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Effects of different Daphnes Giraldii Cortex extracts on the properties of post-
crosslinking gel plaster matrices
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Abstract: Objective Using ethanol percolation fluid extract with different volume fractions of Zushima (Daphnes Giraldii Cortex,
DGC) as the drug model to study its effects on viscoelasticity and drug release of post-crosslinked gel matrix. Methods Combined
with adhesion testing, rheological techniques, in vitro release investigation and correlation analysis, the effects of different DGC
extracts in terms of the paste-forming rate, softening point and pH on the key rheological parameters and paster release properties
during the molding process of post- crosslinking gel matrix were investigated. Results When the ethanol volume fraction was in the
range of 75%—95%, the paste-forming rate and pH of DGC extracts decreased significantly with the increase of ethanol volume fraction,
while the softening point was the opposite. The paste-forming rate mainly influenced the cohesion and shear resistance of the paster
by affecting the matrix complex modulus (G*) and yield stress () value. The softening point and pH value mainly influenced the
structural stability, shear resistance, initial adhesion and peel strength of the paster by affecting the matrix G*, 7, G', G value. The in
vitro release results showed that the cumulative release rate of daphnetin within 10 h increased with the increase of the alcoholic
extraction volume fraction of the extract, but there was no significant association between the release rate and the three physicochemical
properties of the extract. Conclusion The overall difference in the performance of post-crosslinking matrix affected by different
extracts of DGC are not significant, and the matrix formulation could be purposefully adjusted accordingly by testing the rheological
indexes related to the matrix, thus further improving the molding quality of the paster and the general applicability of the post-

crosslinking matrix.

#sEHER: 2023-07-10

E&mE: Wil AELAEDH (22JRSRAS78)

TEEB/N: ARE, &, WPl WFHEPZHIFI TSI, Tel: 18298419389  E-mail: 2207395753@qq.com
HEEEE: Y (1969—), B, HIZ, NHEHPAHIF TSI, Tel: 13893467387 E-mail: wshch006@163.com



FE B 202428 $£55% B 3W  Chinese Traditional and Herbal Drugs 2024 February Vol. 55 No. 3 - 781

Key words: Daphnes Giraldii Cortex; post-crosslinking gel plaster; percolation extraction; adhesion; viscoelasticity; drug release;

correlation; rheology; softening point; daphnetin; yield stress; paste-forming rate; complex modulus; shear resistance; peel strength

FEFRZINGE B FIRIIT RO RE A, B o 2 1 7]
RIPERERT 722, DAL r 24 0 8 22 R (W 7 — B 1%
AT TER R o BRIV B FE AR K T AR GL R 253K
TR N WSO EIEN RN - il RipuR IV b s
P, TS RRAENEL . ATRE R, %R
FERZ R T )2 RN H H AR 2 B
Feid R, HORAAIEE T 2AER. SRR LR
e DL ] (A T 4o i S IR TR IR I 5 i A R
Rl ket b TitE I = P 2 3 L WL
NEKGy s SRRSO AT E N T R R A, T
A RS I B A2 7 I R S IRk B ) e 7R B
T 7 o s R RTINS S 3 B ) 7RV AG S8 1R 4
TEM PSR HAT, MITHRA B AR E
2 MR, (HIRE S A NEE F R TERD, &
B8 e A e LA AR RO o R AT R S 5L
SR TRl J2 N ek Jo P 1 AEL U JRR BB U 8 O, 15
BRI RL B NG B BAT RAF R, AaE ik
AR ZHET

H 5 Ja S I TR AL TRVt S Ul 5 1) R S A
AN NEE7Y: G et VS S 7 VE ] o e R R R
TOEN AR E. N DR A
B L (P P, (L e AE 24 SR AL PE ot
AFEL EHEARRTE O RA IR &,
ARSI T Ja SCHR AL BB o (R 3E VAT 7T 6
TWEE I T 25— BON QEFAR AL, T L BRI h 2
B CRBESGRRE) KA L H B Rk
SETEVEI, BRI, ARSEIGIE I 2503 LR AR - SR
HOHITRR 241, 45 21— 2 B M TS R R 3R L),
RN S R 258, 2548 i AC MR Rt R
J5R AR R B SR 2 I 2 ) B o S B 2 AR Ak
MASALKITE L, JFH o 2 R RE ik, A
GLRIE T 45 SR AT B e i SRR R 0 7 35 o Py 4k
L RZH B i T AN R R 25 BT R 4R AT O {EL Y

5%,
1 UEEMR
1.1 {28

Waters 2695 & SR AH LS4, 56 EIRERH:
A 7); DHC-6TD A43% 4 #iA% . DSC-800 %Y H 3/ X
FERE #1128, 32E LOGAN A#]; LC-XTG-1000 %
S AIERIRATNE GRS, SN & H
FRA R NH-1D BRI AL, e m A kAT U

BEHRAF; MCR302 BB, Bt Az R
WA PRAF] s YRT-3 BUE S, RERE AR A 7
C610M BB e TR 1ML CYZ-C BUHIARIEAX,
Gred 2L AR A IR AT Testo206 Y pH it
HEEE AT
1.2 #8

FYER K90 (PVPK90), #t'5 18528456P0, &
H e R TERAFRRAF: RES 940, #t5
20190502, | MERETFCEZNERAF], KR
400 (PEG400, #t5 20180601). 7 - (b5
201805100, Lz EAEZARAR; T/KLEE,
b5 20220301, RERRARGA) o MR 5
XA 5 S 110900-200405, J7 B2 $ L 98.8% 1,
w2 AR e T T B AELITIRR 2544 - 224 3
W2, AHMN TR K2R BT 1 B
558 R I A B o A SR A ) B 5 & Daphne giraldii
Nitsche AR B 2 2557 o
2 HAEEHR
2.1 HAMRREZEERGIE

