FED 20244E3 8 $55% $ 6  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 6 +1935 -

£ RIS EDEDUE pH (ERHIE S =ER O AREE A 2B R ZNAK AL

GHR, IR, KIST L AN, BT kOB, B &, HA0EY, of F L
L JVEERRERS 2%, OV BT 530021

2. JUVRERERYE IMRER, JVE BT 530007

3. VR ERARF AR, JOVE BT 530001

4. JTHAEYEES TR A S M E AR E, TP M7 530021

# E: BrY RHEAB-RNTHE (central composite design-response surface methodology, CCD-RSM) 4t pH {H 1K 4t
T A ST 1 IR SS A 3E 9Kk (dehydrocavidine-chitosan/pectin-nanoparticles, DC-CS/PT-NPs) il % 1.2, F3Xf K47 Fi &
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bR, RARREZEFHLZEHN CCD-RSM 4k DC-CS/PT-NPs #ill# 1.2, @it &4 F 24 (transmission electron microscope,
TEM). 5 H T E## (scanning electron microscope, SEM). f# HLIH-214Fit (Fourier transform infrared spectroscopy, FT-
IR). Z/RFAHIEIE (differential scanning calorimetry, DSC) 1 X $H£8f7541%: (X-ray diffraction, XRD) X} DC-CS/PT-NPs
HHTRIE, AT RIMREERE T . S8R SR N B EIRE N 1.5 mg/mL, RRFERAERN 1.5 mg/mL, TPP
JREE N 2.0 mg/mL, FEHE pH {4 5.0. DC-CS/PT-NPs AL %N (61.64+1.77) %, HAEN (8.05+0.18) %, Kiff
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NPs B R UF RSN IR A
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Abstract: Objective To optimize the formulation of pH-dependent dehydrocavidine-chitosan/pectin-nanoparticles (DC-CS/PT-NPs)
by central composite design-response surface methodology (CCD-RSM), and to conduct its quality characterization and evaluate its
release behavior in vitro. Methods DC-CS/PT-NPs was prepared by ionotropic gelation method. Particle size, PDI, { potential,
encapsulation rate and drug loading were used as evaluation indexes, and the preparation process of DC-CS/PT-NPs was optimized by

single factor investigation and CCD-RSM. DC-CS/PT-NPs were characterized by transmission electron microscopy (TEM), scanning
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electron microscopy (SEM), Fourier infrared spectroscopy (FT-IR), differential scanning calorimetry (DSC) and X-ray diffraction
(XRD), and their release properties were evaluated in vitro. Results The optimal prescription is chitosan concentration of 1.5 mg/mL,
pectin concentration of 1.5 mg/mL, TPP concentration of 2.0 mg/mL, and chitosan pH of 5.0. The encapsulation rate of DC-CS/PT-
NPs was (61.64 + 1.77)%, the drug loading was (8.05 £ 0.18)%, the particle size was (418.65 + 4.92) nm, and the { potential was
(—14.14 + 0.22) mV. DC-CS/PT-NPs are uniformly spherical or quasi-spherical; The crystalline form of the drug was changed after the
preparation of nanoparticles. The results of drug release in vitro showed that only 24.35% of DC-CS/PT-NPs were released in artificial
gastric fluid for 2 h, and the cumulative release rate was less than 40% in artificial intestinal fluid for 4 h and more than 85% in artificial
colonic fluid for 10 h. Conclusion The model established by CCD-RSM can be used to optimize the formulation of DC-CS/PT-NPs,
which has good characteristic of colonic drug release in vitro.

