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Abstract

Meniscus injury is common in young people. Meniscectomy is the conventional treatment, which is
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easy to bring side effects such as osteoarthritis. Tissue adhesive is regarded as a new treatment for
meniscus injury, but there are many biomaterials that may be used as tissue adhesive, and the pa-
rameters that affect the function of tissue adhesive are also varied, which reduces the develop-
ment speed of new materials to a certain extent. Bone chip technology is to build a microenviron-
ment suitable for tissue differentiation in vitro, which can effectively assist drug development.
Machine learning, as one of the important means to obtain data information, has shown research
potential in many aspects. This paper studies the feasibility of machine learning in tissue adhesive
screening from several important algorithms. We are trying to find a method that can extract the
value behind the data obtained from in vitro model, which is meaningful for the evaluation of drug
safety in meniscus bone chip.
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1. 5|15

P BRA2 SSTR  ILER  E TAME, IRATYE OGRS s T S B, X
Foft i A7 AE TR AP B P[] A BRI I B EAL RS 7, PSRRI INARE ,  BUAiT
P ANE T 2] AT s AR R, 2 = AACRAMUE AAR, A AN A AR A
PRMER AL, 240, SRR, WEEGE, Bin R = MY, AR ERERRIRE, 85,
R LG A B KA LA AT R4, HAE ek BT IR . AR TRER MBS AR
RSN THIRE, Blhn— 2 X i DGR G0 TR BRI, ALIURG G0 AOHURME REAN B 1k A2 X
AR S RN AR IR IE R A B BB, I MIZHT O ARSRAR A — Bt 18] BT 78 2 53]

B ARG SR IR RE AR N R &, AL S S AR R e Pudi b &, JFRE RS — &
0 b A R BB AR 2E ABGR PO, ARG SR B SR SR — RS, 15t
P& SATCL A RIRRG &7, Fa &R, Sk a R =M. BT E, 7Y
SR, ARELERIAL A REE, BRI, FERS ST, AR P IRBOR MY BA R R R T
oy B AT S [4]. BRARBOALSURG &7 6 B R AR 2 200, LR gl 1) %4, K. KR, BARFHN
IR 2) FEAERLGAAT T REMS PSR S G, R AR, RS RRANEL: 3) ALWiig AMMEHS
fES &S, BA Stk dRmAEDIRE, I HRe sl A m gy 4) BA LT, B
e RIfER, ABUE, B, SeRAZ; 5) MU, EESE, 5T iEAF4] [5]-

X T AN BT M GURG & 772 15 BEBON I PRAE FIAEATE 75 E AT KB B A SR AR AL 4, T
SR A R B, HARXE O, RSO (B B A, BT R PRSI AL SR 5 R
BRBEPORI . TR, Fr EIE RGPAENRI NGBS, BN P25 eetE, WO
AR TRETNEEMBAE R TR —. BEEE RO EOROAE, FAE SR SR TH LR & 7
stk Eos it 7 ERKIBE T 7161, 3Tk, ASCHRM 7 — R LR AR 4 F0I L 20k & 750 0 %
Sk, VBRI AGURE & R KSR T AT S, 207 B O BOR S —E AR
RIRSMUORER, FEARSNEIR AR LI NS T OB R B H UK &7, WS B S i Bt fg 2L
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F N BINZRETF BORL & IR R R gt AT o0 R0, SR BGHLE  H 1Y
2. &
2.1 HFHIMEIFERERYIEE

A EOS AR B T RIS EAR R R —FS 5 B ANRER T RS, IR [ 3 ] R 1l A2
BRI E S A B (RSN RL, H T 2900k, 298 B SEI S5 [7]. B A B0 AR R F AN 8
BFOARM, FEHMRFAHATEMS., MuiEEAR. AV ERI S —apE AR, HEik—1
ek E, @SR S b2 B AN RIS AR EAE R, DR MRS R 4 1 AR AL, A F TR
PRI AR, T LR R Y H (8] [9].

e H AR A2 —FE B ST R, O R UL B R R R, R AR, AR 4R R
BT A BB A ITE B A AR AR AN, HOESWAE, MRS, B, [
TR B . R P O B R 4 RR AN R L N RS o, 4R 4k i A BORFIMERI LR I
I RRIE RO FEBRE—Fhg AL, e b2 — 2R 2 R0 R — R R, &
P EEETME, ASTERE A E TR, FRARPERERE .. YE e b e 2+
41 i2(BMSC: Bone mesenchymal stem cells) & B MK, BMSC j& i T IEM sk T41iE, RFH
PEH R Z 1 AT BE[10]. AHEL T 0B A0 B SR IEAS 2 I PR, BMSC 2 /R IR 80 4 230140 i 58
GFRE R[] I U [FSRIE ) BMSC ERCE AL RE ), AIFFE N SR, SRV T8 IR ZU () 78
Jo 4 AR R AT T SE A A 12] [13].

