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B E AN NENTARLE-RC_B-RILR/AL TR ERY (PEG-PLCGA) H 25 4 Kk  MAL KA 7 , F AT R E - 0. ik
KR A - R R K R ST H L FE-PEG-PLGA R 24 Kk . VA3 R AR M A4547, AL 5 sk Ay b JT % L E A
PEG-PLGA JR R JE A B & i id 3 B X3 Fo iE 2R IbRAL AL 7 s M2 b 2L 5 B4 2h K b A LB A& K e Zeta wix B2
B OHRERBEME, SR RELEF AWILE SMRAB ] 1:15,07 % 2 EF % %% 10 mg/ml, PEG-PLGA i %% % 15 mg/ml.
P AFeh KA A R IR, T3 8424 (78.54+2.21) nm, Zeta A= A (—23.07+£1.39) mV,HEH 5 EAH(1.67+0.12) %, &L3T %
#(45.3241.29) % ; AR EA CTHRAINMA NERF QIR R T, 2RI HIF LA BIFEAE R A48 8 e IT %
. #-PEG-PLGA %k % .
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Preparation and Quality Evaluation of Scutellarin-PEG-PLGA Drug-loaded Nanoparticles
ZU Hong-bi, LI Xiao-hua(Dept. of Pharmacy, People’s Hospital of Chongqing Changshou District, Chongqing
401220, China)

ABSTRACT OBJECTIVE: To prepare the scutellarin-PEG-PLGA drug-laded nanoparticles, optimize the formulation with ratio
of colostrum and external aqueous phase, mass concentration of scutellarin and PEG-PLGA as factors and conduct quality evalua-
tion. METHODS: A double emulsion-solvent evaporation method was adopted to prepare the scutellarin-PEG-PLGA nanoparticles.
With the evaluation index of encapsulation efficiency, single factor and orthogonal test were used to determine the apparent shape,
particle size, Zeta potential, drug loading amount, encapsulation efficiency and stability of prepared nanoparticles by optimized for-
mulation with ratio of colostrum and external aqueous phase, mass concentration of scutellarin and PEG-PLGA as factors. RE-
SULTS: The ratio of colostrum and external aqueous phase was 1 : 15 and the mass concentrations of scutellarin and PEG-PLGA
were respectively 10 mg/ml and 15 mg/ml in optimized formulation; the prepared nanoparticles were round or oval with the average
particle size of (78.54 £2.21) nm, Zeta potential of (—23.07 +1.39) mV, drug loading amount of (1.67 +0.12) %, and encapsula-
tion efficiency of (45.32 £ 1.29) %. There was no obvious changes in the particle size and encapsulation efficiency within 3 months
at 4 C preservation. CONCLUSIONS: The scutellarin-PEG-PLGA nanoparticles with better physical and chemical properties and

stability are successfully prepared.

KEYWORDS Scutellarin; PEG-PLGA; Nanoparticle; Encapsulation efficiency; Particle size

}T2% 7, % (Scutellarin) B 5,6, 47 - = 52 KL 8 i - 7- 75 2 A s
TR, J k] 2546 K (Breviscapus) 1Y 1 543 %l 4y, M RHAEY)
LT 2540°F (Erigeron breviscapus) FIIRHY) . W98 s, kT3
RAERRAR MV RN ARSI BE T B3R 4 S sl ki &
I/ L /DN SCRT A0 1) a2 4 S5y TR A ARG I I IR 7
(G S =19 11707 N S 2 A 0 5 B ST B2 (1 AN i o DS
S I AR O DB AERRY, g TSRS
FOKTEHEARME T2 A 25 e ™, ol Ll A
ZE TG R T EE-RILRRIE LRI R Y (PEG-PLGA)
Sy EE R B R AW, L BT 0 A W R R A AN A R 2
P, JLT TR st A R T S 2 Y AR Tt AE R T
KRN EBEME AR T, ARG THRL
F-PEG-PLGA ZR 2440 KAr , LIBHME KT 55 £ R IR INFFAE , 3
ISy