Key words: dehydrocavidine; central composite design-response surface methodology; colon targeting; chitosan; pectin; pH

dependent; nanoparticle; in vitro release; ionotropic gelation method
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Fig. 1 HPLC of dehydrocavidine reference substance (A)
and DC-CS/PT-NPs sample (B)
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224 FaEMEEE 4 DC-CS/PT-NPs HHiRis#ike
%10+ 50, 100 pg/mL, 737 T4 5 0. 24 4. 64
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H7 8 min J5, HL 04 mL, ZUEKFER3S5 M, B
TR AT A, A B e R . £ 4 HER 2L
(polydispersity index, PDI) & { H47.
2.4 BFEZEEE DC-CS/PT-NPs b5 R#HIZFTE
241 SEEBERERERFESR SCRREERER
FE 9 1.0 1.50 2.0 2.5, 3.0mg/mL, [HE 2K

JREMRE N 1.5 mg/mL, 5TRME pH E N 4.5, #%
BN 2.0mg, HFEEEDN 30 min, % “2.17 TR
4Hfil £ DC-CS/PT-NPs, LAfiff. PDI. ¢ Hifi. &
BRI N AR . BE A 70 SN B IR Y
I, RiAe A R IIE RGES, AL AR 534 el
B, WA B E TR BRI R, 215
SRMEGE G AEGPOR BRI, ORI [T 1 fgy I
HEFRELR T, BIERADIE T 53 B TV R A3 B KRR 5
L7 M FRIRIE N 2.0 mg/mL I, BEF. &2
BRL, SRIE 1.

xK1 EEBEHEREREX DC-CS/PT-NPs SZNiErHIEER (X+5s,n=3)
Table 1 Investigation of chitosan concentration on impact indicators of DC-CS/PT-NPs ( X £ S, n = 3)

Fe R HE/(mg-mL™T) $if2/nm PDI ¢ Bz /mV T F /% HYE%
1.0 454.85+19.15 0.425+0.001 —27.75+0.42 61.46+0.59 8.1410.08
1.5 442.28+13.42 0.403£0.007 —27.30%1.00 59.88+£0.78 7.09£0.09
2.0 477.18+6.13 0.3700.002 —26.33+£1.23 67.34£9.23 7.21+0.99
2.5 407.87+16.03 0.3700.002 —22.55+0.98 58.42+0.21 5.71+0.02
3.0 529.20+8.50 0.367+0.084 -16.47£0.33 61.60£0.02 5.5410.00
242 REFEKRERFESR SCERIREERE S 2R NE 2.

4 1.05 1.5, 2.05 2.5, 3.0mg/mL, [&E

2.4.3 STRPEAW pH HAIH% 5

ERAR 58 RV T

HIREAN 1.5 mg/mL, FERMERR pHE N 4.5, #
24 2.0mg, HFEREAY 30 min, % “2.17 WUF
J7 k%6 DC-CS/PT-NPs, PLFif%. PDI. { HEAZ.
L Z NG BN E R ARbR, B R S Y
I, DC-CS/PT-NPs IR ARZHT 8 K, 24 R ik
FEN 2.0mg/mL, iz, BEFR, HARBONHEME,

pH 12359 3.5 4.0, 45, 5.0, 5.5, [HECE
JREWE N 15 mgmL, RRFEEKREN 15
mg/mL, ZEN2.0mg, FHFEREN 30 min, 1%
“2.17 Wi R J7i%4] % DC-CS/PT-NPs, LLif%. PDI.
C AL, AL ZFERL BN E R ahs, SR WK 3.
FERMEN pKa N 6.5, 24 pH {HAT 5.0~6.0 i, 72

%2 RIFEEREST DC-CS/PT-NPs HIIIEFRAEE (Xts,n=3)
Table 2 TInvestigation of pectin concentration on impact indicators of DC-CS/PT-NPs (X xS, n=3)

Fe/(mg-mL™) 4% /nm PDI ¢ HAL/mV AR/ % B/ %
1.0 346.131+2.97 0.311£0.054 —16.9540.88 57.5242.32 7.06£0.28
1.5 399.60+1.40 0.42540.015 —22.38+0.95 58.96=1.51 6.75£0.17
2.0 426.25+21.65 0.303£0.086 —23.45+1.98 59.05+2.56 6.32+0.28
2.5 502.451+16.75 0.276£0.051 —24.901+0.90 56.431+1.33 5.68+0.13
3.0 787.18:4.38 0.38340.198 —25.481+0.55 57.57%0.07 5.47+0.01

