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Abstract

BACKGROUND: /n vitro lymphocyte proliferation test is often used to detect the potential immunogenicity of medical devices, but no detailed extraction
conditions and dose are given in the relevant standards.
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OBJECTIVE: To investigate the effects of different extraction conditions of the test product and different doses of the extract on in vitro human lymphocyte
proliferation, and to consider the factors that need to be considered when selecting test conditions for in vitro lymphocyte proliferation test.

METHODS: In the experiment, the homogenous bone repair material and heparin-modified intraocular lens were divided into the following 12 groups: (1)
Experimental group 1: 24-hour complete medium (RPMI modified medium containing 10% fetal bovine serum) extract of 200 ulL + lymphocyte suspension

of 50 uL; (2) negative control group 1: 24-hour complete medium 200 ulL + lymphocyte suspension 50 uL; (3) experimental group 2: 24-hour complete

medium extract 100 plL + lymphocyte suspension 100 pL; (4) negative control group 2: 24-hour complete medium 100 pL + lymphocyte suspension 100 pL; (5)
experimental group 3: 72-hour RPMI modified medium extract (addition of 10% fetal bovine serum before experiment) 200 pL + lymphocyte suspension 50 pL;
(6) negative control group 3: 72-hour RPMI modified medium (addition of 10% fetal bovine serum before experiment) 200 uL + lymphocyte suspension 50 pL; (7)
experimental group 4: 72-hour RPMI modified medium extract (addition of 10% fetal bovine serum before experiment) 100 pL + lymphocyte suspension 100
uL; (8) negative control group 4: 72-hour RPMI modified medium (addition of 10% fetal bovine serum before experiment) 100 pL + lymphocyte suspension 100
uL; (9) positive control group 1: complete medium containing 10 pg/mL plant hemagglutinin-M 200 pL + lymphocyte suspension 50 pL; (10) positive control
group 2: complete medium containing 10 ug/mL plant hemagglutinin-M 100 plL + lymphocyte suspension 100 pL; (11) blank control group 1: 250 pL complete
medium; (12) control group 2: 200 uL complete medium. After 3 days of culture, the proliferation of lymphocytes was detected by CCK-8 assay.

RESULTS AND CONCLUSION: (1) Under different test conditions, the extracts of the allogeneic bone repair material could enhance the activity of human
lymphocytes. Under the condition of 72-hour leaching in RPMI modified medium and the volume ratio of leaching solution and lymphocyte suspension was
4:1, the most significant effect was observed. Heparin-modified intraocular lens extract also had obvious inhibitory effect on lymphocyte activity under this
condition; its inhibitory effect on lymphocyte activity may be related to the heparin in the extract. However, the activity of lymphocytes was slightly enhanced
by heparin-modified intraocular lens extract under the experimental conditions of complete medium extraction for 24 hours and the volume ratio of extract to
lymphocyte suspension was 4:1. (2) Under different extraction conditions and doses, the results of in vitro lymphocyte proliferation test may be quite different.
The selection of test conditions should be combined with the clinical application of the product, and the inherent characteristics of the product should also be
considered.
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1 #RIFIAF5%E Materials and methods
11 %0t BRI ARSMI R SIS, SRR I
1.2 BFEAMLE SZEGT 2020-09-10/15 7 AR [ A Fh 2 W G
SE W FLE T8 K
1.3 ## SN FEFE B SR, R B A TR
s L ROP (B AE PR AR A IR A F], JA5003);
TH IR TR R 2 (IR o B A s ) 1E G IR A |], ZHWY-
103B); S ALHKESFRAH (Thermo Fisher, 371); FlALAR L
1% (Molecular Devices, SpectraMax M5); Jifi 2} fiL7F (Gibco);
RPMI 5 & #% 77 #E (Hyclone); #H %) Ifil %t Z M(Roch); Cell
Counting Kit8(CCK-8, Solarbio); kL4 iU4) B39 (Solarbio).
14 ik
1.4.1 HHKARAEHIE I 2 g FMEBEEMEL. 10
NFFEAE N T ERAR,  BLRPMI B BB 58 38 IR $E A i,
FH8 0.1 g/mU( [FIFhEE MK ). 0.2 g/mL( JHFREMA T8
R ) BIEef], 7E (3741) “C A F TR (120 r/min) 1242 72 h,
RILTERJE RIAE 24 h W LRSS . AR AHE, (HARINfE
IR RPMI 2 R 355 77 2 N B M B

