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HEALING-PROMOTING HYDROGEL, AND PREPARATION
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(57) Abstract: The present invention relates to the technical field
of biomedical materials. Disclosed are a high-adhesion, antibacterial,
and healing-promoting hydrogel, and a preparation method therefor.
In the present invention, bulk graphite phase carbon nitride is pre-
pared by using melamine as a raw material, the bulk graphite phase
carbon nitride is stripped into an ultra-thin carbon nitride nanosheet
by acid etching and ultrasonic treatment, and then silver is deposited
in situ on the carbon nitride nanosheet to obtain a silver/carbon nitride
nanosheet; collagen and chitosan are respectively dissolved in a sil-
ver/catbon nitride nanosheet acetic acid dispersion and acetic acid, the
collagen solution and the chitosan solution are mixed, dopamine and
an oxidizing agent are added, and then the pH of the hydrogel solution
is regulated to neutral to obtain an antibacterial adhesive self-healing
hydrogel. In the present invention, the hydrogel obtained not only has
excellent visible light responsive photocatalytic antibacterial effect,
but also has good tissue adhesion, biocompatibility, and swelling per-
formance, and can absorb excess tissue liquid and provide a moist en-
vironment for wound repair, thereby achieving the effect of promot-
ing wound healing.
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— PR BT (R & A KR R e & i

BARFIR
AR e T A AR REEOR UK, BARBE Pl B PR e A K Bt e S L 2%
Jiitko

TFREAR

5 1 A R b R AR B = S RO AR DR R, W AR R A B X
o BRlIE, A2 E A R H PRIE R A SR RGN I g i D it fe . B
i, ORISR RIEFEVHETERNRRR GRS D@ e EEZM R, 61
M ER, BYRK, R, BRHES. £ ERRRESYT, BTEARIFEVHE
P, ARPURTE, BFIEAKERARE T2, MR 2B Z 2 s, TR
bR R, AV AR BH 2 TR mAUKE T IE G LB R . BUA R BRI 7K e
] DL MR B A B bk b, R AR FI AR £ TR B AR 2 —

RPNE

AR E IR AR BACTRAK Fr 5 6 BT BB T, TR ARE I A 10 S O ] ot T 1z
RGN ERACR, BT BEAIRMHEICR, AR UIKERBA LRI &
PR, FEUR R AN R AN R 2 R, A DR GLE TS IR, (2R
ZEANIG T, MRS &5

AR B R SR Ph il 2% okl B PP B S KB M T i, Bk 7 2 7E
F2 DR - 72 SRR R A B K R A A R NN 22 LR VA L, TR SIS IR, SRR AW B
TRAWORATIEE, RIS/ 5

FITik 1 J5 - 5 SR M- AR 9K R A R il R0 T R SRR -
FEBEIR A T, FRAF I JF AR A TR K F V& T8 H 5 TEME TR RV WD, AR e AW
SR G T AT RO - R AR AR VRS S R A R 5 R IR - 7 M- AR/ AL R 9 oK
VR

FEARR I —Fh skt T b, REATRPIK AR AR 1 B BT R 09 0.25-1 mg/mLe.

TEA R A —FhSL iy s0rh, B - ER B A BR AN K T P AR B B A K 9K B2 0.8
mg/mL-3.3 mg/mL. HAERIHLi% 1.65 mg/mL.
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TEAR R I —Ph i 7 AP, B -5 SR - B R A K R v P R D 5 2 SRR 1) o =
kA1 (2-5) 5 HARARIE 1: 3

FEAR B I —Fh st 7 50k, IR R -ER/ B ARTIR DU Frid b IR R I = BN 8-15
mg/mL: FAEFLE 10 mg/mL: BEERVE VRS Fi B S IRZ N 1-3 wt DI EERR KB -

FEAK ) — 2t/ b, 58 0EVE TR 7 SR i 8k [y 25-40mg/mL; BAK Atk
30 mg/mL.

TEAR AR —Fh szt 0, 2 BRI R TIHE N 20-30 mg/mL; HART] L% 24 mg/mL.

FEA A — Rl s 77 X, 2 B A O AR/ BB K R 9 T TR (0.8-3.3) ¢ (1-15) 5
i (0.8-3.3) : 125 HE—bfRik 1.65: 12

FEAR R —Fh sy b, prid S AR rl i in NATE— P B i L
BN, DRRERET. SMEREN. SIRERET.

