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Cytotoxicity Evaluation of Food Contact Silicone Products Marketed in China

GUO Yi-fan, ZHANG Jing-wei, FAN Xiao-jie, WANG Wen-juan, FENG Di’

(School of Light Industry, Beijing Technology and Business University, Beijing 100048, China)

ABSTRACT: The work aims to study the overall safety of food contact silicone products (FCSPs) by different in vitro
cytotoxicity evaluation and test systems to study the difference of different in vitro cytotoxicity test methods. After the
samples were simulated in 95% ethanol at 70 °C for 2 h, the cytotoxicity evaluation method of FCSPs migration was de-
veloped by systematically optimizing the experimental conditions. Four test systems including HeLa-NRU, HeLa-CCK-8,
HepG2-NRU and HepG2-CCK-8 were used to evaluate the cytotoxicity of 19 FCSPs marketed in China. The samples
showed different cytotoxicity results under different testing systems. Among them, 65% of the samples showed moderate
cytotoxicity. The overall biological safety of FCSPs needs urgent attention and in-depth study. This study provides re-
search ideas and scientific basis for the in vitro bioassay of food contact materials.
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FEH SFEA . TTKOBE, —HIET, B8
rdral, dbEfeT); DMEM £5%#3: ( Dulbecco's
Modified Eagle's Medium ) . B2 £ ( Phosphate
Buffered Saline, PBS) &k (1x) , L REFEFR
FAEWRAF; BHEAM (Trypsin) \ HHER/EEHEER
( Penicillin/Streptomycin ) , Hyclone 22 F]; A4 Il
V& ( Fetal Bovine Serum, FBS) , Jt&iPUZEH 4 YR
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A W A ) B R A BR A
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BE I Xt BERE o FH R A ) vk it A T A B
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AT, A E] 1x10° A~ /mL, #EFT 96
LA s BB A AT AR FAPEXT IR . PR XS HR 4
MSZISREMR A, BFLPIA 100 pL 400080, A4
2/ 64L; HMIEMN 96 fLHE TIREE R 37 °C. CO,
TR ECH 5% R4 h 15 5% 24 he

T WIE T 96 FLAUh Al K, Ak
2 70% ~ 80% I AT AT T — B4, s AL 57
W, 25 O A AR 0 1% DMSO, B4k
X HEA N 1 %% B 3R 2 DA, B X BRI A
BB VERR E 77 A R S T, S5 R b 4 i A
BB 2 A 200, 100, 50, 25, 12.5 mg/mL
FEM IR . FEFLIERP 100 uL, IR EI5), 5%
FAURSEEE SR 24 h,
23 A EEME

NRU #ill . sfLAz )R 5%W, H PBS ¥k
40, FJS A 100 pL A 1L Y DMEM 41 i B
FEW, IFIMA 10 pL P ye i, 7Edn it R
WIEE ;5 2 h J5 ZBRFLA & A v v 20 Y W %) 48 R 3%
R, FH PBS W VEWRANML 1 ~2 ;5 A 100 pL
LRI AR, R, CE TR IR L,
4% 10 min J5 WG, 4 H BhEEPRUR I 540 nm 1<
Ak BRI Y

CCK-8 tuill: FfLA ks, S CCK-8
VLI AT CE, 96 LA BEFLIMA CCK-8 A Il
H M DMEM KRR AW 100 pL ( ECHLA,
CCK-8 5 DMEM BRI N 129, JCInIE 3544 4k
ZeBER, 2h JEHUH, FE 450 nm P AL IR S
2.3.1 HEFZHETEN

A H MBS T AR XT 4% % ( Relative Growth Rate,
RGR) U115, RGR {H ASLIRH WO E B 525 A X
HR L WO BE A 2 b B B A 880 R AR & AR i) RGR
{BLXT IO %) 40 M B 1 A R LR 1

®1 HESEIR
Tab.1 Cytotoxicity grade

2 e B BRI RGR {H/%
TeHEE 0% =100
B 1 %% 80~99
BRI 2% 50~79
rh R 34 30~49
iR 49 0~29

24 HIEBLEBRSITESH
NGS5 SPSS20.0 AT IR G AL B,

SIS AE bR 2E RN, 4R 25 5 AR

t K, P<0.05 FRHEAEEMEES. N

GraphPad Prism 8 4 #4723 il ¥ FE( Half Maximal
Inhibitory Concentration, ICsy ) 115,
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3.1 FCSPs BT &4

