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The present invention discloses a genipin cross-linked polyvinyl alcohol (PV A)/gelatin/bamboo
charcoal nanoparticles (BCNPs) composite which comprises PVA, gelatin, bamboo charcoal nanoparticles
and genipin. Its manufacturing method comprises the steps of: step 1, preparing a PVA/BCNPs solution,
adding gelatin into the PVA/BCNPs solution and mixing them thoroughly to obtain a PVA/BCNPs/gelatin
solution; step 2, adding a genipin into the PVA/BCNPs/gelatin solution and mixing them thoroughly to
obtain a PVA/BCNPs/gelatin/genipin solution; and step 3, pouring the PV A/BCNPs/gelatin/genipin solution
into amold and incubating at a temperature of 0-10 °C to obtain the genipin cross-linked PV A/gelatin/BCNPs

composite.
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The present 1nvention discloses a genipin cross-linked polyvinyl alcohol
(PVA)/gelatin/bamboo charcoal nanoparticles (BCNPs) composite which comprises PVA,
gelatin, bamboo charcoal nanoparticles and genipin. Its manufacturing method comprises
the steps of: step 1, preparing a PVA/BCNPs solution, adding gelatin into the
PVA/BCNPs solution and mixing them thoroughly to obtain a PVA/BCNPs/gelatin
solution; step 2, adding a genipin into the PVA/BCNPs/gelatin solution and mixing them
thoroughly to obtain a PVA/BCNPs/gelatin/genipin solution; and step 3, pouring the
PV A/BCNPs/gelatin/genipin solution into a mold and incubating at a temperature of 0-10

‘C to obtain the genipin cross-linked PV A/gelatin/BCNPs composite.
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GENIPIN CROSS-LINKED POLYVINYL ALCOHOL/ GELATIN/ BAMBOO
CHARCOAL NANOPARTICLES COMPOSITE AND MANUFACTURING METHOD
THEREOF
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ZIGERITT R EROR BRI A > WA R TP ILABARE IR &9 - DUBISER MG
BRI R R RBE &AM TR IR LG/ R KRB R PR &
BRTIRNINEE TR - JREES - UBE R JWGER/TT SR ZR oK B KL /AR 4k e
TREGER  LURFER= - R IIGER TR R B B e T R R &8
REIABER S - SR0-10CIER - DUB S ke 7 22 Ik 28 LM (BB 7T e o
REER R SR -

[0020] FTofGRRa AT Easas - Ha Bk - BUKMEME - H
BAEERMEHEECEEWE - HATZANEENEREERERPRE - XA
RIEAEVIRREA G FHBEREYNIE - NIt AE(F Ris s NI s BEH SR SZ
EAR - (HRH VIR -

(00211 FAREEREMABRES G KR Y EE 2 EREYI
E o B B EE R - iR G MIRAVIEE 0 HAELBTUT g
FORRIEIRS - AE2S C UL LRI RORES » BB HArE A FER B EE TR BUR & T
2L meSdifEavitE o ARBARESZEIRERE > NILFREAEE
AR PR S AR LU ) HAR I B

~

P

El

EA4H > 1L 20 HEHRAE)

110144563 FEESE A0101 1102066212-0



1792730

[0022] &#ifE+ R ZNEHET-(Gardenia jasminoides) R EZEHUHYEEY) » S5t
& - HEg BB ME A GRS - H— RSB 5 thyMRIE T
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Gel 0 mg 2000 mg 10 mL
PG50:50 1000 mg 1000 mg 10 mL
PG60:40 1200 mg 800 mg 10 mL
PG70:30 1400 mg 600 mg 10 mL
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TZ436424.1% > PGT0:30B5 AT B FE 2436.427.8% > LUK PV A BT B & 2355.5%
31.2% - BB YA S 2300 - B ER e - sIaE 2N A EM IR

SEENE - PVARIPHBER G0 - e EMHIk/KEE
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PR A ERES - B IEA BT X 4 cm® ¢ S DAR (8 224100 mm/min#E
T RslEs > FERCERFEM BRI 8 ~ A ER - BrZissE il E

[0040] HIE&ERF Rz > HTPVAB RS ATTHIERE - Br3dsarE D
KETF R - WEEE SRR TR - PGS0: 50K & CA g - Sk HIE

LINDZR ¢ PGTO:30BRHY I APUALSRAE ~ EnSdasfE DU BT R RR - Al

Y PGO0:40RE 5 ARIE L A4S IR - PHE S BNy - FEIEREPVARREAYEME
B o RIPERD T REEEINPG60:40(P<0.05) 0 R T RREEEN
AT A4 7(P<0.05) -