FEAR J W) —FhSE 77 30, Bnid Ak B TG e i AR 20-30 mg/mL (VA AT N
HART L 27 mg/mL B IR PR L TR

TEA R ) —Fhse it 77 0k, Bk Jrikide s GRS R A pH 137 2Pk
B BAA 1 M A SN S A AR IBOR T

FEAR WK — R gy, ik s an T A2 5%

(1) W RBMTRIUK 7 3 BB BRIV, e b3, 54R/ BARTRGNAK F B 1R 73 O

(2) H T8 73 Vs T AR EAC RGP B 1R 73 WO T SRAF R - R B ARG K Vil 45
T RBEE T RERE T, 1557 A

(3) FEBEFEAAME T, HUPER (2> dIRIE-RENBIERM AP T (2 PR
W, AR, AR TR AL BRAK A T

(4) mPER (3) HRJE-FRE-R/ B AUK R I 2 B RER, AREE
IMANFAA, P A BT W 5 pHL 45 R 00 82 P Y P A B RS B 1 B 7K o

FEARK A —Fhseimdr A, B3R (1 SRR R/ EAGBRGDK B~ ik 15

1 HEEAABRPIK . UEREMONERL, £ 500-700°C FRERe, SRAHEA A BAHE L
B B A A A A TR, SR IAOK, #RE. BV R, WEEDLTE, ¥
BEMDIE BB TEH R HOR, BA, EBRER, WEADa0KRR, B A
BALTRGIK A5

2) BT EAERGUK T B K, FEIMATIE PR SR, VRS, ARESRRnEt
PR, AIONE, B0, BEE. TR, SRIAREALIRAK Y .

FEARK NI —Fsei Ty b, VA TEER Eh T AR AR o
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FEARR W) — sty b, Prd R/ A g oK A () B AR 4 1 e a0 T

RALBRAAK P2t L= m O JERE, BARHI &R 1 =R e 8 T R b, R
JCE T B9 RAE 520 CCRAERE 2 h, WHERRIE kAR, BN S & o R, AR
HAAR A S Ao RS TIRIRER T, $idk 2 h )5, SHgHiRIRImER TN 50 mL &+
K, B E 1-2 h, BOBEE LIFEH R BILE 2 e S B1KH, HlK 0.2 mg/mL
7 BB, 7 O P R 30 min. A7 P AL ER R A9 0 BORUBE S, IUERE AR, JRETH
TR T 48 h, FRAFEALBRIIK o R RALBRAIK Fy 7 ALK o, IFIAHIRIR, 78
iR Ja AT ISR, e RBE, B, B TR, SRIBER/AIRAK A .

AT A B3 T R O — b ok B RS B S KRR

AT TR AR L3 Rt A PR 0 1 Ve A A I T 1 R AT

AR RIE RBRAET

RRRTERT R, AR AR PR KB A =44 4y, sR IR 445
W RN SRR IE R B R

AR IR I IR 7K B FORT 25 22 TRBH PR 262 == PR M T 3 R T LR 00 S AT DR D il 32 P Dl e A A TR
FOR (FUEZE X 100%) , HEAGHFOHLRMIE, DU RIFRIAEVASIE, "SR
ZENIE, AT iR D Es.

B B 52

P 1 A 25 AR/ R AL RR GAK 3 3 L S e HE

Pl 2 s 2 4 K BB L OB R s

P 3 skt 2 il % K BEBORG P AL 2RI A5

4 FSEHERI 1-3 il & (K KBEAE AT WCAEAL T X KA I B AT DU B SR IR T3 TR 7%
2R

B 5 SERtE] 1-3 il % A ACRER AL I] WOCAAL T X 28 S8 & ER T BEAT DU SRR TS TR
AR

PRI
DA 45 4 HLAASCHE G R BOREE— 2B Ui AR, (RS I AN A 8 A AT R 3K
MRE . BRARRFIRUCH], AR BRATROIA . JiiE AR s AR BRI A F A i &
TR RER B R B ARG A i R T A
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PR 10 g =R AR T-Hidwp, A5 HBCE T B3 7E 520 CRRERE 2 h, BFEEAS 3]
EOAR, BRI B R A FREL 200 mg 67 SBAHEALB AR AT 8 mL iAR
mrh, Bk 2n G, SEHEREEBR DA 50mL 57K, BE 1-2h, BOWEE LB
M FE BTE s B DTE S E R K, iRk 0.2 mg/mL (4 B0, 4 HUER A A% 30 min.
o 7R AL B S ) A ORE A%, IR MR, HE T S TR T8 48 h, G4 84
FALBRGK o TR ATE AL 30 738, # 60 mg A S FALBRPIK 3 A 30 mL 2
BTK, #17 mg SRR LR &, AEEE, A 1 mM BIEAER, £
RBIG, BO. Wk, T, SRIGMREMIRIIK S .