1 ##
1.1 s

Agilent 1100 78 &5 20 A 3% AY (SE [E Agilent A 7] ) ; Tec-

* BRI, BESTT W IR ZS S 2 E A AL EE . 023-
40400955, E-mail:515777190@qq.com
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nai G2 %% i il 7 2 i R T MO RBHE A BR A v ) 5 Zetasizer
Nano ZS FIGN KA BE N Zeta B AV 43 HT AL (FE[E Malvern {752
7)) s RE-5250 B jigh4 28 AL (_ FVg WA 4B ANER ) ) s GL-21M
AU A R DAL O R A SE R B AR I E A BRAF])
MS300 HUE IR B S EREAE (R AR PR F]) s BS 210s
T JAF- (1[5 Sartorius A H] ) o
1.2 #ZRm5iH

ST 22 2, 2N IR (S 120914, 4l i . 99.58% ) 22, 2
RN (HE45: 120915, 46 99.20 % ) 3490 [ EL W e 2 A
PR F] s PEG-PLGA ( VT & Ak 2570 BRA | ) 5 A& VO Atk 188
(P188, WAL R EIEAL TAT FRAFD) 5 B BLEE 80 FI 5 1L AL g
20 (Kl TA FRAFD s NI (ASEmT TR RHME2E A BR
Al ) s BRSO TR . A TP BE A B RN T R AL B AR A PR
], L 2 o gk al, K o s ss [ aik .
2 HES5ER
2.1 MEZEMEENE
211 OFELM MiEH: : Welchrom™C s (250 mmx4.6 mm, 5
pm) ; R ANAH : ZH-0.2 % BEFR HE (20: 80, V/V) , Jitik : 1 ml/min;
R % £ 335 nm; A1 : 30 °C; #EFERE 20 ple ZEATERMAT,
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KT 2 2, 2 1 R ] Sk 9.7 min, FLAGEIA TR 2 2 110
M

2.1.2 BRIl RS RRIUT 25 ZE 0 IR 15.06 mg,
FH B A - 8 o R J3 43 K 7,53 .15.06,30.12.,60.24
90.36.,120.48 pg/ml (1) R G BRI, #4692, 1.17 00 F g 4%
PEHAEIE  IC TR o DAWEETRIAR () AR b | JoT i VA
(o) M A A , EAT [0 43 B, 45 105 D5 FE oA y=19 764.52¢+
583.74(r=0.999 7), Z5HIRB, kI 55 & R A o 5 v B 1R 46
IR 7.53~120.48 pg/ml.

2.1.3 [l BUTT R VR R 15.06,30.12,90.36 pg/ml
BT 38 25 0 IR SR VA T, F2 2. 117 IR i 4 - HERR I A2 L T
SRV TR, A T R TR v 3, A SEIU S S
eI MR . 250 A% b R B T ) B LR IR
Y1 TE] e 3 4y 5 Ky (99.05 + 4.84)% | (99.58 + 3.70) % .
(100.31+2.27)% ,RSDE)/NF12% (n=5).,

214 FAEMERE  BUTEVREE K 15.06.30.12.90.36 pg/ml
BT 2% O RN ISR, TEIRCE A h )5 RN e . 45
WEE 5 0 h R2E4 318 1.79% . 1.27% . 1.08% (n=5) , 1
TN A SRR IR A PR A hRsE .

2.2 1% ZZE-PEG-PLGA HZAMK KR & &

KR FL-TERZE R 44T 35 £ % -PEG-PLGA., B &
BB RT3 ORI TR BOE B IR AT 35 4 KRR
IA—ERFRR A HUAH B KB A AR 2L, SR e ks 2L
A B — B ARF LA FK S Wb B 20 min /21 E 2L
SEEEARL BRESTMAIEN, T4 C &80 R10
cm ., 16 000 r/min {5 I 75 38 2.0 40 min & , B2 I, 438007
X K -PEG-PLGA #2594 KA,

2.3 IEEREI

K H Zetasizer Nano ZS T4 K7 i I Zeta B A7 43 BT A0
JE T 3% £ 2 -PEG-PLGA ZRZG R PLI KR FLRL AR 43 AT F
B (PDI), R RO 57 B 4T 35 £ 3 -PEG-PLGA #2540
KA, DA R B 3L, LA R 198 oo 5 i o8 24 0 om0 A A
F(ER) M 57, A B RIS A R ER=(1 —m w/m 5 ) %
100% .