3 FEEEHE pH X DC-CS/PT-NPs ENIEIRHIER (X+s,n=3)
Table 3 Investigation of chitosan pH values on impact indicators of DC-CS/PT-NPs (X £ s, n =3)

LM pH A i f%/mm PDI ¢ L AL/mV L3 5% WA/ Y%
35 478.67+15.27 0.287+0.081 -13.67+2.03 56.35+1.15 6.04+0.12
4.0 546.83+15.33 0.368+0.066 —20.67+0.83 57.03+0.62 6.1140.07
4.5 569.40+2.90 0.479+0.047 -22.25+0.68 60.56+0.78 6.47+0.08
5.0 420.35434.55 0.308+0.067 —22.8341.50 60.66+2.49 6.50+0.27
55 656.87+27.73 0.116+0.039 —24.0340.30 58.53+0.81 6.27+0.09
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244 WHERFE SUEHRAES N 2.0. 3.0,
4.0, 5.0 mg, [HETREFTERLEN 1.5 mg/mL,
B EWRE AN 1.5 mg/mL, 786 pH (A 4.5,
LA 30 min, % “2.17 3R J7 i 4 DC-CS/
PT-NPs, LLKife. PDI. ¢ HLAL. EERAIZZ &N
HEabr, MERZRIIM, AR,
MEEIZEIE R, ERNEK 4. SREY, Gf
RIFAIE G B LG I E N, 1% v] B8N 2 TR R
RIRREIRE — 5, PSS RGN 2 A i 2

FEANA, WA IAR, BEERZAERN,
(EEaESesi NN

245 PIFERTEEELE SRR )53 5 20,
30+ 40 50 min, [A5E 72 5EHE BT EIKEA 1.5 mg/mL,
B FERE N 1.5 mg/mL, SeEMEER pH EHH
4.5, $ZEN 2.0mg, % “2.17 Wi F ikl DC-
CS/PT-NPs, LLkif%. PDI. ¢ Hifr. fdsf RAR142Y
BAFEIRIR, SRIE 5. BN RR R
MAEE K, BEAE TR (B) R0, HoREAR S ek /N I
B, EEE T 40 min BPRIARE /DN, FTRELE 40
min I BN FRS; . BEAE S 3G 00, 9Kk
3 2R BRAK,  WT BRI M AE 7 BB R T 5 2
R U0 S BV

*4 BBEEWREESN DC-CS/PT-NPs ENIEIRMERE (X s, n=3)
Table 4 Investigation of dehydrocavidine dosage on impact indicators of DC-CS/PT-NPs (X = S, n =3)

B2 /mg A2 /mm PDI ¢ MLz /mV 3 26/% WG E/%
2.0 446.73+9.53 0.35840.125 —25.4740.03 67.35+1.50 2.9840.06
3.0 460.17+13.60 0.23040.114 —22.1340.17 64.01+1.54 4.2340.09
4.0 464.52+1.75 0.280+0.082 ~16.46+4.01 59.9740.00 5.2540.01
5.0 491.23+4.70 0.402+0.014 -8.8341.39 58.19+1.80 6.2940.10

£ 5 HHEATEX DC-CS/PT-NPs S IIEFRAIER (X+s,n=3)
Table 5 Investigation of stirring time on impact indicators of DC-CS/PT-NPs (X £ S, n = 3)

P H1 6T (7] /min HifE/mm PDI ¢ HAL/mV £ 3 5/% R/ %
20 475.86+44.69 0.287£0.017 -19.06+0.58 64.5710.75 7.61£0.08
30 384.30+11.29 0.258 £0.062 -20.48+0.78 66.73+2.52 7.87£0.30
40 344.84+31.31 0.291£0.026 -20.454+0.37 66.011+1.07 7.82£0.13
50 359.54+8.62 0.335£0.063 -21.924+0.57 61.11+£0.44 6.79£0.09

