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ASCHE TR A BT A B

AR SO AL B AT < T MBI R A BRI A7 BRZS B i Bk 2R W B o IR UID) A BR A ) BRI T 202 A A
BheA A BRA 7L R8T 8T A4 B RO IR R AR BER RS ARG RIS MR R 2 R AR
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1 eH

ARSCPEILE T 8 W 2 2 U S 2 1 240 i 3o SR a8 ) a6 B B s R R e A A X
TR LEL A ot ) ) 8 00 M o 2D R AR E S I R SN A
AR SCASE T A AT w2 mT 38 04 20 2R U IR AR e o A0 i 1 AR 10 e

2 MEMESIAXH

G S A P 2 A S R R SR TR AR SO A AN BT Y Ak . e HIAY ST S,
A% H X B B0 RS 38 FH AR SO s AN H IR0 51 SO, o AR (A0 45 BT B9 06 2l 5 ) 3 FH A S
YY/T 19552025 A TRESFam KIEEH KRiE

3 RIBMENX

YY/T 19552025 F & i1 LA Ko B 9 A e Sl T A< S
3.1

HAARHEEEH tissue-derived collagen

DLSh a2 (Can Je ik B R VBRCE AR ) R OR TR i AR 2 (RRVE BRI IR AR W Ak e TR TR I, JF
ZREE S 15 B H A SRS 0 R T

[SRUE :GB/T 45992—2025,3. 1, £ &4 ]
3.2

YA KI/RIXIE  cell scratch assay

— PP TE RSN PEAS A1 A #% 8 ) 09 O

i O H @A 58 (wound healing assay) o

4 I RIE

E AR SN 55 SR B 5T Wt B 240 L e A Sk At A8 ) 1 00 N A T A O X R AT R LR AR,
1 38 — > T 40 M B9 43 DI, BRI o R G 0 20 i s 2 M E N S 1 XA R T A . e
S5 A A — i IR 8] A (A 24 h 48 h) PSR 2 25 1) KR R o B 1 i AR 5 40 e Sl v B E AT FE R, DL
TR AT A A AR o Rl N B RE R IR AR 2 o R A A0 5 BH R X R 2H 0 =S 1 R IR e
FEAN [R) 40 22 6] 40 20 4% i 2 B2, DA A 32 30 41 0F 40 L 8 R RE )

5 EE . FEME5XH
5.1 &%

TR IR R WA R R B AR R OB R K O L R IR R L
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VKRR AR KA VR
5.2 M

20 B B IR L 24 FL AR B SR AR Ut BE 2R ) RS e Al Sk VR B A (GRI L0 22 pm TG B BB RS
%% pHIX4L.

5.3 X

VKBS IR (53 B2l ) (SR AL (oA al) R 4R s (2l fk 7Kk \(DMEM K5 3% 3 (o3 2 Bk 8% &+ i
BRI 45 g/L) JRE A ME-EDTA0. 25%0) (B R #h 22 wh i (PBS) | L- 45 24 Bt % 7% ¥ (200 mmol/L,
100 X)) (24 A\ 3R 2 4 K A 7 (animal-free recombinant human epidermal growth factor, EGF ) %5 &5 - I [}
W Chelex 100 Resin 0. 1% 4= I3 11 4 14 (bovine serum albumin, BSA, 40 55 1) R = -HHE &R
AW (100X)

5.4 i 5 EC

5.4.1 0.1 mol/L fY B BRI W« i B LS. 72 mL vKEE R , JH 461k 7K %€ %5 % 1 000 mL .
5.4.2 4 mol/L A AT W - FREL4A. 00 g R A LB, M A difb /K ff IF 24 2 25 mL, HH 0. 22 pm
PE LI UE A AR 4 mol/L A A Ak BN LA A T, IR AT
5.4.3 K5 E LT AR L 50 g £5 5 F W i Chelex 100 Resin 2 50 mL B0 4, LA 30 mL if 4F
MLV, 7E 2 C~8 CAMF T A H A /MR A 2 h, 8.0 80H # & KRR AR , I FIH W T I8 T H 0. 22 pm
U BRI U, DA B 25 B L