MR 1.

TR/ ABRGVK 7 73 BUE | iR BR VSR, 875 A0 TR, 19355 AR/ RR 9K 1 s 1R
SR 10 mg B IR IERAAE 1 mL /5L BRACK T BE IR 2 B, SR IR B AL R 9K
Frvami, oo, AR/BACTRGK A IR A 0.825 mg/mL, AR/BALTRNK A5 R 1 5 & ey
0.825: 10. #% 30 mg FEWMIEMAL | mL LI, 19 RIEEWL

TEBERESAT T, K8 B IR SRR AR AR v O B 2 S b, i Bk, 49
-5 B AR AL TR K B TG F NN 0.5 mL 24 mg/mL £ ELREA TR, TR AN 0.5 mL 27
mg/mL W B BRHER, TERIREHER, SAEH 1M NaOH IR A K R 1 pH i1 &b,
RAFRAW . FHIRA VORI B0 N HATIREE,  RO43 AT W6 ma N2 FR ' (e A Bt BORG MR s 7K
IS o

SEHEH 2:

PR/ ARG 7 3 BUE | iR ER IS WD, 875 A28, 19345 AR/ 9Ky B 1R
SR 10 mg KRB AT 1 mL /AL BRG:K F BEIR 2 B0, SR IR AR B AL R 9K
RERL Hod, BEABRGK R IR EN 1.65 mg/mL, AR/EAMBRIK A5 BRI RE A
1.65: 10. ¥4 30 mg 5 RFEVEMEIE | mL LR, 1955 RREER.

FERCFESCAT N, REERAT MR- R/ AL K R i O B 58 SR, e hide, 1

-5 B AR AL TR K F V0 SO0 0.5 mL 24 mg/mL % BLRGA R, TR AR 0.5 mL 27
mg/mL IR IETR, AR SRR, SRJ5H IM NaOH B BCE R A1& R K pH 135 = 4,
PR AW B BRFRFE IR N BEAT RS, BRG] DL L R D' A 0 BRTR FRH2 18 5 7Kt

SN

o

SEHEf 3:
AR ARG B 1 wiBE RIS, B S AbIE, 15350 MR/ ZE AL IR 49K Fr BE TR
FE . W 10 mg BRJFIEAELE 1 mL 8R/Z g K A BEER o B, IR IR - 4R/ A i 4M

4



WO 2022/217855 PCT/CN2021/121632

KAWL Hd, H/EABRAK A BRI N 3.3 mg/mL, BR/BACTRACK A 5 R R E A
3.3: 10. ¥ 30 mg REFAMAE 1 mL LR, HREFZRMIEWR.

FERERE SR T, K BT - AR AR GUK P AU B e SERA R, ARk, 19
-SE RIS AR AK R TR BN 0.5 mL 24 mg/mL 2 ELREER, B 0.5 mL 27
mg/mL I BREAEVE W, TERIRAHR, S5 1M NaOH B KB pH 5 4
M, RBIRGW . NGRS T AT RREE,  FRAF AT UL BL 1) ' fhe A o s Al B i
TKBERL o

PERBI E «

(> m] W' ama B2 )6 B T PERE

Y sntaty] 1-3 it B AF B0 7] D6 LR i A b B AR A KB 4 ) i R
hydrogell. hydrogel 2. hydrogel 3, FBEATHEPEREAT AT, LAARHIKBEE AL BRI AN 1E s
IR

1. LIV

SRR TR KA T R BRI SR AT HO, OB AR /KT AT, SR K
BUEINE) 2 mL VLRI TR, ] OGRS 10 min 5B S AR S iR AT T
LB [E &0 b, TIN 37 CAMEE R IR 16 h, HTHEUES v [FDGRE M ) )5 B
BT

2. KA

A DR 0 B2 1) 1 PR A 30 BT 2 8 15 K AR £ AT DL AR A T e T T A0 2 B 7 ] IR ERT AT
PUESEI A R IWE 4, B 5 Kk 1. 400K, Al DGR, AN T X REAL, Sl
1-3 FRISBE IR K M TR AN K 52 1 & SR S B 100% 1) A E R