2.5 CCD-RSM fiikat 75

251 fRATTRE BEE, RGE. KRR
fii/e NPs [MEZRIR, MOESE 4 85T CCD-
RSM 5258 . fRIGHTHASR R R B R R, R &
WRE (X)) BRI (X)) 5T 5RME pH H (X3)
%} DC-CS/PT-NPs ¥if% (Y1), HAL (Yo). ffZ
(Y3) MR (Yo MsmEK, & MNHERKE
WK 6. Kkite. ¢ AL, BERMBARIT 1N
OD 1, 1A CCD-RSM [0 N G H5 o

252 MM KT ES M RHA Design-Expert V
11.1.0.1 B4 LAZEE 48 OD fHXT Xiv Xo. X3 #EAT
PG, CREH ISR INE B Kt #1720
2 Wi FER G, 18 OD L& 7 F2 8 OD=0.51—
0.057 X;—0.0153 X,—0.127 X3—0.114 X1.X,+0.136
X1.X3+0.146 X2X3+0.066 X12—0.022 X22—0.095 X32,

R?=0.9522, P<<0.0001. #I&HFE R2 KT 09, %
IR R SRR L LT 4 P<<0.000 1, HA B
PEZER, KT P>0.05, ZRIESIT RN, T
TR &5 v S g, T RSERR S L. OD fE 7 %
SRR IR 7, H X X5y XX XX, XoXG.
X X9 HERESNEEES: UL OD N T
Bt 22 H.5% 28 (KW M T 2D A 3D R B LA 2.
253 HARALTTMERAE ARG R, B
A JE AT R R R IR N 1.5 mg/mL, R
JR B A 1.5 mg/mL, TPP B &K B 4 2.0 mg/mL,
FEINE pH E A 5.0, M A 2 h(61.64 £1.77)%,
AR (8.05£0.18) %, KifeN (418.65+4.92)
nm, AN (-14.14£0.22) mV, 4355 FME
BONEET . AR 8.
AERT 22 = (PRI A — S AR/ TEiAE
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Table 6 Design and results of response surface experimental
Xi/ Xof W Yo Y Y xXi/ Xof o Yo Y Y
5 OD |75 oD
(mg'mL™") (mg-mL™") nm mV % % (mg'mL™") (mg-mL™") nm mV % %