AR B0 AKOT [ 28 T R 3 PR SR FH LAt 2 A 5 =X, DR A5 B8 1 W B AR il Chelex 100 Resin 46 2%
Y5143 BT B AR T8 b, O R AT VE 543 2 o TR A ek R ol S ) Z 0 B R IR L B LG AR 0
PE AT IR
5.4.4 BERLIEFRIE IR 09: 1 AYIAFR L DMEM 8532 38 (S & ik A5 5 T A 5 /4.5 g/1L)
5 L% & BE e 7 72 (200 mmol /L, 100X )R & o
5.4.5 SEAEEIRIL IR O 1 AR LK SE RIS SR 5 R T IR A .
5.4.6 EGF (0.1 mg/mL) : FFf AT 4 °C,4 000 r/min &0 5 min, il A G &K E E % A9 0. 1% BSA
(4N AR5 3% FD W 2R N 0. 1 mg/mL. BREIRSIEM EGF MR . £F EGF B oK 58 40 % it )5 Ji
B B0 AR T AR IR VKA IR A7 -
5.4.7 EGFf#4EW (10 pg/mL) ¥ EGF B (0. 1 mg/mL) 1 0. 1% BSA (4 i 3% 35 J1 ) % W #E47 10 1%
i B R R RATIR &, 43 2% IR 0 B F — 80 “CHREAIG T VKA P AR A7 o

6 #ilHEAxRAFERNGEE
6.1 BREX

AEIR IR T 5 AR T R 3B A I A R it 0L AN 7 8 e L A P R R ) e vA W IR S 7 OB A 3 2 ) R 3
Pt 41 ol P A B PR R AR sk BT U 0 A R 4 T B R R i i AR R T, DA T R g 0 3K 2 AR 1 o
k.

HEIR TR — F B A I3 B 24 KT ), 06 B AT AR AT 1 d L IR AE 2 (C~8 “CUKAAABAT .

AR T B ) A R A T AR
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6.2 MiXHHH &
6.2.1 ZiX¥iAME

AR A T M 0 20 SR U D B AR I BRI 523K, A 0. 1 mol /L B T R ¥ R, 1 32 1K
Y 78 00 I TSR I 1 2 s W O 1 mg/mL~5 mg/mL.

AR ) Ay A AR I A B I B TR, S R T R R AT AR R A BB W ) 1 mg/mL~
5mg/mL.

A AR R T S T R DR R L 02 ) Sy 28 SR I Bl 2 e A Dy Ak Y 20 2B IBUKE R
A W AE TSR O 200 B0 U8 2 BRI AR R 0 05 L R 48 9 Y D7 1 G W 52 3 T v e i R
(S:ik7i 352

A SR Oy T e Y R AR 1 2 R IR B A 1 A R, T P T R

6.2.2 Hik@EHE

N LR T 10 32, L % A R L0 A5 M S A o AR R I 5 2, mT L G o ik gk 4
i T8, il B AN TR) 0t ViR B A o o AR T RS R v, B TR AR ST ol e A A B DR AR B —

SR FH 2 T £ R Ak 5% % i, o R € AR B, 4 4 mol/ L SR B S Y L Ak 4R W R Y pH
F7.0+0. 2,

24K FH R 5 Wy 21 B 3 il 5% 3% iF 0 (8 FH A 28 pH 3 4G I 45 358 9 A9 pHL, I 1 4 mol /L 56 B¢ e
1) S A AL O T pH 2. 7. 0£0. 2,

FEVA T pH 3k B Hp N e i SR A B TR TR I, DA S A IR v e DR ) e T R R

ERHRB P EIRIMREN 1N W EHER-EHERRA B

6.3 PBHMEXTER

FH P X iR 41N R 2 AR K I F (animal-free recombinant human epidermal growth factor,
EGF) , H Al 2891k B R A A1 2 20 1 30 % 19 490 J3 o ] A Ay B4 60 BR e T

M — 18 “Calt DL B 9 VKA A B — 48 40 25 19 EGF 8 A7 (10 pg/mL) , F 2 "C~8 CoK 4 il &
10 min ff FCA) R ff , 52 SR RFTIR &, {0 FH JE At 1% 5% 93 B2 2 5 ng/mL~10 ng/mL . FH X} BN 4t 47 T
2 C~8CUkAE, — A NA L.