[0041] ==
A KR {9 58 & | BrdsmE (Mpa) | B &R(%)
(Mpa)
PVA 1.3£0.2 % 0.8 £0.1%* 201.1£21.1 %
PG50:50 N.D N.D N.D
PG60:40 0.09 £ 0.01 0.08 201.4 £ 18.5
PG70:30 0.7 0.1 ** 0.7£0.1 ** 26631 6.8
[0042] (Z) ~ B HAGER/BHIB/NT bR SRR FERAR S ) S8 B e i A

[0043] 72 2GR BT SRERK BEML(BCNPS) LA 10 mLAHET7K e > 3 H.
LA180 rpmZ BRI &) - LU —PVAMT SRR BRI  IRPVANT R K
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R IIABHB R - LUEG—RE

B RERE AR SO CIRURNIEA L/ N » B
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BANEE R EEEM S EMUERES SR TR
o0~ PA18O rpmAVEERZRFFE I 1 5% > FRPRE S A REABERIOA

BRI R &R
NTTHYEGE,
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JEF—PVANTER R FERL MR E SR} - LAl EHIPVANT R K B L /AR
HEMR - EPEYPVARIABEEBILLY K70:30 - RIS ITRGOR R EELE
F50.5 ~ 113 wt% 5 PVA ~ BARBELER K FE L HIRE VAR INEE B DU By P i
S RR= > NINHBHTE SR 2R - R T A PGBAA -

(00441 JECEE e (] {68 FH B TT SR ZRoK BEURL R 9 7T PR K R SRR I oK e
Hfla(technology by the pulse gas flow)#ff - HoABBRERE £517.7% -

[0045] ==

|

e R HHE PR RERL | BEEK
PGB0.5 1395 mg 595 mg 10 mg 10 mL
PGBI 1390 mg 590 mg 20 mg 10 mL
PGB3 1370 mg 570 mg 60 mg 10 mL
(00461 (1) ~ FfiER
[0047) 2R E(A) - BPGBRERYREMEA ISR - W LAPGT0:30/8E /F

F¥IRaE - BT T oL B B A &S

EREFE(P<0.05) > 20 T#

T HEE R E A A 2 BB R RRE (P<0.05) 5 2B B(ABIEERERFTABEM TR

1B 24/ NI - [EERRERB HB30% » PGBO.SHEMY [ iR B S s H A 4H A -

PGB3RE AV [ fiF
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[0049] FE2RE_EB) - HEEE IR - il T+ REEHE
AH i) 52 PR = 2 R FEE (P<0.05) 5 B BRI AR 0.5/ INHss S 228 21 e R ~ - iR B
PGBO.SBE Y= 3/ Ns HY R B FE BRI WY S R EMaH - FLRT R RN Ry 7T B 2R oK Bk
A SAENVEUKIEEE - HEBE 2GR HRBEE & 1% - IR R HBATK
YR A Y R e A G 2% - T {8 R i DR FEE 8 - BRI EEPGBO. SRR R B = A PG 70:30
B ER > HEeTRACKEER S B - N REERBEZIEI0 - e
ShfSHY SR b AR RAERL - H/KEBREGERE S s - BECCHEE NS &8 =
FIR] > MKy T AEF 2B /KB N ZE N SUEREAM R T E
& [F] R F (AR A A%< IAIFEPGB1HR DA e PGB3REHY i B & & (Y PGBO.SH >
P AAR A (B PGBO.SFA -

(00501 (3) ~ H&ptEE

[0051] 22 RN > B IEERAIGEE - £4HRIR] > PGBIFEE A K
PUALFREAIEN SR - W RSN ITT sRRARBERL R IR S PVARYES & 14 - i T
HEPTHIIERIE S - (B E TR AR IR NI 281 1 %0 - PGBREAYHEMEE K1
T - FTRERIT R ARCRFERLA I = A = T E A - B EHEMEE - RIUMIE
50 TF ) OB S ATA 4 R1(P<0.05) -
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i N HL i 5R T | BrsRE (Mpa) | BRI RER(%)
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PG70:30 0.7%0.1 0.7%0.1 266.3 £6.8
PGB0.5 0.5%0.1 0.410.0 239.6122.6
PGBI 1.120.1% 1.120.1% 290.2919.2
PGB3 0.420.0 0.410.1 199.9%18.5

[0053] (=) B 2GR ARE T 2R &R

[0054] (1) ~ ZER ZIGEE/AARE /e iE T2 18 &Mk B

[0055) "Z/EERKE 2 48R/ AR (PO BEEII R EE Al X 2 cam'iVH
B8 I E 5 RE10 mL - EBE H 57 EE£50.05-0.1+0.2%(W/V) Y 4HE T2 (Genipin)
KB > ARG ~ 6/ ~ 12/ DU 240 2 1% > FEETEPGRER BBHYIE
BRI TEFE » FTLiSAy ) RS 79 By Soaking-PG-GPREL » [ & 51 o {6 F AU PG
E5PG70: 308 -