SRR 2 g RFEEE RN 10 AN R B LSRR,
PASE ARG FRIE (S AR/ B 10% FAZE LTS (19 RPMI B RLIE IR 58 )
BRI, 8 0.1 g/mL( [FIFEEEAMEL). 0.2g/mL (5
B N T aetRAR ) IELf, £ (37£1) “C 241 MR (120 r/min)
R4 24 h, PR SERUG NAE 24 h WITRESL . R IR,
(RSN i 1 58 4 55 7R 38 9 BH 0 T
1.4.2 FHPEXSREECH] P o6 405 7 AL EL b A 4 I 5 22 MV
RN 10 ug/mL, AR JNBHIEXT B .
1.43 R4 E R N 3 AR EIEE (EEEY
PR A EE BRI, AR B EIR ) I &Kk 77 o
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BHLI 20 mL, 2 —JEDY 208 i, SR BEREE O
0 B B C A M Y ot v A R AR KA LE R R T
15 mL S0E I 5 mL kB B, AL E R
JEIIM, 7K 800xg 550> 20 min, W HLH ] = % 24 (R
TG A B ) B RPMI L R 5 7R, 500%g 250
10 min, 7 i, F RPMI gt RE5 7R B Pk 14k, A
SEATEEIRIE, PRRANMUIKRE 2 BA 1x10° L7, 2x10° L7
1.4.4  fRA b B 0 A 1 A S B S IR AS D [R) B A R A R
SR MA T ae R A AR S, 20 A0 F 12 4 OsE
55 20 1. HE3RT 24 h 58 4 8% 95 5L I2 HR R 200 pl+ bk B 4
B 50 pL; @ 911t K HE 4H 1. 24 h 58 4 B 57 5L 200 pl+ ik
Y1 A B 50 pL; @ SI6 41 2: {24 h 5E A R IR 1
T 100 b+ 4k T 20 i 2 100 wls @ A PR X R 20 2: 24 h 58
4= 15 77 FE 100 pl+ Jbk B 410 i 2 100 pL; ® 525G 4 3: itk
fl 72 h RPMI 2 [ 855 77 533 42 9 (S50 /T 00 44 F7 4> % 10%
Jift 2 1ML 7 )200 pl+ Jk B2 441 i 52 1 50 uls © B 14 X B 40 3:
72 h RPMI B R 8% 77 5 ( 52 56 7 i 44 B 23 250 10% RG 2F 17 )
200 plL+ LA AR 50 uk; DsEERH 4: L5 72 h RPMI
R R IR AR AR ( ST AT INAFR 4L 10% i 4 L3 )100 ul+
REAH AR 100 pL; @FIMEXTIRAL 4: 72 h RPMI 2 KL 8557
FE (SIS HTINAAFR 735 10% A4 137 )100 i+ bk T 40 i B
100 uL; @PEPEXTHEZH 1. % 10 pg/mL Y MR M 1] 58
AREFRHE 200 pl+ JkELGH B 50 uls OBHPEXTREZH 2: &
10 pg/mL P IMEEZR M [f 58 455 775 100 pl+ bk 40 i 2k
100 pL; @ 25 IRTHBLL 1: 250 pl 5e 45 3a4L, @ 2 (0t
41 2: 200 pL SEAREFREL . NARUEE RPN M ECE AR A, R
PRHA 50 pL 40 TRl 2x10° LY, R ARy 100 pL
(I R BRI FE D 1x10° L

o LR AN T 96 LI, 7E CO, 15 747 rh 55 97
3dJE, HH4HMREFRM, NN CCK-8 47 20 pL/ L, 4k4k
B9%3 hJa, FERFLAR M A F 450 nm 38 K A A6
FEAH
1.5 EZARAGAT PRI A A DIk EL AN ff sk 5 s 06 &5
1.6 sitFEaar RS 8AF SPSS 20.0, LERAIN4H i
25 XIS, K 75 S0 2H 55 A0 . 9 P ot B ZH 1 R 6 kAT
PN RSEREA T ¢ K50, 1 5% S0 4RO BE B AR X T
FHREBA PR X R ZH RO B 3 I B o b S R E A
TIUNEREK.