6.4 ZHAXR

PAFE R 55 97 HE A 25 R TR
7 I A4

7.1 R EIERE

N B S T3 102 M0 A i B2 R A — b = B AR . AR A AR A B A i (HaCaT 40 i )& F 7 3F
27 i A B AT Ay B R 4 T ) 2 B IR I AR P i AE AR A R T
BEAb BARE 2 )™ il 5 UYE HIRRAE , Ve PRI 5 A9 4RI Al 28, 275 A0 s A 22 30 IR A 75 12 HEA T 1

7.2 “HEESRIE
K N K A AR T B4 e (HaCaT 41 ) , 4a 5 : KCB 200442Y 7, W B H = Bl 24 B B BF 41 i 2 .
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A R PR B T TS Y HLE ) R 9 HaCa'T 48 it AT 41 .
8 HBESR

8.1 XIWAMEER

IR Sk A BT IE AT HaCa T 400 50 (e 15 9% (URAF 208 MU TR .
VORI FR 2 DAL A RS R4 VAT 8 O 8004 B A M 15 SR #2 IRAL 7. 2 BT A TH AL 4R
i, JH B ) 58 4 0 5 R TR AR D, A B R D 3. 00X 107 cells/m L 40 LB, T KR KSR

8.2 HHBEIEFFINE L

W 24 FLA0 B B IR Mg B AL, 20 B o R 3 IR, A RURTE 5 2 7 L AU P AT £k
WL 1,

8.3 MR

V4% BB 8. 1 1 J7 1 1 4% 1 400 i B A, e R 3 AL 500wl HE D T im0 2R 5 1 24 FLAR , A AL R 8 3
F,37°C,>90% J R, 5% CO M FTHiFE4) 24 h, TE8) & W U6 T WLES A0, >4 40 it 1% 3 A P g X 38 i
AN YA BE 29 80 % ~90 % , H.AN 43 A5 ¥4 JC W e B ik, v g 47T R 25 B, 15 D) 7 255 v 4% 40 i B R
JF R %

8.4 XIRHI&H

8.4.1 i A RURIZ8 4 K 1A A B HL 3l 1 22 RE AR RS W b AR S VRN IR T o 78 3 AL 1 v e X3k 7
) = LT i 2 AT SR (UL L 1), R0 B RS 0 #8407 T L LS T, VR 5 9 RS0 2ot 45 Ltk A7 188 1 )
IR, RR 982 0.6 mm==0. 2 mm, X 58 B AR 47— 250, VR BE ik B AL, o DR K00 JR DX 3 400 it 5 4> 5 B

SR 9 R 9 s A 78 1 5 i 200 i S A 45 R[] — b 7 X0 R el () — o B RN Bl 4

2] B e B S BT 22 A — S 2 5% 5 AL TR] R R IR TR A B 2 A — SRR DA Bk 5 G v B Y IR
FF I 2454 o BIBR M BT | L K O h R 5§ B2 AN A5 A b o 2SR I ILBF I, T ZE i O R i e 4 2
3N EAL, P B ONF A BRI, BHEEDSRE 4N ~5NE 1L,

HEAEAE 10 pL AR Sk AT QIR H5AT | sl 38 AT R T 5 O 28 2o 3030 30 U ) R T BB AR iR A
8.4.2 R G , B 4 B BE SR HUMEARL A5, FH RS W A 8 T R R FL PN B SR T o e iR A IR . LN A2
300 pL. PBS, i sh e R B 35 O A ML, ) 2 33k, sE R VR . A AP TR 2 IR~3 1K,