1 15(-1) 15(-1) 4.0(-1)454.6 -17.761.227.80 0.79| 11  2.0(0) 1.0(-1.68) 45(0) 5443 —9.8 59.60 7.32 0.55
2 25(+1)  1.5(-1) 4.0(-1)327.9 -12.5 63.00 6.41 0.57| 12 2.0(0) 3.0(+1.68) 4.5(0)  603.9 —13.4 60.21 5.72 0.42
3 15(-1) 25(+1) 4.0(-1)364.9 -182 60.31 6.26 0.70] 13 2.0(0) 2.0(0)  3.5(-1.68) 345.5 —13.9 68.01 7.02 0.56
4 25(+1)  2.5(+1) 4.0(-1)378.5 -14.5 68.00 5.45 0.08] 14 2.0(0) 2.0(0)  5.5(+1.68) 583.7 —5.9 63.80 6.84 0.00
5 1.5(-1)  1.5(-1) 5.0(+1)786.5-11.9 6522 8.31 0.00] 15 2.0(0) 2.0(0)  45(0)  533.4-13.560.99 6.53 0.56
6 25(+t1)  1.5(-1) 5.0(+1)678.3 -10.4 61.20 635 0.38) 16 2.0(0) 2.0(0)  45(0)  631.2-15.8 62.42 6.69 0.52
7 15(-1)  25(+1) 5.0(+1)551.1 -12.5 61.55 6.81 0.55| 17 2.0(0) 2.0(0)  4.5(0)  646.8 —15.4 64.01 6.86 0.47
8 25(+1)  25(+1) 5.0(+1)477.9 -12.2 63.835.90 0.42) 18  2.0(0) 2.0(0)  45(0)  635.1-15.3 61.39 6.58 0.52
9 1.0(-1.68) 2.0(0) 45(0) 522.6-16.8 58.627.770.79] 19 2.0(0) 2.0(0)  45(0)  648.1 —15.7 63.10 6.59 0.48
10 3.0 (+1.68) 2.0(0) 4.5(0) 348.9 —15.6 57.65 5.18 0.68
=T HESMER (ODE)
Table 7 Results of variance analysis (OD value)
KIE PR HEE 177 FiH PiH KU SFM HEE 177 FE PH
AL 0.910 9  0.100 19.930 <€0.000 1 | X;2 0.060 1 0.060 11.790 0.007 5
X 0.044 1 0.044 8700  0.0162 | X2? 6.790X 1073 1 6.790X1073  1.340 0.276 4
X 3.187X107 1 3.187X1073  0.630  0.447 6 | X2 0.120 1 0.120 24.250 0.000 8
X5 0.220 1 0.220 43430  0.0001 | %2  0.046 9  5.056Xx107°
XiX2 0.100 1 0.100 20470  0.001 4 | 2&3IH  0.040 5 8.061X107°% 6.200 0.0507
XXz 0.150 1 0.150 29370  0.0004 | ZiflZE 5.200X1073 4 1.300X 1073
XoX; 0.170 1 0.170 33.840  0.0003 | M EE  0.950 18
8
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Fig. 2 Response surface 2D plot and 3D plot of interaction between factors (OD value)
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*8 mMAFWIIE (X+s,n=3)
Table 8 Validation of optimal prescription (X = S, n =3)

24 (EESEIA B/ % % /mm ¢ AL /mV oD A
SEIHE 61.64+1.77 8.05+0.18 418.65+4.92 -14.141+0.22 0.75+0.06
e 62.14 7.74 442.69 ~16.49 0.79
AR/ % 1.76 4.08 5.43 14.54 4.68

2.6 DC-CS/PT-NPs HIREIEMN

2.6.1 FIARAD ¢ HALIDIIGE A R — PR
EhAE by o 0E FLT /N BEBSE AR . SRR AT
WY IR I —Fh 208, A BRI .
SRR 57 A S FART 1R 5 SRE AN S BB [R] A 7 PR
Ve SBUE A2 E 1 NPs. B DC-CS/PT-NPs % T
AR, FH 10 mL 1% BRIV, JHE 7 Ik 20 Bk i b Lge
8 min, IHEN 630 W, TRiEESGINEHKRAZE N
(422.20+7.87) nm, {HAA (-15.91£0.62) mV,
a5 LK 3. 5. DC-CS/PT-NPs. CS/PT-NPs
4N P K2 DC-CS/PT-NPs. CS/PT-NPs [{)#% %3
KIWLE 4, Z0KRLR T 5 BN E A TR R AR .
2.6.2 TEMMISEMEAMEE HUE G H DC-CS/
PT-NPs FH K& 24 H ke, B V11 22 05 I 1Y) 4 [
b, W 2% R Y, BT, TEM N AEHTE
BIEHIE . B DC-CS/PT-NPs T4 T B4
ZAF T4 5 BT SEM FLEE. &5 FR I, Hi%15
Ff) DC-CS/PT-NPs FRKEKF, HARTE 415 nm A
i, RIS,

2,63 FT-IR 70#fr  HUE B DC-CS/PT-NPs.CS/

i
I
[
n
[
/
1I 1I0 l(I)O 10I00 10 bOO
Fif%/mm
A
’)\
’I
|
| \\
—l(I)O —éO (I) 5I0
¢ A /mV

3 DC-CS/PT-NPs HYRI{2F0 § BBAL
Fig. 3 Particle size and { potential of DC-CS/PT-NPs

! oty }
!