2 458 Results
21 RAES AR R E g A 2 3h s R AR E S
SRR A1k 40 P 434 58 S 06 4% S0 4 K B M R4 . PR
S HE AL A (R AR ) Wk 1. #S2i4lm
W S P AR 38 R T AR R B 1 X6 & 21 (P #41<< 0.001).

5 5156 2H W S 5 AR A X 1 BA xS R AL 40 L LR 2.
9 B Al TR 2 PR W e 8 B 350 K T 4% S 28 5 B PR R (P
#1< 0.001).

F 1 | AMEEEMRMRINKE MAIEES N S AW EE (xts)
Table 1 | Absorbance values of the allogeneic bone repair materials of
each group for in vitro lymphocyte proliferation test

215 A 1 1A 2 A 3

SERGAH 1 0.254 5+0.023 2 0.582 4+0.040 5 0.418 4+0.038 8
BT A 1 0.139 5+0.055 1 0.361 4+0.063 2 0.214 0£0.051 0
SEEGAH 2 0.284 0£0.007 8 0.545 9+0.036 4 0.406 7+0.036 7
BT 2 2 0.148 9+0.018 5 0.383 0+0.036 0 0.222 7+0.024 3
SEEGA 3 0.346 6+0.063 8 0.603 6+0.059 0 0.446 8+0.086 8
MR 3 0.111 4+0.018 7 0.386 4+0.061 1 0.200 6+0.028 9
LA 4 0.295 0£0.031 7 0.542 8+0.010 5 0.392 8+0.040 3

0.149 6+0.014 2
0.727 3+0.146 3
0.830 4+0.085 3

0.382 1+0.038 8
0.766 0+0.064 4
0.883 3+0.081 0

0.191 2+0.019 7
0.705 2+0.122 7
0.957 0+0.084 5

B %ot L2 4
FRPEX TR 2 1
FRPEX TR 2
FVE: SIRAL 1 AN 24 h SEAREFRER (B AL 10% iR ML ) RPMI 250 RS
FRHE ) R AR 200 pl+ R AR AR 50 uL; [IPERTHRZL 1. 24 h 584 R5 3R 5E 200 pL+
LA A B 50 by STEGAH 2 LR 24 h SE ARG IR IR IR 100 b+ bk T AN i
100 by BAPEXT AL 2: 24 h 58 4857 2K 100 pl+ 3R 40 AR 100 pl 52864 3:
AR 72 h RPMI 5 R 35 77 SR 3 ( 5250 BT A4 AR 43 4 10% fifi 2 37 )200 ul+
IR EE 4 L VR 50 ub; BHPE IR ZH 3. 72 h RPMI B4 R 1% 3% 3 ( SI256 AT A4 FH 4 %
10% Jify 2 IfiLi7 )200 pl+ ik EL AN AL 50 puls B0 41 4: (5 72 h RPMI 2t R 57
FRIEFFEW (S50 A AR R 43 0 10% i 4 13 )100 pl+ bk U4 i 2 100 pL;
B3t HEZH 4. 72 h RPMI 5 R BE 7 3 ( SZ58 AT A FR 43 £ 10% fifi 24 137 )100 pL+
I ELH R 100 wLs PHEEXS AL 1. % 10 pug/mL AWML 3R M 1) 56 42 55 97 4
200 pL+ RELAN M T 50 pls PHAEXSHRAL 2: 2 10 pg/mL ) MLEER M (158 455
FRHE 100 pL+ R ELGN AT 100 plo %S00 2H -5 08 7 (1 BH P46 HE 4 B e 22 S 340 4
FHVER (P I4<0.001): 15 BH P oF HELZEL P B FEE M 350 KT 45 S B 4L S5 B o R AL (P
1< 0.001).