R 1SS 1-3 P KB A B S50 45

KB L E CKBAreD P % CGREREBRED
pupisl 0% 0%

L) 1 100% 100%

St 2 100% 100%

St 3 100% 100%

(=) EIKRTERENE:
s SETE 1-3 1 2645 0 AT L6 RO BT B AR 58 G 7K B 70 70 5 44 49 hydrogel 1.
hydrogel 2. hydrogel 3, FHHHATV MK FEIIA .
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1. SER T
FREL 10 mg 7245 (BBt it i, ICSRHBER T (W) J§ HI2IEAE PBS Z2iR(pH 7.4)
H, 12 h JE AU, FOK AR T-REEC R KK 4 AR TE, 3B IR TE W, WEIKZESR#
I SR(%)=(W,—Wg)x 100/Wq.
2. SERER:
T DR 1 2 14 A AT RDRG R 388 7K B B VA T A R UK LR 2
22 G 1-3 PSR R T K T A 45

KB WK
LS 1 791.45%
ST 2 782.46%
S 3 697.90%

SRR, PR LB RIE K, TR CVEORE, TSR GUE R,
CE— e, RIS 4R 1 BRI

(=) 4HfuEe PRI

P Sl 1-3 v b £ 49 2K RT ISR S 0 6 A B R & S /KB 43 il 7 44 24 hydrogel
1. hydrogel 2. hydrogel 3, JF#EAT4H ML,

1. SER T

f# A NIH-3T3 ZHfiad MTT 7708 E K AR S d e B k. B oG, 1 KB I 7KL
JZ N\ DMEM B 7:3rh 24 h DU B4R 383 . SRJ5, # 5x10° A~ NIH-3T3 4 541 5%
HAE 37 CTEH 5% CO M 95% RSB R h 98— K. 25, KEME TR (MTT,
0.5mg/mL, 100 uL) #INBIAM I, SR 4 he 25, MTT R &SR
100 uL —HEFH (DMSO) , FEHBTELEME, WE 570 nm &FPEEE (OD) o ¢
PUEEATAE R 22 A M AR A7 77, I HoWKE P J0 SR A1 3% B 5= (1 4 i X ot A8

MPAFIEE (%) =LI54H OD /AT HRZH ODx100% -

2. SKRER

UL 1 I {14 0 AL B AIE A KRR 4 B PR 45 TR LR 3

3 S 1-3 P AREER I 40 o B2 MR &5 R

KBRS BER | RYNMA7IE 2
X R 100%

SR 1 110.74%

ST 2 105.07%

S 3 101.19%
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Horr, o MR AR T2k RS AR R R SR O 4 L .
LA B, SEREM 1-3 B NIH-3T3 40 Wik, —@fE Ed NIH-3T3
I A A S ] 8 B R DL e 2 PR B AT BRDRG BT 5 K A R A R AR AR A

CIYD R B P

g SE ] 1-3 il A5 2 1) A] WO R DG A U B R A A A RER 73l i 44 4 hydrogel 1.
hydrogel 2. hydrogel 3, FHHATH LG5 5 S

1. SEIR TV

176 5 B N /K B o 1 - A SRR B BB 770 1 B A 23T R 10 mmx40 mm ST,
RVAE PBS HA& L 5 50 ul ZKEEIE B A& O 21— 5K A8 B RO AR TE, IR0 o — TR O da A

Eie HE AR 10 mmx10 mm. FEJE, HHEEETZRTME 4 h, HHEFIRRETEH
TR, & 50N fLiKEE.

2. SEIGEEH.

AT LG R DR AT B RGBT 8 S oK BB 40K S o BT R 4.

4 LR 1-3 Pri G iR 1A K 1 BE 45

KTt K& E (KPa)

SR 1 19.39

ST 2 30.36

STt 3 21.26
ZRRY],

KB IR A A 19.39 KPa 3913 30.36 KPa, KRB/ ACN 355K
BRI L AR IRRG B I, A2 KB T ACN K EE E i), R AL IR .
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B F E KB

L — Pl & HU AR A KB T, IR T i AR IR - e SRR AR B AR 4R oK v iR
UM 2 R, RS IMANEAT], SRR G BB G MHATIORE, BB

FITik 1 J5 - 5 SRR - R A B K A il B AR 0 T A AR/ e ok 4
FEBEER AT, FRAFIE IS - AR A TR AK Fr i T8 H 52 S T B BRI M, TRAF R SRR IE W
SR G T AR RO B - R/ AR AR VRS SR R AR A R 5 R IR IR - 7 M-SR/ AL R oK
P IR -ER AR UK P R R ARG (193 0.8 mg/mL-3.3 mg/mL.