4 AEEW (a)s DC-CS/PT-NPs (b). CS/PT-NPs (c)

HISNILE
Fig. 4 Appearance of dehydrocavidine (a), DC-CS/PT-NPs
(b), CS/PT-NPs (c)
'TEM w0 ‘
¢ ;

5 DC-CS/PT-NPs £ TEM #1 SEM
Fig.5 TEM and SEM images of DC-CS/PT-NPs

PT-NPs %81« A BUER S CS/PT-NPs % Tk 4%
FRAYIEES S 100.0 mg (RIS A #F
B%, 10 MPa NIERGE T, BT 4MEESCN A,
ZER A 6. 85 R TIoR, HTER. A FERS DC-
CS/PT-NPs [(HIREY). HIEMS CS/PT-NPs
FIYIFRIR A PILE 1 550 e 4RF C-N HgE X 4FHE I
Wi, T CS/PT-NPs. DC-CS/PT-NPs 7E 1550 cm™!
WA IR I 2700~3 100 cm™ & HIEE, 7 FH 3 A7
WH LIRS, 1 650~1 750 e & BRI KR
FEMR U . X B DC-CS/PT-NPs il £ % 1) -

2.6.4 ZEniHiEFA (differential scanning calorimetry,
DSC) Z#r  BUA .. DC-CS/PT-NPs. CS/PT-
NPs 8 A IEE CS/PT-NPs Tk 422
RAY), HEAT DSC e B T HIRE i R s,

B
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6 HEEEMW (a). HEER+DC-CS/PT-NPs (b).
CS/PT-NPs (¢). B EIZEWH +CS/PT-NPs (d)» DC-CS/PT-
NPs (e) BY FT-IR
Fig. 6 FT-IR of dehydrocavidine (a), dehydrocavidine +
DC-CS/PT-NPs (b), CS/PT-NPs (c), dehydrocavidine +
CS/PT-NPs (d), DC-CS/PT-NPs (e)

7f DSC WIFEm = d, PLERERNS Ltk A7 k. il
WM RECNAES, BHfEEE 30~300 C, hn#k
#Z 10 C/min, FRIE 7. FEER. 5 EE
A CS/PT-NPs ¥#IB-EWILE 265 CH BRI
I, DC-CS/PT-NPs #1 CS/PT-NPs M f, XK
T HOET R AL TE NPs L,

DC-CS/PT-NPs
CS/PT-NPs

MR+ CS/PT-NPs

(3 ‘ 1(30 ' 260 ‘ 360
T/°C
& 7 DC-CS/PT-NPs i DSC &
Fig. 7 DSC of DC-CS/PT-NPs

2.6.5 X HEATH (X-ray diffraction, XRD) 74t
B #53E . DC-CS/PT-NPs. CS/PT-NPs ¥4 T-¥5
HEOERS CS/PT-NPs VT8 IR S W4T
XRD 5, Wl %A Cuxa 5&4F (0.154 056 nm),
AT 5°~45°, FREHEE 5°/min, 45K ILE 8.
SRR, A ORI R IR 0 H A TS
CS/PT-NPs ¥JHR &4 K+, /£ DC-CS/PT-NPs.
CS/PT-NPs 4l i 2% , iX K B DC-CS/PT-NPs il
B
2.6.6 RIMBEZAIRFENT RGBT RIEEH DC-
CS/PT-NPs HI/AAMETH. ¥ 1 mL DC-CS/PT-NPs il
NiEHrAE S, 1E 20 mL pH 2.0 ZhIRVEW T BIFIRE
2 h, B IE BRES: A5, HIENTREIRE 20 mL