2 | EMB SRR E AR IEIE ST = S0 A IR S B BT T
BRMEXTBRLARNE St (%)
Table 2 | Percentage of absorbance value of each experimental group
relative to negative control group of the allogeneic bone repair materials
for in vitro lymphocyte proliferation test

4153 MFE 1 i 2 fFf 3
SEEGAH 1 182 161 196
SEIGH 2 191 143 183
S 3 311 156 223
SEHGA 4 197 142 206

ik SR 1 B 24 h g AR IRIE (& AP L 10% Ji L K RPMIL £
RLBE IR AL ) IR AR 200 pl+ i TN AR BRI SO uLs SRBR 41 2. il 24 h 58 42 8
FRIIZ AR 100 pl+ i 40 AL B R 100 pLs SO0 4 3. ftilih 72 h RPMI Bt R 8%
Fr IR ( SLIG AT IR 43 %L 109 fifi 4= 1375 )200 pl+ R 24N 8K 50 pLs 5k
K040 4. LKA 72 h RPMI SR B R BRI AR ( SCIR TN A AR 50 % 10% fifi 4= 1L )
100 pL+ 7k 4T i A3 100 L.

2.2 FFEMSHA LSRRI E e i st % TR
B N T DR AR R A/ 0k 2L 200 i 448 5 i 56 5 S 3965 4L % I e ot
. BHMEXT RO EAE (LR XA ) gk 3. 3 4N
FE, SIS 3 TR EEAE 35 /N TR B 2H 3(P < 0.005);  IfiL
FE1, sRBGAH 1 WOR BB K T BAPEXT IR 4H 1(P < 0.05); Ifil
Ff 2, SZIGU 4 PIROEEEAE /N FBAPERT B4 4(P < 0.05).

5 SEBGH RO FEARLAFNS T B0 R A A B 2 L LR 4.
P F P56 B 2 ) TR ' B B 38 KT % S B 41 5 B MR G HE 2 (P
#7< 0.001),

3 i}if Discussion

T 252 R TR e ol e G RME ) TR R R
JETEaTREAR, MEREMMEORME S, BAR
WA 2oy 20EYE . H AT T 3% b AR ) I v 25 DARE A0 i ¢
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<3 | FFREHALRZRAEEINKEMAIEESII S ERLEE ()
Table 3 | Absorbance values of the heparin-modified intraocular lens of
each group for in vitro lymphocyte proliferation test

2053 e 1 i 2 fff 3

SEIRH 1 0.189 5+0.022 0° 0.278 5+0.064 9 0.2395+0.042 4
BH X EZH 1 0.138 2+0.014 9 0.269 6+0.033 7 0.212 6+0.022 2
SEEAH 2 0.148 240.024 9 0.309 8+0.028 2 0.212 740.016 2
PH X HEZH 2 0.129 7+0.020 2 0.328 0+£0.032 7 0.205 2+0.007 4
SEAAH 3 0.078 4+0.010 4° 0.176 620.033 &° 0.148 240.033 2°
BH X HEZH 3 0.164 5+0.041 1 0.259 3+0.044 2 0.2353+0.014 6
SEEAH 4 0.110 240.020 1 0.315 1£0.020 0° 0.182 840.018 3