FREUAEIT BR 254436 &, F 10 5 AR R 43 5
ZWE (75%~95%, [8#E 5%) BEHEEL, AR 1
mL/min, BHEIERALE 2 [F— % % (1.08~1.11 g/mL)
B3 5 HAAFAEFE (75% 80%- 85%-. 90%-
95%) BB IEIREALITR IR E (D1~D5),
2.2 FEIMMME RS

HERFREAL 5 B 1 PVP K90 Fl-E i 4} 940 2 L)
SEIBHEIRS, FERA Sy WL R PEG
400, g5 5 AAFALITRRRIR B RS, f9EL
PRI R 5y, BOE R A HLREE s, %
[k SR ARE S R SR A IISG, iR
EUNEE (S1~S5, % 1),
2.3 HAARRRREELMERNE
231 HWERIE MR 217 BUF 5 HiRE
FiEs, B350, BOTEREEERENAKIL
B, T 60 C TR EIR R T % 24 h, #
FEEE T, A 30 min JERERE S CE R R, 1
HEZE.
232 ALsE B “2.3.17 WIS TERAIE R,
WERANRD G N> 22 BMEH, S mEIREN
60 ‘C, FHEI#EZ 3.0 C/min, MEAALIFICFEIFLA
VAR AL RS s B AR AL A5



- 782 F8 B 2024528 $55% B3H  Chinese Traditional and Herbal Drugs 2024 February Vol. 55 No. 3

*1 SAMEHAIMKEN ZESRIENERI K

Table 1 Extraction volume fraction by ethanol percolation

of DGC in five groups of plaster
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Table 2 Determination of physicochemical properties of
DGC liquid extract (X + s, n=23)

Ff b HE /% Bt pH 1
DI 26.15+0.89  69.60+1.08 5.45+0.11
D2 2470£220  80.00+2.38 5.21£0.11
D3 2287117 96.40+0.92 4.7840.53
D4 19.14£0.99  110.70+1.76 4.46%0.13
D5 11.13£0.84  126.40+222 4.09£0.51
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Table 3 Results of adhesion test (X £ s, n=3)

HHNE W% 71/s F B 5RFE/(KN-m™)
S1 48.001+1.20 0.691+0.220
S2 47.001+1.24 0.682+1.180
S3 45.001+3.42 0.654+1.150
S4 40.0012.50 0.85540.470
S5 31.00+1.88 0.924+1.010
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Fig.1 Curve of G* of adhesive with strain
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Table 4 Results of comprehensive analysis of rheological test
FEfh G'/Pa G Gl tPa J% LEEIFS
S1 81803 1539.2 8.82 250 40.21 0.809
S2 83397 23712 8.09 276 4348 0.782
S3 94788 28844 821 298 4940 0.817
S4 103277 3397.7 7.70 313 46.80 0.822
S5 126914 3603.0 7.64 347 4745 0.878
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Fig. 2 Frequency sweep curve of the adhesive material
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crosslinking DGC plaster
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Fig. 6 Cumulative release curve of daphnetin in five
groups of DGC plasters (X = s, n=10)
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Table 5 Kinetic equations for in vitro release of daphnetin in five groups of DGC plasters
FE i LI —%ikE Higuchi /7 2
S1 0=3.465 t148.845, r=0.8492 0=74.635 (1—e 08001, »=0.989 1 0=15.216 12+33.936, r=0.9250
S2 0=4.422 t+39.234, r=0.9237 0=76.856 (1—e 05639, r=0.989 7 0=19.451#2+20.748, r=0.963 1
S3 0=5.822 t+39.361, r=0.9504 0=85.359 (1—e 06041, »=0.992 5 0=23.831#2+19.177, r=0.9799
S4 0=5.757 t+40.016, r=0.942 4 0=87.607 (1—e 04611, »=0.991 4 0=24.925 1'2+16.236, r=0.9806
S5 0=3.393 t++63.100, r=0.862 4 0=88.717 (1—e %), r=0.990 5 0=14.961 1'2+48.652, r=0.9206
ARSI, (e BRI E SWAY  « REIURX: BIS G G Rt BEEARX,

KM A B, RICVE SR EmEE. 5%
GG IIAAE L, RE6S FE A A IS T A B 1
e =t sy N IR TR SR
2.9 Pearson tHHXEDHr

K H] SPSS 24 1A, S AHI BRI
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X i AR (R R A — e s, {HAE
75%~95% LIRS IGE I N, MR B R

%< 6 Pearson HHXMSHTER

Table 6 Results of Pearson correlation analysis

b Pearson FH5% &%
HEREgES WA pH & G G’ G T J% ezl

HER 1.000

Ak s -0.948" 1.000

pH 14 0.943" -1.000"" 1.000

G —0.994" 0.962"  —0.959" 1.000

G’ —0.849 0.965"  —0.966™ 0.863 1.000

G 0.802 -0.890" 0.884" —0.782 -0.951" 1.000

T —0.952" 0.991™  —0.990" 0.961" 0.964™  -0.901" 1.000

J% -0.563 0.759 -0.772 0.622 0.843 -0.693 0.774 1.000

heraps -0.744 0.868 —0.869 0.745 0.956" -0.951" 0.900" 0.857 1.000

*P<0.05 ™P<0.01
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