8.5 WmXIIREKIE
FEALINA 300 L HEfifi B 7 5 , 78 0GB T 410 A AR EEF DL 1) L 3 R0 o (BP0 h) iR 8 o
8.6 FiX#FM

8.6. 1 KF 4 i b IR ARMURE 45°, FH B W #5520 W 53k L P9 % 7 Y, k4 S Rl 200 )22

8.6.2 FERMAHBALINA 300 pL IRV , 5 52 58 2 15 75 A, A A 55 IR X8, 37 °CL5 % COL 5 F
B oh, M8 6. 177 k£ B AR, A 500 pl JERl B 323,37 °C, >90% B , 5% CO, &4 F 8
FERFAE MBS R (40 24 hi 48 h) o APk B2 i ik 2= 0 40 ik & 3B AL

8.6.3 K BHM: XS IR 25 okt MR 4% B9 AL 500 pl 43 5142 8 A4 B FL AR L 37 °CL,=>90 %0 M EE, 50 CO, 5%
P B SRR A B ] (40 24 hal 48 h) o BHAEXT SR 25 1 ) B8 2= /003 il ik & 3R AL .
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A MLET

B1 247 ARG SNABAERERE
8.7 4FEREXIIRE G E

SRCH SR o 5 TA) s 00 20 M, A 0 BRBE T AR R A IR DL I 1), 1 S B SR R S I (R] Y 3 R
-8

&k

8.8 HEf{arE

KA R TE R A8 HORAG BT, i 1 AR AR AR (A0 Tmage ), #2 MOM ) 59 2 55, D0 6 44 21 240 g 7
AN [5) BsF 1) A5  JRE AR

8.9 #RItH

A (DI EER %,

o1 Jfa 3T §$:A°;A’><100% NG D)
A
Ay——0 h i i) Rl 9K T FH 5

A, —— 2 b B e i A s Y R R T A
9 ZHRHTE
9.1 FEREEH FEET AT, BH M X B A0 A B G AL RN R T A A XA, B gt L (P<

0. 05) , 75 Wi i 70 52 A< 3K

9.2 ZIXWAERE R T A ERS R E K T2 Fx A, B S22 2 X (P<<0.05) , Wk iz
KW REAE 7 HaCaT 40l 7 .

9.3 HARGE ot R ISR ¢k 38 (Al 7 FEAS ) A6 B0 /K HE 5 72 2 @=0. 05,

10 RERE

BRI 1 R A R A B

a) U RS ih&%vi?% S AR R
b)) AREIFER ] A R

) e SRR I 40 A I AR RIS 3R A
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Mt F A
(MEM)
R A Mg S

Al JEHE

HaCa'T 40 i £ 2 — F ok A= AL B9 A T ORI A%, 7 B SR 22 4 2 K o A W 58 LSO 32 . HaCaT
20 B B oA 32 22 o DR R A H v B R R A I R L T b v R A R A I P R
o ) B TR R L IR AR L T HaCaT 20 il o R I A8 e 2 58 o A R 8 . /3B HaCaT
AN B A ]S 4 R, R R A RS IR s IR S5 .

3 2ok A AR I A R v B B R B L N A ) A R R DR R AT £ 4 BT B Ok S HaCa T 2 i
LAk . 78 HaCaT 40 09 25 0 ARAS T 20 I 18] 3 12 A8 A5 i e, A DA B 2 I s AR i o X 25 20 A 1Y
HaCa'T 20 1l A TR AN 58 40 M3 58 T #8 70Ak LA BORE A5 518 e A St 1 3 B2 A A A 28

A2 R BEBMEEF

A.2.1 U8

AR ARBRKEFRAS B E AR B O ML R KR B B WRAS
A.2.2 W

Mok (B0 TR AR SRR
A.2.3 ikFH

Ja4E M TE T A(DMSO) JEE A E-EDTAO. 25%) % \DMEM % 37 2 (04 & Bk e 6 As
BT HIAME SR 4.5 g/L) BERREh R (PBS) | LA & B A T (200 mmol /1., 100 < ) 55 B 7 0 A Aig
Chelex 100 Resin,

