, 3 20 A 53405 R0 40 Y S8 2 1 R Y AR
P, BASEAE T MR TR R
K OB ) J B MR FE AR T 0.5 /L IF, 4% 2H 22 Ja] 1 [m]
WCRA 24 h W BERABEA B E R . HEEE R
1350 v g K BRI, A0 A A [l i
ROAETE M 24 h Wi RER AR W T, P AT AR
WIS A . a KSR B RAEAIRE I PEH, 7
70500 Hp A R SR ) e R v, 4 R T B 1 4
KPR £, 7E—E AR AR ol A 4 i
SR (R 2548, (A5 40 i AS BB UE AT 1E 8 19 A2 BEAR
W, ME AR FE T b 98K ok A
AR ) F T I M, XG0 KATURL 2 BF E 41 A 5 2
WF, RIRE A& A w0 S AR VE T, 07 s 40 i 1)
B TR R, X A s SR A
2.3 %I TR B K BURL X 20 B G 22 0

A AN DK TGRS 2R A . T80T
v [liffR
or - AR
sofdry &7y &g, &9 LS
S 60 M ;
5 40t
2018
o LELE

(W S
0 01 03 05 07 10 50
HA 9K B e B /(g L)
2 HRESEARREREHRETFRPFS 10 FEHEK
B, FIEEM 240 MHEE
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cells after 1 h in protective agent containing different
mass concentrations of nanoparticles
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