|
U \J M \‘ﬁ...]:{;&__‘
) VLR +CS/PT-NPs
L
MWWL

10 20 30 40
20/(°)
8 DC-CS/PT-NPs Y XRD
Fig. 8 XRD of DC-CS/PT-NPs

pH 6.8 B2t 22 v (PBS) ki 4h, DL/
JEPIRAS s IBATASHE— DB VFAE 20 mL A 718 1 O
SD K& Wit JE H3-43) F7/E[M) pH 7.4 PBS H
% 8h. T (37.04+0.5) CIEIRIEZ IR, 7
0.25. 0.50. 1.00. 2.00. 4.00. 5.00. 6.00. 8.00.
10.00. 12.00. 14.00. 16 00 h HY 1 mL B0, FHb
TG B IR R R RO S 0, BN BT 0.22
um JEME, #4T HPLC {)”JIE, LA 9.

100 7

BBV Y%

o 4 8 12 16
t/h
9 HFEWA DC-CS/PT-NPs {R5MEH L%
Fig. 9 Release profiles in vitro of dehydrocavidine and DC-
CS/PT-NPs

WA R RO A2 B 254 R 1) DC-CS/PT-NPs [

K20 TEM &, 255 0K 10. SKEe4s K, DC-
CS/PT-NPs 7E N T B+ 2 h AR 24.35%, TEA
T 4 h Bil<40%, 78N T4 fiohpem >
85%. MK 10 FIE th, KRBURLAE pH 2.0 A1 pH 6.8
A NRONERE, RN, HAPKRECH 7
B, MAES A EMEDN pH 7.4 %4 RO
&, R EARR, HYUKR O e iR, 74
WaEhAr, T pH RN R GE RN T, 72X
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pH 2.0 BRI (B pH 6.8 PBS (/M) pH 7.4 PBS (%)
1 10 100 1000 10 000 1 10 1000 10 000 1 10 100 1000 10 000

FifE/mm

o L e

10 FEHEHIEIBREHET DC-CS/PT-NPs gy 12 [E %1 TEM

Fig. 10 Particle size images and TEM images of DC-CS/PT-NPs under different simulated biological fluids

PRI (R 5] 00055, 580 NPs #R, KiE
T HEIR R

X A4 BEIR, DC-CS/PT-NPs A it A—FR A
WISt SE I 2h 293, nT ORI 25 Ak i TE I P A
[F B 9D 3 Ak e

2.6.7 PRSPRETBURALAG SIS ARE (2 )

2020 ERRUST, KRS O DL Bl ) A A AT
G, WELERIEK 9. E R (R sz 7]
RPN R BB I RSN 77 5 R 200,
M 9 AT, A FEIERF] DC-CS/PT-NPs [f1# e
T3 B P — R A RN Riger-Peppas Be iR BB il o
2 & e NPs, oo 7 HBE AL, DC-CS/PT-

*9 EHEWM DC-CS/PT-NPs IR HEAN & 5T
Table 9 Drug release model fitting equations of dehydrocavidine and DC-CS/PT-NPs

Y

WETIHE

DC-CS/PT-NPs

FYITRE O=ht

—Z% IR O=a(1—e™)
Higuchi J5f& 0=kt
Riger-Peppas /712 Q=at*

0=2.52793 ¢, R*=0.217 86

0=93.002 55 (1 —e 3635461, R2=(.989 86
0=5.055 86 1"2+68.231 74, R*=0.217 86
0=79.640 71 L9807, R2=0.963 55

0=5.07500¢ R>=0.95853

0=105.100 35 (1—e0105741), R2=0.944 43
0=10.150 00 #2+13.502 26, R>*=0.958 53
0=17.054 12 £3% 18, R2=0.976 06

NPs 7 5 MUNGA B4 AF T REIRGENS, R LT
2GR RE R, BIAL A K BRI, 3 T
S R RE e 1R
3 g
NIR49S B R AL
EY, A TEIERN R EEM R . IR
B, AR AU A4 S A E A
Li SRR 50045 5 SO RRLE P4 1 4 i AR 0B 7E K R
PP iv M RREE 2 2 FOIRES R 10 2iah, Hodhn s