FAPEXT R 2 4
FRPEX IR A 1
FRPEXT IR A 2
Frk: IR 1. S 24 h SRR RER (SRS 8 10% JIG 2 L ) RPMIE 2
RLRE IR AL ) VR ARV 200 pl+ R EL4H A B S0 pL; BAPEXTHRAL 1. 24 h 5g &R 9 5
200 pl+ JHk ELAH MR AR 50 uls SEAGZH 2. fEisah 24 h 58 4B 3R AR AR 100 pL+
b EL A 2V 100 pLs B MR XA 4H 2. 24 b 5E 4x 5 9F JE 100 L+ kB 4 R
100 pL; SEEGZ 3. HEA N 72 h RPMI 5 [R5 77 B2 BV ( 5200 10 D4 B 40 4 10%
Jifi = 137 )200 pl+ ik ER 40 ARE I 50 by FIPERTIRZL 3. 72 h RPMI Bt B FREE (5%
6 H I A4 AR 73 45 10% Jifi 2 137 )200 pl+ bk 40 A LI 50 p; SEEG AL 40 A
72 h RPMI £ [ 55 35 IR ( 5250 AT AR 73 25 10% it 48 1ML i ) 100 pl+ ik EL40 A
L 100 pL; [ ERTRRZ 4. 72 h RPMI B B 45 57 58 ( S 06 T A A5 43 %k 10% it 24F
1575 100 pl+ kL4 B 100 pLs PRPEXTIRA] 1: & 10 pg/mL HWIMEEE M 1)
SEA IR Ak 200 pl+ IR AN A BV 50 Ly FHEXTEEZH 2. & 10 peg/mL fEA) MLEESR
M (#1568 A5 7R 4k 100 ul+ A0 100 pl. S5 HIPERTIRZL 3 Lh#s, °P < 0.005;
SIATERTIEAL 1 e, "P<0.05; SPIPEXTHEAL 4 LLEL, P<0.05; BBHEXHRLLN
W JEE AR 38 K45 53 20 5 [ o BB 4L (P 38<< 0.001)

0.118 8+0.009 6
0.796 7+0.1417
0.850 2+0.103 2

0.338 2+0.014 8
0.600 3+0.128 4
0.838 6£0.101 4

0.188 2+0.0110
0.7356%0.133 3
0.795 1+0.044 7

Fz4 | FREIHALRREEINKE HAIE7E S0 & LI HI L E B
TR BRLAR B S EE (%)
Table 4 | Percentage of absorbance value of each experimental group
relative to negative control group of the heparin-modified intraocular lens
for in vitro lymphocyte proliferation test

4153 1A 1 1A 2 1A 3
SEEGAH 1 137 103 113
SEHGAH 2 114 94 104
SEEGAH 3 48 68 63
SEEGAH 4 93 93 97

FE: 9 1 HAE 24 h ARG TREE (AR B 10% R4 LI ) RPMI I
ROBFFRAE ) SR 200 i+ R AN S0 50 L SEBG2H 20 fEBUAL 24 h g & BiR
FEZARIE 100 pL+ R CANALEE 100 pl; SEEGAL 3: A 72 h RPMI B R BE IR
T (LU AT INAAAR 73 2 10% i 7 L5 )200 pL+ 1k LA R S0 s SR04 4

AL AL 72 h RPMI 2 R 8% 7R B R AR VR ( 9255 BTN A AR 2> $ 10% Jifi 2 IfiL 37 )100 L+
IR ES 41 i 9 100 pl.

L Y MEER B Y IEE M ATEY) KR PS5
feft, PR MR R MR R R R R B R
FH T RSN A AL NI, A2 ORI I b FIAE FR
Pugi

A1 I EEL 4 i 8 B ST 6 £ s G 0 T VA DY I A L
VR (MTT 35 )™, 2 558 38 IR £ % 37115k W2 i R V& (CSFE
V)" CeK-8 ¥ T 5 R BRI e A% (BrdU)™ i /K
4 U, CFSE V. BrdU i K SR ARUEE T W0 42 bk 2 B 4 i
A PR E ORI 2R R A R s 1 5 2K, et LR 5 &
R A2 R LA A AT, P RE A A A T A, B
A RE R ARG PR 50 . 7 (A S bk T 200 0 084 B S 06 26 A
W J7ik, CCK-8 RN B, #RAEFME. Lot
SKHI CCK-8 (77 1%, S A2 bk L 4 D FF) B A0 1, AN
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UL H sz e 4R ECL 400 i 284 B L 2

PRRR i R AE LU BN E],  [RIFh 1 E AR IR 52 L 5]
0.1 g/mL, FFREM A T RARAIIZ LN 0.2 g/mL.
[FEREEE PR R 2 0.2 g/mL [FIRAE L], &) T 1E
FRIEARE TE AW BB I F N LR ) 58 42 ik 48 GB/T
16886.12 H1{fEFE (1) 0.2 g/mL IR HELLB, A FEHAE AN
R =N AR ZACH 2 N7