24 BAEZRRKBHELT

2.4.1  ARREIA YNGR R0 LURAS  PDL 3R
Febr, 43 VAT | 2.8 T A — S B e AT B, 442227 30
BRI R A B N T = N RV E PR LB S A A T
SR, 3 R HLAH BT 48 KR A R AR AR IR R (734 +1.2) |
(79.6 + 1.7) . (85.3 + 3.1) nm, PDI{K X 9 0.102.0.137.0.294,
£ AR YN (33.68 £ 1.11)%  (29.12 + 1.36) % . (21.44 +
1.75) % ,n=3, X 3% BHR FH PN T il 45 1) G AR LA 58 /N
T PDUE, HAudhr A w5 N ERAE A AL

2.4.2 KA E P AS ] EL BT 9 AOR R DUk AR |
PDI ALE N FE R, LN AKAH S5 B A5 5050k 1:5.1:10.
1:15, 32,27 B Jy il 48 AL, 25 AN N K AH S5 78 LA
F IR AR B S0 . S5 S5, K ARS8 HLAR 3 b o £ i
K R AR IR R (711 +1.3) (73.5+1.6) . (75.2+1.9)
nm, PDI & ¥ 4 0.104,0.102., 0.199, 4 1 2 & ¥k 7 (33.59 +
1.21)% (3022 +1.19) % . (25.36 + 1.69) % ,n=3. XFEHWIN
AR FIAT AR Y EL R 12 5 s i G KoRDRE AR 45 /N , 0 dh 3
Fo EERILHIA 1210 B BTl 20 A PDIRK A T LG5y 1: 5 1,
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{HERG 25 18 PR KA ARG LAY Lk 125,
2.4.3  ARIFEFRIFGORBL I LIRAE PDL A ERR N
FEAR, LIIR V0 U B2 1L TR 80 AN B 111 BL g 20 K FL AL, %
“2.27 TGN 5 vk A A KR, 2 BN TR L AR R 4 KR I R
Wi, 255N, 3 P L AR i AR A R AR AR Y Ry (76.4 +
1.6).(72.6 £ 1.5) . (78.9 + 1.8) nm, PDI £ ¥k  0.103.0.105.,
0.176, {3 I Z AR IR Hy (34.63 + 1.25)% . (35.82 + 1.33)% .
(27.25+1.57) % ,n=3. X KPR 11FLER 80 K ZLAL 5 o)
il A Kb B BN R AR N B R R R,
R4 80 M FLAL A
2.4.4  RINALER 80 AN AR BT G AR LIRIAR |
PDI 35 e br , LR 11 LR 80 (4 FH 7345 43 il 2 0.2%
0.5% 1% ¥ “2.27 W J7 vk il & aokohn, 25 28 R 11 41K 80 AN
[ AR BB AR R . S5 3 o, 3 RPARER A B 3R 1
ZL TG 80 JUr it 94 KL (R L AR MK (74.5 £1.6) L (73.8 + 1.5) |
(75.3+1.9) nm, PDIK K4 0.107.0.105.,0.110, 135 54K % Hy
(32.35 + 1.28)% . (36.27 + 1.25)% . (35.96 + 1.38)% , n=3,
I 5% I 28 LI L 80 AR TR 2B A 0.5 9% Hsf I il 49 K i 4 3 3 4
17, H 3 AR 2R 111 AL R 80 X 4 KL [ AL 42 Al PDI{E 52
Mg AN, DR 38 LB 80 FR R0 iE M 0.5% o
2.4.5  WIFL S AN KA AE LB gkR B ROk AR
PDI A E R M5 R, LRSS AN EE 043 30 09 1:5.1:10 1
15,3442, 2" TN ikl s Aok, 250 3L 5 AN KARAS [ He A7)
TR TN o 5T AR, WIFL- S5 AP KR 3 B b 31T ol 40 oK
BRI R AR R My (76.3 £2.1) . (79.4 £ 2.5) . (69.5+2.2) nm,
PDI & ¥y 0.101, 0.126, 0.103, fu & Z 4K ¥k 2 (21.36 +
2.25)% (33.57 +£2.67)% .(49.33 +2.31)% ,n=3, XFEH¥
FLEAMKAR B FB A 1 15 BRI A0 KR ) 5 g v AR 4%
/N, R BRI FL S A KARAY LA 10 15,
246 AR EWEEI R EXYORR A Dok AR
PDI. B R R hn, LKT 3 4 R R & 44 5,10, 20
mg/ml, #2227 WU R J5 il A AR, 25 4 [ o e v B LT =
CEXTYRARLI N . S5 R, 3 R Rk AT 55 2 K il
YKL R AR AR I R (81.2 £2.3) L (76.6 £1.8) . (79.2 +2.1)
nm, PDI & Y% 47 0.093,0.095 . 0.120, 43 5 3 4 ¥k Hy (31.59 +
1.05)% (4733 + 1.17) % . (34.86 + 2.01) % ,n=3, XFEHIT
R TR U 9 10 mg/ml BT ) 24 KR ELAT A v B A 3
B BNRIARE
2.4.7 AT A E PEG-PLGA X 44 KR Dhkigs .
PDI. fu$} %= M35 4% , LA PEG-PLGA it 2 4t Ji 43 1 5. 15,25
mg/ml, $% “2.27 WU T J5 1 il 28 94 KR, 25 25 OK [R] B & ik
PEG-PLGA X4 KA B340 . 25 0 o, 3 Fh i it ik BE PEG-
PLGA JIr il 40 K br i R AR MK U R (81.7 +£2.9) (775 £2.2) |
(79.4+2.7) nm, PDIKYK 4 0.131.0.117.0.119, fu B RAK K N
(40.22 + 1.37)% . (45.76 + 1.25)% . (42.33 + 1.28) % , n=3,
XK PEG-PLGA Jo ¥ i 4y 15 mg/ml B i il 40 Kok by A2 4
AN AL SR PEG-PLGA Tk i 4 15 mg/ml.,
2.5 EXRIMRIEL T