[0056] Q) ~ RETER ZIGEE/AARE Ak e T 218 S hhi

[0057] ‘REERRT ZIGEE A MA8 mLEREF7KH > LL180 rpmATHEER
B9 A - DUES—PVASIR - BPVATERE ATCRKAHE » (EHRE 477280

C s IAPVAEIRII A BN K » DUES—PVA/FRBUE &AM  BPVAFRBE S

o

B8O CIRUE IIEAL/NEF > FEREPVA/RBIR &8 R BE N E R H i E a i M
157788 » DLEBRERTHIRE - RPVA/BHREE &R 208 § ~ PA180 rpmi# R
FrEBEH 0 > HIIA2 mL&ETREK - DUERPVARRB G E T RIESTE
K Fr{sE AV SRR+ ZRIBIRRE 73 B 5%0.05 ~ 0.1 ~ 0.2 B(W/V) 5 RePV A/BHIZ 4k iE
TRIRGEREIS0 rpmB T+ 1788 - BEIABESKIOSTHEEERE > &
AL CKFEO0TT#81% - B ATRME T B RR28E - LUBIGPVA/BHB AR E TR E S

EI11H > 420 HEHRFED)
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K} - BIRCHIEEY) R TE R Mixed-PG-GPRR - ARE (7] - PGHEHYPV AR R EE B EELY

Ry70:30 - HELEIFAEYIHYPVA

BB GE T RN E RS AR -

[0058] =7
[l LI AHE e LHEETIK
Mixed-PG-0.05GP | 1399 mg 600 mg I mg 10 mL
Mixed-PG-0.1GP 1399 mg 599 mg 2 mg 10 mL
Mixed-PG-0.2GP 1398 mg 598 mg 4 mg 10 mL

(00591 (3) ~ R
[0060] %5 =IE(A) Rl MEEER - BfEaC ©+) SRR

AV £ (Soaking) &40 B FIPG70:304H(P<0.05) » 1Z50 " # ) FoRIFEEBEE(NE

it 4H 51 (P<0.05)

Et

Soaking-PG-GP H& HY [ #% 2 & 88 2 = 1 Mixed-PG-GP fi&

Soaking-PG-GPHA » 7 U SkbiE T /AR HY 12/ NSRBI 24/ NESE » 32000 720, 1%(W/ V)

fE TR IARAYEH A (Soaking-PG-0.1GP) » HF AR B Z KR b B B SR @R HY

PG70:30/% - AR 08 5 H AL FE &k A8 1 U5 e HY 40 1l (Soaking-PG-0.05GP £

Soaking-PG-0.2GP) -

[0061]) JE&/ABLFHIGP-PGHE

R g BE T IE

BRI

HekiE TR a2 - EalEA

PR IEE Mixed-PG-GP B By [ 8 R 1 28 & (K R PG70:30/% - T

Mixed-PG-0.2GPHE Y iR Y 38 Z (K Mixed-PG-0.0.05GPRE L) & Mixed-PG-0.1GP

e HAlge RN e TR HHB s 7455
k2
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[0063] E=[EB)  BEEHESHIER £ '+ TR EEEZER
72072 (Soaking) &40 AIFIPGT70:3040.(P<0.05) » fE5C [ ** ) ol B BEE =R AT
F4HA (P<0.05) - BERC " # ) FoRRY R B HoAth 4H A (P<0.05) © DURIHIER
{fiHISoaking-PG-GPRE - 7 FEHN S 1A PGT0:300E - RIRERY R R = R Y4k 1E
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[0067) &<

e KL 58 | BrseE(Mpa) | BRRRRR(%)
(Mpa)
PG70:30 0.7%0.1 0.7%0.1 26631 6.8
Mixed-PG-0.05GP | 1.7X0.1* 1.520 * 276.8%12.8
Mixed-PG-0.1GP | 1.130.2%* 1.1320.1%* 286.6%50.8
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HRAET B 2R © BUSAVEYITE /PGBL-0.05GP - B{EMAAYMRIEHBIE 25
Rt -

[0074)] =T
g LTONGEE | HE &K | &ET&R | $48ETE
TR
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(P<0.05) » BE5T " ** | FRRFEMREEREZ([RFAPGT0:304H FIPGB14H(P<0.05) » FE5C. " #
TR R P B (R AT A 4051 (P<0.05) + PG70:30BE HAIR S 1224/ NIRF Y [ iR R 4
40% - TR 0T B E oK R AL B9 PGB FR [ il R &Y B3 35% > IR &R TE T & 1Y

Mixed-PG-0.05GPHE LA e PGB1-0.05GPHAR I AR A ZEE TEZI&Y10% » FiZiEik

%15 H - 320 HEPFERAE)