2. Pl IR A S AR 7%, Pk U5 2 e 7E R 5 - 5 SRR - AR AL IR 9K Py T
UM 2 IR, IR INEALT], SRAFIRG G KRS MOEATIRE,  BIF KBRS

IV 1 J5 - 5 SR - R AR 9K I A i B R D A AR/ Bk 43
FEBRIR AT, FRAFHIE AR BACTRAK V8T8 H 5e SEMVE T B BRI b, AT R RIS WL
SRJE TS BB - B A BRGNS 52 TR LR A 5 RIS IR DR - e SR - SR/ AL B & K
FTVE

3. MRABBURIEER 2 Frik 715, JURHETE T, SR/ ZLBRANK 7E K BRI T i S
0.25-1 mg/mL.

4. WIERRER 2 Pk (097715, HAAEE T, IRJR- 70 - AR B AR UK By T IR I
HREERMOMmELRA1: (25

5. MRIBBCREER 2 Prikig7E, HAEHEAT, FRIE-AR/ZABRGK i i b I 1) o &=
W% N 8-15 mg/mL,

6. MMM ER 2 Fri’m7rik, HAFEAT, = EEEBR DR ERERERE A

25-40mg/mL.

7. WAEBNER 2 Frk i)y, HEHMEAE T, 2 ERIEBKKE N 20-30 mg/mL.

8. MRIEBCHIER 1-7 F£— TR %, HAREAE T, e/ Z gk s a7
eRGE

D Hl&EIPIK . U=REWONERL £ 500-700°C MRERE, FRIGHAHA B AN
fés 5 ri A A B EAOE TR, SREIAOK, §E. B E, WEEDEE, ¥
WEPE: FAETEACREH B EOR, S, RRERL SEERR Ak, T, e
BACBYIK s

20 AR EALBRGUK A B K, RIS R SR, TRAY, A e e A ik
WAL, ARG, BO. B TEL PRIBEREMIRYIK T .

9. AR 1-8 £ IR 75 vl #4521 — Pt AR 8 G KB .

10. BURIZER 9 Frid B H i A2 /-6 /K BRI AE fill 2% = EOR R I R A o

8



WO 2022/217855 PCT/CN2021/121632

1/2
BT (AHNEE265)



WO 2022/217855 PCT/CN2021/121632

-

-

-

.

.

-
-
-
-

-
-
-
-
-
-
-

s
-
-

.

.
.

-
-
.

.

-
-
-
-
-
-
-
-

. .

-

-
-

-

-

-
.

-

.
.

-

.
-

-

-

.
-

F.
-
-
-
-

-
-
.

.
-
L

-
-
-
=

.
.

-

.
-
-
-
-

-

-
-
-

-
-

.

-
-
-
-
-

-
-
-

-
-

.

=

.

.
- -

-

-

.
-

-
-

-
.

-

-
-

-
-
.

-
-

-

.
.

-

.

- -
-

.

.

5

2/2
BT (AHNEE265)



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2021/121632

A. CLASSIFICATION OF SUBJECT MATTER

CO081 3/075(2006.01)i; COSL 5/08(2006.01)i; COSL 89/00(2006.01)i; CO8L 79/04(2006.01)i; CO8K 3/08(2006.01)i;
CO8K 3/28(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

CO087I; CO8L; CO8K; CO1B; B82Y; A61L

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

DWPI; SIPOABS; CNABS; CNKI; Elsevier, Caplus: B /LE%, ZKEEIE, TR E H, 3, 788, £ %, carbon nitride, 154769-
61-6, hydrogels, collagen, 7440-22-4, silver, chitosan, 9012-76-4, dopamine, 51-61-6

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 113185714 A (JIANGNAN UNIVERSITY) 30 July 2021 (2021-07-30) 1-10
claims 1-10
Y CN 110169979 A (JIANGNAN UNIVERSITY) 27 August 2019 (2019-08-27) 1-10

claims 1-4, and description, paragraphs 0002-0005

Y CN 110117369 A (JILIN UNIVERSITY) 13 August 2019 (2019-08-13) 1-10
claims 1-8, abstract, and description, paragraph 0015

A CN 103961738 A (WUHAN INSTITUTE OF TECHNOLOGY) 06 August 2014 (2014-08-06) 1-10
entire document