PGB (EU) No 10201119, — ik
K ZE MR K AE K M & S, AR 8 3%
(1) CTRAE MR M & AL, PRFRA 8L 95% 1) £ B
YENIRZ & ALY, R EL 50% 1) £ BEAE M 3L
B Y, BT RS B R 5 e ()4 4l R S
B fof 3 B AN B [R]85 o FEARWFSE Y, BT RR AL
FKEE, BEK, HAEMIERREN  #ERY,
Fb e T AR 22 S A R, TRl b i 440 30 43 A ) o )R
HEATIA . IR E] ™ w4 (RS &
Hefh )7 RIS S22 )2 SRR R I AR 2Pk, I A R BRI
TR EL 95% 1) £ AR I AR 58 1 B SR . L A
R4 v R SCRR , EBE 70 °CHRZE 2 h A Ky A5 41
(A 78 S 1EPY

3.2 AEIALIE &4 Xt 4 B B 1 O =2 i

RAIEAER FCMs W41 Bt mF s ok i £, 1
FCMs 40 8 M0 18 JCRRUE PTAK . A TR Y S 360 4%
PFATRE S BOR R SC IS5 3R . Ik, AFRELET 1
SR ERRR L (S LR ), vk
AFRE(ARZE 1 mL AR ZET ). ZH AN DMSO
FARTR S BUR 95% 18 LB ), Z&EgitA] (12,24, 48 h)
SRR A B2 E X HeLa 418 RGR {HAYR M ( NRU
R )o
3.2.1 TR L34 4 f S 1 B9 52 Mg

JUERREERL (EU) No 10/20110 M0 5 78 47
FCMs fb2# 1T B AEFE It R 6 dm? AHRHEf 1 kg IO
ShEE LY, (HAE FCMs 4N SRS, SR
PRI H AR A F] . 4 Binderup 22V 150 mL
RBUECR 99%KY ZBE LR R 5 g & 5 2 Ml 4K ;
Mittag 2524 3 dm?® #1276 200 mL (AFM 4N
95%1) L BEHALERS ; WK 0.5 dm® IR AR
A 100 mL £ S B TP R AR AR SRS 20 g
FESh K 20 mL ARFIECN 95% 1K) 215 ( BEAEL 1% i B
i A B MR ) SRR (g/mL) Ry 101, %% 3
FORH& L (g/mL) (131, 1:2, 1:3) X4t
AR (1 1a), S55EM, 3 FoRHE X HeLa 411
) RGR [EANfFTER E 2R, FIRLRYCE (b
JE W RAR B e G st 0] ) FSA, Bkt 20 ¢ KR
7E 20 mL IRFRAM B0 R 95% 1 2L B A TR LT 7
3.2.2 REAHXIAMEEEI

CA W X AT A0 R EE R SEBG Y FCMs 1B 88
T g A B OR TR, Wk £ BRI RS TR T R A
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DMSO & x99 a2 B4 O B 4T R AR R
FREDS D ORBFSEER S T 2 b Ry =X 40 P Y
g (b)), g5R R, REGECH 95%K) 41
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FEIRFR RO 95%1) Y it 32 e BE vy, TR e &
P DMSO fE MR E TR ME RN T, Hittr)E
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Fig.1 Effects of different treatment conditions on cytotoxicity
T *TAZREEE, P<0.05; »FREFEF, P<0.01; **FRR 528 0 A L2 R B, P<0.001,
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3 BIFF NRU Fi1 CCK-8 2 i )52 , A M2 HeLa
F1 HepG2 2 Fh4i ik E 1T 4 FhiikiA & , Bl HeLa-NRU
HeLa-CCK-8 ., HepG2-NRU, HepG2-CCK-8, #%XT
19 # FCSPs FEANA sk B T (200, 100, 50, 25,
12.5 mg/mL ) MIYIMIEETE . S5 R 2, 4 Rtk R
HR B PEXT AT RGR IE KT 80%, PHI:XTEZ] RGR
BH/NT 30%, U AR R AT AR o BE G FF i KT
WREERG R, H RGR {HWU/, gt K, HaTE
HeLa-NRU 4R R 2 B0 - 200 R, Wi 2
OSSR T SRR TR

0% x
=1 )
B 2%

sk 3%

12.5 25 50 100 200
TSR
JREWRE /(mg-mL")

R BE/(mg-mL)

K2 5587 Skm GERR) /£
ANTR] J5 e BT X6 2 5 P 114 5 el
Fig.2 Effect of different concentrations of
samples 5 and 7 (migration) on cytotoxicity
E: R GE AN RAM L ZEF BF (P<0.05); »*RRE55H
IR A 22 A B 25 (P <0.01 ); *** R85 55 I IR AH H 22
SWIHEE (P<0.001),

B 3R T 19 MM AE 4 Mk R T 1Cs,
. MK 3 ATLAEL, 19 FikESTBRTE 4 Fhillix
RTINS R 2ZERE K, B 4 RRT 19 Fh
R TE e EAREHREE (200 mg/mL) F, £ 4 Fhilliz
RZSEIH RGR {H