R i 2 E R B (154.861+94.51) min,
CIRAEDIFI I EE Sy (13.24£10.86) %, U4 8%E
Bl R s 25 e AP AE R I e A8, I RAE R A
JEAK. FIR, RTERPHESE T KR ig 44 TA H %R
BE, OB AR E AR, R R, SR
T S A W R B SRR AR, RAE
B AR IR B A — AR R 1. SR
FEOERUKIETEZE,  COIRAEYH AR IR H1) T T
R o gRRAL T S IR B K P i i —
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Fio BEFUIRIE, B2 RGRET pH BUERE
FEBI 125 1E BIE S5 Tl 58 AR e SRR i
EHMR TR SRR A IS E A (BSA),
BSA fES5 7B AL 1) BRI IL F 30%~50%, &
A 52 SRM /TR T DA FH A 285 i 52 6 R 24 TR A Ak 16241,

DRl L ASHIF 306 FH o SRR B 245, 5 b
R 9 O IR 2 B AR B, R B -2
1] 2% — o) 25 M Rk A PR B A R A 97 (1 5 R
iR B A 4Kk DC-CS/PT-NPs. AHIF 7% i Ty il £
DC-CS/PT-NPs, Fxf HifATR1E. M TEM 4558 7]
DUE H, 9RRLRIRE: Rt (422.204+7.87)
nm, BN, BFFEHRGE, KifE <500 nm (15500 AT
DU IS 7 b Rz A B N AR RSl DC-CS/ PT-
NPs HIR M AN (—14.14+0.22) mV. Z9K5H
LA 75 2 AR TR Bl BLE I A B 55 A 2 HEL A (1 48
JOREEAR ELAE FH B T € HEALI20), DC-CS/PT-NPs £
HEN (61.64+1.77) %, % [EIE A HIERAE KA
LRI RURE, a4, Wil 806
BRBIK.

FIF B 18 pH A 1R AR K S b e 1
5, RAGCRFERMERIX 2 Fifikl, K 259H] % %
pH KA R A Y. pH N T 3.0~6.0 I, R
FH-COOH KA LT, K-COO™, Af
5 5E RME I -NH R A 8 A2 B, TR -COO™ +
NH:-K A, J8 5 i /R R R Fe AR 2 A7),
SRIN 5Z R ) B A SR, HIEA B N E
B VERYEE AR, ORI A EOERRTE B i S
AR 8 SHEBERIN TS, Mt
Vb A R B A, RTINS ER) pH {E A 238 SRR R ik
A KRR, GORRIA BRI Z . AR
o, AFEE) pH EMSEEL T AN B imiE, Hle
DC-CS/PT-NPs & BB 1RO £ N T H T
2 h AR 24.35%, B pH ETHE, A HIERT
BRI, fEN T+ 4 h BFRRSE <
40%, ik N T4 10h 5 R E >85%.
454 DC-CS/PT-NPs fEAN[H pH {H A+ FRAAFTE
754k, WLAEH] DC-CS/PT-NPs {f-474 BEIENIAS
B B AGIERIR, &R RER .

ZE LR, ARFICRFHEA BRI AR
TR} 52 SEWE AN R 7 8 B m, Tl a1
KERIE, Kii2B ) DC-CS/PT-NPs. i id &4k
BIRE S, 28] DC-CS/PT-NPs n] {54254 25
B WIS, R4 IR 5. DC-CS/PT-NPs 5 #i#

T S B R ) 4 R R 4 P A R R
HIATE BRI SO0 TS BIPT A 41 80ER
J& S Ak ST 5T DC-CS/PT-NPs & A HATLT 41k 24
R 258, AR IR 254 S0Emi 2L O iR AR
JHF S TR0 R 2 B 2 FH 8 R A0 A o

RBAR AR ERNRAEF B R
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