110144563 FEESE A0101 1102066212-0



1792730

168/ NI » IR AP SRR FERL HYPGB 1R [ i< B (R Y PGT0:30/% - SURINEENE
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FEE300% - 0 BAERZH0.5/ NF Z g st 2 R E - - ForAT AR eI R B A
RAFHIIRZKER 5 EIRHE RS TUB (AW R RESE R - BRI A2 A
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H &SR EME R - RN IIERE T R B EM M B 2 S ORI T R = A
FERIBVRZ R © /WP IERD T ) oRtEaa 8 3 S A PGT70:304H(P<0.05) » £
A0 R ) ORISR A 5 FYPG70: 3041 FIPGB14H(P<0.05) -

[0081] =\

e KL 58 | BrseE(Mpa) | BRRRRR(%)
(Mpa)
PG70:30 0.7%0.1 0.7%0.1 26631 6.8
PGBI 1.1+0.1%* 1.1+0.1%* 290.319.2
Mixed-PG-0.05GP | 1.7+0.1%* 1.520.0%* 276.8%12.8
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PGB1-0.05GP 1.720.4%* 1.630.4 266.316.8

(0082] (4) - LEpEA RIS

[0083) gl (s FH A\ JHREHa I Side RE 4Rt - WI- 384 iR IR AT B AE W)
A - WI-38 4l Rl % (% 8 B 5= B B 1 fR 7 0 ATCC (American Type Cell
Collection) » HEATCCHm5z FsCCL-75 » HIEIT/ARR A0 © SefeEA 2 /a0 = B
FHY0.3%%8 T FREERE RO AR T - JRRE R25°C ~ IR R0 88 5 (R K
TEOEHER - BB = REM I E R AR B T o R WI-384HREREAS X
10" cells/mLIY 7 fE BRI E A M VR & i > IR B E R 3T
C ~ BR4E5% — S bhknVAIRT BE R R e —EFEIER - KisaE R I -
MbRAmRERT B A - W DA RE 4% EA ROE SRR - B ER T IIA S HRE
R EE P 04 (3- (4,5-cimethylthiazol-2-y1)-2,5-diphenyl-tetrazolium bromide, MTT)$%
BA - BRI 3TC MRS E R E 1-3/ N 5 BEREAMTTHIMRRE &
B DA R SRR EA RO R R D - BIRBEBEEEEIAR - NEEE T
A0A = B umfR(DMSO) - [EARREIRE B AR PR EHIRAE TR HE S 7 88 - FFHUS
B Y A A o HIE E YR 570 nmHYI LA (GEO.D.ST0) - METE
RIS

[0084] 4l Ffd 77 J& K (%)=(0.D.570 # 1 @ -0.D.570ms0) AO.D.570 s 8 a - 2
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FEEYIRYRCE B EIN S AR B SR AV RGHT b (SRR S -
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100% - PVARIZ 4 2/ Eny 1840 > B Ese ) RrdilifeEREE S
FATCP4H(P<0.05) » fF50 [ ** ) FoRAREE R EE S 1 TCPAHAIPV A4H (P<0.05) -
e T # ) RONMREEEREEE S HATCPAR ~ PVAZHRIPGT0:304H(P<0.05) 5 JAETE
24/ NI FIA8/ NI 22 1% o 4R T 23X I HYPG-GP R AR VAT 17 SR B B 2 15 HA TCP
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A MV SRS REE R © X IRINGE T2 AR ITEM - 15
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A ER T DS EL150% « S EIRA - SR ASHABSRINAE T Z096
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[0088) HH_EB#lir Ehrs A=A - AEFEHEA DU ER -

[0089] 1. AS$0H > ki T R 3CHH B 2 FG B /B BT iR 2ok B R & b
B RIIEIYT R ZOR BRI AE A SR TE A ST ek P B DU PP - $2
=18 E MR 58 M -

[0090] 2. A S0H > ki T 2 3 HH B 2 Fh e /BH BT iR 2ok B R A b
R R &RE TR R LR PR B AR A RS T R A PORATEE
fERE ) DU RIS - BIME SRS MR E AN -

[0091] 3. AS0H > 4k i T R W B 2 FG B /B BT iR 2ok B R A 4
Bl B SR ER30 T E N SLAE ZE FIR R A - H A /KERREE#96% - ik
REHZ EEMRER RIFIVEYES PR EN - NILERERRE2
HCRHA SR 5 LIFERENTTE ) - DUE BBk e A -

[0092) &% ERall - ARZE0H 7 ke T R QB SRR /BHRB/ T iR SR oK RERLAE
G R BB 70 > HUREREFE R LA FTEEE 2 EHE G o B FTTE 2 B
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