A US 2014377331 A1 (CG BIO CO., LTD.) 25 December 2014 (2014-12-25) 1-10
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

13 January 2022 20 January 2022

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088, China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2021/121632

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

CN 113185714 A 30 July 2021 None

CN 110169979 A 27 August 2019 None

CN 110117369 A 13 August 2019 None

CN 103961738 A 06 August 2014 CN 103961738 B 09 December 2015

uUs 2014377331 Al 25 December 2014 CN 104080487 A 01 October 2014
CN 104080487 B 25 November 2015
us 9610378 B2 04 April 2017
WO 2013109004 Al 25 July 2013
KR 20130085245 A 29 July 2013
KR 101377569  B1 25 March 2014
EP 2805734 Al 26 November 2014
EP 2805734 A4 30 September 2015
EP 2805734 Bl 27 February 2019

Form PCT/ISA/210 (patent family annex) (January 2015)




Efrta R RS Il P iR 5
PCT/CN2021/121632

A ESIRbaES

C08J 3/075(2006.01)1i; CO8L 5/08(2006.01)1i; CO8L 89/00(2006.01)i; CO8L 79/04(2006.01)i; CO8K
3/08(2006.01)i; CO8K 3/28(2006.01)i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. R

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
C08J; COSL; CO8K; CO1B; BS2Y; A61L

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

DWPI; SIPOABS; CNABS; CNKI; Elsevier, Caplus: Z&ALWE, /KER, WEREHA, R, B, Z00%, carbon
nitride, 154769-61-6, hydrogels, collagen, 7440-22-4, silver, chitosan, 9012- 76 4, dopamine, 51-61-6

C. AR

ETy SRS, VBN, 5SS SRR sk
PX CN 113185714 A (JTEIR=) 20214E7H30H (2021 - 07 - 30) 1-10
B ER1-10
Y CN 110169979 A (JTEIK=) 20194E8 H27H (2019 - 08 - 27) 1-10
AR B e 1- 4045 BE F5550002-0005 ¢
Y CN 110117369 A (FHF# A=) 201948 H13H (2019 - 08 - 13) 1-10
WU EL SR 1 - 8FIH B A1 B T3 550015 8%
A CN 103961738 A (R THEKR%) 20144E8H6H (2014 - 08 - 06) 1-10
e
A US 2014377331 Al (CG BIO CO LTD) 20144F12H25H (2014 - 12 - 25) 1-10
e
[Nacssepprecms: b . TR R
% ] H SO R AR wpr FEEIEHEER 2 AT, 5 EIE AL, (H ) T AR
“nr Y AR RR T I A — RS F SO R A) 2 IR R B I TE o
“g” EE%$%E%%%&ZE®E%E%$%&%% X GHESHIH, BERERTE, URERRPHZATR
LY AT BRI A TSR R BRSO, B S — RS F S pman Stk X
x B v ORBUBXILH, ST BAE LRSI
Q%E?ﬁ%%mﬁ%l LA b mkE it o RSOl Cn LA WEXA L, SQEESR BREERULLAGOR
“07 WROSATF. . BB R A TR “”ﬁfﬁﬁ@‘f
«pr A 46 R i EER T BRI R (s A (S0 & BRI SOr
[l P 2 SERR 5 R 1 H #A | BrrAdr 2 40 25 1R 2 H 29
202241 A13H 20294F1 20 H
TSA/CN¥) 4 %5 R 25+ 41 ZRE R
o [ 2R 50 R AR (TSA/CN) %%%
o [ b 5T MR X 8 TR L6 5 100088
£E5S (86-10)62019451 1551 62084462

PCT/1SA/210 3 (58271) (20154E1 1)



Bl H S
XTREERNESR PCT/CN2021,/121632
Wit 4 8 0 B RS el Gl el
CN 113185714 A 202147 H30H T
CN 110169979 A 20198 H27H T
CN 110117369 A 20198 H13H T
CN 103961738 A 20148 H6H CN 103961738 B 201512 A9H
us 2014377331 Al 201412 H25H CN 104080487 A 2014103 1H
CN 104080487 B 2015711 H25H
us 9610378 B2 2017F4 H4H
WO 2013109004 Al 2013F7H25H
KR 20130085245 A 20137 H29H
KR 101377569 B1 20143 H25H
EP 2805734 Al 201411 H26H
EP 2805734 A4 20159 H30H
EP 2805734 B1 20192 H27H

PCT/1SA/210 R (FMIREFMM) (201551 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report