BRSO J 35 M 48 K R 7L 5 A KA B B (A KT 55
L EFERIE (B) PEG-PLGA JEEWRE (C) AN R, LIALER
RAEAR , W ISR IR AR AL o IR KR 1, IEACiR
USRE R 2, )y 2 AT R 3,
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*1 EE5KFE

Tab 1 Factors and levels

KF L
A B, mg/ml C,mg/ml
1 1:12 8 8
2 1:15 10 15
3 1:18 15 20

F2 EXRKER

Tab 2 Result of orthogonal test results and range

5 A B, mg/ml C,mg/ml FIEE, %
1 112 8 8 40.74
2 112 10 15 4421
3 1:12 15 20 4356
4 1:15 8 15 4537
5 1:15 10 20 4629
6 1:15 15 8 45.63
7 1:18 8 20 4426
8 1:18 10 8 4579
9 1:18 15 15 4533
K 4284 4346 44.05
£ 4576 4543 4497
f 45.13 4484 4470
R 292 197 0.92
R3 HFEDWER
Tab 3 Results of variance analysis
FEFR HEETAM ARE Bk F P
il 21.704 6 3.617 7250 0.126
i 17 882.821 1 17882821 35838913  0.000
A 14215 2 7.107 14244 0.066
B 6.156 2 3.078 6.168  0.140
C 1334 2 0.667 1337 0428
s 0.998 2 0.499
it 17 905.524 9
BIER T 22702 8

i Fon(2,2)=99.00
Note: Fo0(2,2)=99.00

2 AR 345 n] S, B2 ma R 1 [ Z AR A>
B>C, HAH & &2 X FL W 2 22 B L8t i 8 L (P>
0.05) . HRHEAIRZE R, AL T~ AB.C., RIFIFL 54K
AHE LR 1215, %] 3% £ Z ik W 4 10 mg/ml, PEG-PLGA
JTi e o 15 mg/ml,
2.6 KTEZ ZE-PEG-PLGA 254041 B R EEM
2.6.1 FWIEE RSB BB GKRITES, 458 8
7R, %] 2% -PEG-PLGA #2594 A > IR s i B | ks
1 70~80 nm. kT2 % -PEG-PLGA #2544 K7 1355 5 i 45
P LI 1
262 FifE5 Zeta Wi BUE SR BN, L) 2% 4 K -PEG-
PLGA #2540 K ki i - 8045 hy (78.54 + 2.21) nm, Zeta HL {37
H9(—23.07 £ 1.39) mV, I35 % -PEG-PLGA 44 KA1 Ak 15
A E LA 2,
2.6.3 fUEERMBZENE RS BN, T3 K -PEG-
PLGA #5245 9 K kL (1 48 25 2 0y (1.67 + 0.12) % , i B N
(45.32+£1.29)%.
2.6.4 FUEMEEE IR LK -PEG-PLGA FA KR 43245
TR, T4 CEMUT R 3 IERAFE 1234 T BTEL
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- 4
Bl (T2 ZE-PEG-PLGA HZUKAKE ST ERE
Fig 1 Transmission electron microscopy figure of scutellar-