A 2D B2 RE IR ROV AR IX — R B 2, R T E R — IR, RN
THRINREVER) =4 AR, SR, BIERORIE MO, ROg W r R 40 5 & O a0R & 2
TEIAE () [14] . FRATHIWF 70 B I & AR A 3R — R R el T i — 35 &, 2 BT RPAKE
PR ER, AP, TN GRS, AT ERA R, A2, HT3EHRE
K, PR BA — 2 AT, 8 E N AT DS TR E R R AR AW i, AT
EARBIIAES, REHHIE IR E R, BEER R, KEAERMA RSP AN RE, Rad
ZURLEIX PP G TR SO T 58 R & o FRATT A 5 i ol it 3 82 1) 78 ot 48 i (SMSCs:- Synovial me-
senchymal stem cells)F 4 40 () 3 7 5 it =4l F Al UBAY, S 2 i m DA a4 e 1] F) A ELAE 5
F SMSCs [ #i 4H id 7346 [15]

22. IBEFIZ D EEE

FEX B, FRATR B PG 2% 51 7ok S B e Y A SR, & 7 22 A PN R T0I00 i AL, L& 2] S b
fETHRALE 2k, RAETIRES), R SRS BB sA I E B, AT A LR )5 (1
LS 161 AEFATHIBT T A, A P = AR HMERL B 57 B0 AL, A8 b i AN Api e 1) B2 AL S0k & 771,
SRR B R A TRALAS 2 Bl i, R & oG EF R IEE S, R IX R A S 2R G A
M, RGERT UL A SR HAZ 2 gk

N FATHE A =R AT T 2 0 R AIHLER 2 ST SR RO D SR AN s 45 AT T T SR A KR e

2.2.1. K-IL4REsE

FAE—DNINGHEARLE, I HREARE R RN BRI AEARRE,  RIREA SR i Ap 2 i A0 B — A& 7
KHbRaE . FERARERIIIE 1 fos, AR =, i) ARSI SR SNAE AR
FRFEBEAT LEB, SR RRGRE 1 A AU HSRBE s i) SRR B B/ N kAN A i) HEF, T k AN
FRABLECHE B R 2 1) 73 AT i Bl 1) 732K
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Figure 1. Flow chart of k-nearest neighbor algorithm
B 1. KRR RIZE
A DA ] AR 2 SR A I R RS, W T AR B R R VAL, D HE IR 45 SR A S 0 LAk
AT R A KALRBSEETH SR, UKD, Rk 2 0 R (il B e UK Sk, AR, K-k
SR [ IS A IS T B2 5% A 2 () B PEE v (R B i [17] . ASRATAOWT FE R bt VR SN 2 kA 22
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Bl v SRR RS, X AT RE TR EARC BT SN A
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Figure 2. The flow chart of naive Bayes algorithm

2. FNERIHEEERIZE

2R DU 37 5502 5 RS S B 1 DL Y (R 4 SR JF e s B, B, L 2 S R AR SR F 15
DU, AR A FAR IR KA, EX N AR E Y 0, BLI IR A 3, AT DUE I BE )
SR B R T PR SE AR R [17] . AEFRATHIWE FC R, Ab I VUM AR I SR AR SR B BT L S U02R 2
R, AR I AR T B R A BRI, AR DU BOE 2 A (B AR LT, S PR L
FREARMEIR R . s b, SRR AN ER DL i S0k N R R 7 AL K N (A AR S B A Lk AT SE A
.

2.2.3. AdaBoost FTTE %

K R B A AR, X BT AR N e L sk 4 7 . AdaBoost 2T boosting /774 .
boosting 75 72 [ JE B R B B ML AS 25 S B0, e TR AR E BRI TAIERCE, — LT, YIiG
EMFE: ARG — 0 2K8, 2R R IR R 50 SRR E A, A7 A B (50 1
WEE— N0 2Res, TR TREE B — AN e FIRE . AdaBoost JoH AN KA L T — ML
B o, XL o HRE TN RENERE e AT HFEM. 1MHEE o E2 )5, 1RO o 3 R E
ERZEN DAY N T = G D Jvi e T N 1 o < 0 = o N 2 N0 T 7= o o N Y A =TI X 0
fEJE, HENT—HIE, HIIGEREN 0 B 5e s 2 MR BN Ik, 158258 2% (1 i fE 1
Wik 3 Frows
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Figure 3. Flow chart of AdaBoost meta algorithm
[& 3. AdaBoost TTE L FRTZE

AdaBoost JuHi% % 7 LB, TR SHOR R, HaT IS AR RE 70 364% b SRBOTIRAESR & T 5k
AP R TR, AR A T SRR, IAE AN BER AL B (A I AN B 25 (R L 1 XA AL, AT
PR FRZ 0 BRI 0 RAS 215 . AdaBoost JeHLikARH 3K, AT DAPRIE A BA R 2R AR £ [17]
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HEGS R AME R — BRI M S, SR AT EDR, I B RuRE
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