#£ HeLa-NRU MR R T, 19 FPFEM Y 1Cs {H
$90.064 (55 ) ~0.91 g/mL (155 ), $/; 5 SHEN
(FE ) e ErEm ok, 19 SHES (R4 ) 1
AT PER /N . 7E 200 mg/mL T, 58%MIEE (1. 2.
8. 12~19 5 ) B RGR {HTE 57% ~ 75%M}, M4l #
Pk 2 Y% 42%M9FESY (3~9, 10, 11 5 ) A RGR fH
TE 27% ~ 49%H} , A I #EPE 3 ~ 4 9 . 7F HeLa-CCK-8
MR R T, 10 SRS (2R 80 AN s e s, 1Cs
fH R 0.095 g/mL. 26%HIFESL (1, 2, 8, 12, 13 %)
) RGR {BTE 55% ~ 73%I, MANMIREE 2 9%; 21%
FIFESY (3. 9~11-5) A9 RGR {HFE 30% ~ 48%IH,

A 3 9.

TE HepG2-NRU MK R T, 19 FEAY 1Cso
54 0.056 (55 ) ~0.34 g/mL (16 5 ), 5 SFEN, (H
HOAEEPE R, 5 HeLa-NRU M {4 2 45 5 A1 A
3T%IRER (3. 8. 12, 16~19 5 ) N4 FEE 2
%K, 63%AMIRES (1. 2, 4~7, 9~11, 13~15 &)
J AT 3 9%, 7E HepG2-CCK-8 MHAR T, 19
FIAE o 0 20 B B 1 B AN RURK, ICs0 fH2A 0.23 g/mL ~
8.21 g/mL, 1UF 3 SHEM (5% ) B9 RGREH 75%,
AnMaEEdE 2 &, HARYIN 1 %, Bk, 19 Fh
FCSPs A5 1 FpRES (55, BiH ) RBUHEE R,
12 FEE A ( 63% )TE 2D —Fill R R T 2R

10
7 JHeLa-NRU
9| E=HeLa-CCK-8
HepG2-NRU
[ |HepG2-CCK-8
Té 82 ﬂ
& 37T
&
g
Jd2r
1L
0 !:‘: ] H | B
12345678 910111213141516171819
eSS
3 19 A FCSPs 7E A RIMIAA 2 F Y
ICso {H

Fig.3 ICs, of 19 FCSPs under
different test systems

TEARMFEH, i FE—40H ( HeLa 5 HepG2 4
g ) #£47 NRU Fl CCK-8 ik, [Fl—HE5h7E 2 Bl
TR AR, X 52 SRR 45 50— &
B2 S S R G 2 ol 200 e S G T ) 7 P
TEPRI 225 0 MTT 238 J5 T P= A 1) R B =) AN
K, T A B B 5 A R, 34 T TAE
LI ELV R B A AL S S E NIRRT
CCK-8 L5 filk T MTT &R A 2 24k, CCK-8 ik
T4 2 2 v v ot S A A BT e B K
FARE G F R, o BRI, AR Ry F B Y
B 5% AN AR BUE P, NRU 3286 25T
Xof PR 2T A48 BE 0 SR ARG 4 e 448 A ok A e 2 P 1)
2, FE SEORBEAIR 40 5% S R A28,
Weyermann P53 2 Fho b7 T b A, 45 50 % R
MTT €87 3 58 X6 55 i 2B A (AR g 0% 4 1o i s ooz
B, NRU 2 3 22 X5 3 S0 B VR 0 VR 1y 24 25 s 1
RE, AT, 19 F FCSPs Joig /&%) HeLa
Yl A 2 % HepG2 40 g, NRU i B4R b CCK-8
Wy ok AU A, AEAS RS v s R AR [R5y
157F HeLa Fl HepG2 #fi i &5 R AR [A] , 53X 7] 5E 2
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Fig.4 Cytotoxicity of 19 FCSPs (200 mg/mL)
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DL RCH Al FCMs ARG ME il e $4E T AF 50 S8 %
Fl2z 4k di , b FCMs 1Y% 2 PF R R E B 2R 2#
PR LA AR TEARIS L) (R ECH 95%
M CBE) TR T IEAILERS (70 °CIR%FF 2 h) J5,
] H] HeLa-NRU . HeLa-CCK-8 . HepG2-NRU .
HepG2-CCK-8 3t 4 Fpiil ik 2% ih B i/ 19 Fh

FCSPs #E47 T A B M PF A o 25 R0, TR It
D7 RN 6] A 20 i BOR R B R B st 25 . 19 Fb
FCSPs #4513 Ff' (68% ) 7£ & /b—Fpilil ik R T &
rhEE e R, HEI FCSPs J5URE K2 7R b il B
G 0@ . RESERE . 3 IR R M R0 A 2 A A R
LR EANME R, I, AR RSN 2 PR
MIBTARAMGE . B2, AHIE N1 b F ek i o
DL HAl FCMs (4 92 S PR PE 3R AL T Wi 52 8
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