in-PEG-PLGA nanoparticles

10 100 1000
HifE, nm
B2 (7% ZE-PEG-PLGA Akt AIHZ 5 HE
Fig 2 Particle size distributions of scutellarin-PEG-PLGA

nanoparticles

HRE S s HoR AR A R SR 4 C AR T IR R E
PEo SER IR ZEAS [ e R0 A B i, O A2 A 3 T
ARk, KT 2 2 -PEG-PLGA B2 9K K 1E 4 CHMET,
3N INREORFF R o
3 itie

H AT, I PR FH B KT 3548 2 50080 3222k 1 39 k5
T JE R AR AR, BLAh, A 2 R R R DL &
SR ed i1 il e 1 W T R o e s 21 A Y S = W ]
KA 2SO B R A A 0 LR Y A R AR I AL
BT SRAE R G IT S g — R,

PEG-PLGA & LA 2R £ iR F1 R L R 2845 T i, A% 00 ok
43 A PLGA , AL G K MR 22 R AB AN | T 98 2R I 25 7K
LR SO 5 s U e R o (e SO S 7 s el M 3 Y
AL 2 A R B AR, A R R O K
JT3 0 25 AT 5% 2. % -PEG-PLGA 825 40 ki A F1) T Hok
EL AN A W 2SR AR N e R 55, 4 % 25 ) R, FL AT LAt
2 A N A A5 B R AR, B IR A, AR R A 2
Y, 080 B B IR S 2 AR R e M R TR
2B R AE 71 . H R, PEG-PLGA 2N A b —Fh KTy 4
YT REFRAEARL, T2 0 2R B 5 T

AT 55 4] 2% 2 2 -PEG-PLGA #8025 4 K RL i 1T 25
B R E MR A R T ST 35 2 RN PR BRI L) I
SN HGE o i R R . TR SRR — 2 AR Y AMREAE
THFST, KT 35 2 0B AL A ARG R (R B i 22
Sk
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W OE B tsdEERRY WR SN T L. F ik RAARNE QTR £2HFXE A E LSBT
B A AR, R B RIS AT R UL AR P 69 B R T pH B AEIR R B R ) AN R A BT R ST AT IR IE . 2R BEE AT T
L AR E1.0% pH 7.0 AR JE 55 C MM R 3.0h, ZLET S4FHF54498%(RSD=2.51%,n=3), $ #4554
73.54% (RSD=1.36% ,n=3), % kA8 + HIZ SRR I LY E4E AR TAT,
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Optimization of Extraction Technology of Polysaccharides from Cipangopaludina chinesis by Enzyme Method
LIU Xiao-yan', LI Chao-pin°, ZHU Tao'(1.School of Medicine, Anhui University of Science & Technology, An-
hui Huainan 232001, China;2.Wannan Medical College, Anhui Wuhu 241002, China)

ABSTRACT OBIJECTIVE: To optimize the extraction technology of polysaccharides from Cipangopaludina chinesis by enzyme
method. METHODS: The papain enzymolysis extraction was performed. On the basis of single factors tests, taking the yield of
polysaccharides as the index, four factors including enzyme concentration, pH, enzymolysis temperature and enzymolysis time in
the extraction process were optimized by the orthogonal test, and verification was carried out. RESULTS: The optimal technology
by enzyme method was as follows as enzyme concentration of 1.0% , pH of 7.0, enzymolysis temperature of 55 °C and enzymoly-
sis time of 3.0 h. Under this technology, the average yield of polysaccharides was 4.98% (RSD=2.51% , n=3) and the content of
polysaccharides was 73.54% (RSD=1.36% , n=3). CONCLUSIONS: The optimal extraction technology of polysaccharides from
C. chinesis was simple, reasonable and feasible.

KEYWORDS Cipangopaludina chinesis; Polysaccharide; Papain; Extraction technology; Orthogonal test
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