A.3 X FIESH

A.3.1 REE I EREE SR AR R ACH FE 5. 4.3.5.4.4.5. 4.5,
A.3.2  RAFR AR 9 1 IREL OB 545 B L A DMSO IR G4

A.4 HaCaTHRIESDLIESIEHE

A. 4.1 HaCaT 4 g+ RE A N i 42 £18 109 306 B 43 0 47 52 O AR AR 8% 3%, W 4 4 i ) Y 45 B8 7 70%6~80 %
AT H AT R

AL 4.2 (FURMAN BT FRE, /N0 ZSBR I R FR 0, N AE B PBS VR, 23 B 5% BA B 35 3L A0 00 ) .
A 43 fEABEEAR-EDTA 0. 25% ) ¥ WO 40 i o 47 78 4k (54 i) (8] AR $5 20 A 2% 29 0 3 £k 15 B0 4
#), WU T LR B A0 AR BT LR BV B A Y TR TR -EDTA 0. 25% ) 35 IR BN 58 4 15 5%
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TR
A 44 BRI RO ,1000 r/min &0 5 min, 7 FIE W .
A 4.5 RGBS YT BB, R R M R0, & Ak SR A L 7R 37 °C,
=>90% M, 5% CO KM TR 2 d~3d,

i TS R IR AN £ ol 1. 00X 10° 4 ~1. 5 X 10°4~,
AL 4.6 WU R RO S 20 RS IR0 BRE S8 Y A M T & BEAE 80% e A7 B LI AL 4. 2~AL 4. 51925
BRIATHMALZ ARG IR . B2 d~3dIER—K.
A 4.7 FHEMERREFR10d~15d 24, A W HaCa'T 40 M 52 90 22 0 AR 25 . 2520 4k HaCa'T 40 IR 245 W
KA. 1c).

a) ESNFESEHaCaTHAIRZS

VB, R

~

c¢) EHfkHaCaT

RIR S
A.1 HaCaT#RMZHRET . FHHEEES

BIA.1a) K5 is S0 HaCaT 4 AR AS AU ME 2 B % RER SR AR Z 24K,

A1 b) &k FE i B HaCaT 40 DR 25 45 5% 75 PR T 1522 W€ 41 IR 2548 4k, 25 W28 21 40 Jifg
TG 2 BRI 20 % B BT K A A A D A R A R A K, O R T A A, 3R B 4 R T
IEHIE PR i Sk

Bl A1 ¢) &4 HaCa'T 4 BtR 245 - 40 A A48 5 25 R Y | 20 M B) 3% B2 i by, 40 i 22 2 AR K
A.4.8 HaCaT 4l =010k S )n ket BB A 4. 2~A . 4. 5 B9 IR AT 40 A% A0 8 9% 140 ~240, i 22
A RE R ERE .

A.5 E4H HaCaT HETE

fF HaCaT 40 2 0 AL AR ST E I, 3 BT 1. 00 10° 200 i 1) K80 2647 40 R VR AT
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A.6 EHWHaCaTHRE

BHRAAR 0k HaCa T 4l i B B T 37 ‘CARIBTH iR, B E S A e e el RN E L E ],
1 000 r/min B.0> 5 min, 2= FIE W, BT B A0 52 e B 95 Je F B 0, B b = 40 i 5% 35 000 G T75 85 9%
HAEFh A0 M A 9 1. 0X 10° A ~1. 5X 10°4 ), it A B Ak ik 5 32 46,37 °C, >90% W , 5% CO, &4 F
Rigt.

A.7 ESHWHaCaTHlEERIES

A7 MM AR K BB SRIE A 80 Y6 1L A BE I, 7 M N KE IR, TS i PBS YR AN M, 2 Rk B B
I ML W53

A.7.2 (HEHBEEAE-EDTACO. 25% ) % 1 4T 40 M i 47 3 A CE- 4 s 18] 412 55 20 258 80 50 3 16 4 50 98
), WU T LR B A0 AR BT LR B B A Y TR AR -EDTA 0. 25%) 3f5 IR B 58 4 1 5%
5 IR T

A.7.3 KA EUE R BB 04,1000 r/min B0 5 min, 35 W, R Y 58 4 B R IR TR AN,
R 24 L) (1 T 75 55 FR MR A A B0 1. 0X 104 ~1. 5 X 10°4) AT A AR 85 3% .
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