KA FE R I e 4 15 TR IR 4 24 h AT RPMI i R 55 77 4
BRI 72 h AR SE TS, RSN AN IR R, IR IR S
MIERRILLEI SN 4 1, 10 1, 364 PpASE B s2i &1
LR I REZHAR L, R M8 AR % S 56 4H ik T2 20
J R AR E PR Y B R N, o R 1 AN RE 3 7ESEER A 3
NER, IRE 2 TESRIRAH 1 O, (HERSEIR A 3 AT .
JHF 2B N TSR AA () RPMI 5 770K 72 h 12 38 mT BRIk 2
RIS AR TSR, 3 AN IMAFE ARSI 3 BRI AR . I
RN T AR 1) 8 55 77 2k 24 h IREEM, L3 11 3
A3 R I R S 06 2H R ' B v T B A B, i 1
BHHS 2, R IE bk A A S AR TE . AT A,
PR S 35 R TR IR BERT A HAE IR R sLiRa 3
S5 T Ik T B () S e e 9 R s TR AR N RIR
RTE “RPMI B R BEFRIE 72 higde. fEALLEI A4 - 17 1)
SEEGAH 3 SR TR L GE BE A B R AHIE R, fE “5E
etk 24 h 4R, fEHLELEIN 4 0 17 SR 1 24 NI
B R A s bk E 4 B v M VR

SCEGAH 3 R FEWECN RPMI D R 35 9528, RIEMER I3 2
RRAEIRZ LT o [ B 8 S A RIS SR Y bR 2L 4 i 25
T, O] R AR X I A B S OE R A 51 R T Ik R A
(IIGHE, ] REA IR IR S FRP PR 1 bk EE 40 B i AR
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CFSE vk BrdU v 3l i e I W8 2 9k B B 201 T2 25 SR A 7 o
FESKIGA 3 264N, AR N L SRR B 00 ik T 248
SVRTE I AR T AR BRI R R I R OC, AR R
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FE IR PTIR AR AR AR oG, R4 Hh B AEAR I ot mT
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N2 BL o B CBIE T F K T 3R AR 1N T bR A% R i A £
M RGRE 2 A, A A R Ll 7ER S AT 1Y)
b, MR Eona s, RHES NMRHIWE vk
U, ARRIRMARYE. ARRRMEYIT . EAE RIS L, R
BRI 4 5 1 AR AT A S A 7 gk 0T b 2 0 L 2 )
SN, (HEE RV TS H 1% IR SEBR R S OL . T3 4h,
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WHRRR LS. EFEEE AR, AR S IR R L R
T MR IRRZ SR, BEATSER = AT, A A
dh IR SR LI 358 Ty A BL R AR 9 B 7 78 0 25 FE B IR 2
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S R 027 it PR G 5 S ST 51 BRI DAL, U] A
e £ O BT HAZ S i, R i A S 15 DU B AT 1 AR
PR R /NEEAT 73 2, RIS S E AT AT SR A8 S A o JE I Xt sk
WSRO 22 T A Y B, A ST S0 SR 45 AR5 M PR IS XU
Z IRV AR, o B LA, S0 A I 5SRO0 W PR I P RS
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TEEREK: FREEHATER I, FRERAFEE. MEF, £
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FEAE: LFehIMEHR FY, ERAARTALFRETZT R
H AR,
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“E 4 - AR AL - AR 7 Kk F 4.07 Sk, AT AGEALT,
AFAA T dtt B 6 KT RIA RS, ARy K, B AT
TR PR F&R FR, A, 3760, k. BBEEEZ K, FH
Z T RG], AR ASIER L AR AR,

MRAREEIL: L F AT AR # b R A E T LA A X
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REFEFHFBELEEAQEFNL) . LFHRTO2EE LRI
BRI R ABATIREE. XFLIRATIFERNEFINF, FAT
PBUAA XL FHSHFLATE.
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