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W E B A& EAR- ki R-RILBR-A A TR (PLGA) R A ik, il 2 L& F 09 Mg o ik, 5 F R AR 4
Ik RG-S RN AR SRR B A B - R 423 B-PLGA B A Rk . KA S A0RA Gk R Mk v R AL Rk R a9 4
FH A B R AR, 6354 Agilent TC-Cus, A F A8 4 K- T (40:60, V/V) , ik # 1.0 mL/min, #9) % ¥ # 228 nm, H IR
28 C,#HF 4 10 pL. RAAS BMAL A28 &R BER 69 T &, SRR OB A AUN ST R 69 F2 42 5 KR 3 20k AR &3 ik
AR (37 °C) T RAE &I AR R RR B R 1 5 77 A2 T 37 °CF 89 R R ik &4 4, 91 55 Foml (37 “CO)MA#EAT b
B, R CEBIE kIR RN T E R & B 3 A 2.0~400.0 pg/mL (394 0.999 6) ; £ B4 #1 4 1.902 6.1.890 2 pg/mL,
Mol K551 5 0.985 5.1.264 5 ng/mL; 45 % 5 A& M & MK 369 RSD ¥ /s T 2% ; i & 4 %1 % 99.00% ~102.91% (RSD=
1.12% ,n=9) .98.39% ~102.96 % (RSD=1.94% ,n=9) . FrF M3k W SEE, L @A F L% L EA, FHEEH (139
1.16)pum; K A58 R A4ndk R E G F 5 A A 1.12% .0.85% , L3 F 45 R % 73.11% .58.65% ; £ 37 CTF ,41 d M R BB 43 A
(71.83+3.96) % . (81.44 +6.02) % ; % A5 B & 4 dF R TRM Bz ik &5 205 MM AR S AR A 4R £ 69 RSD<10% , A4 B - 55
83.53.73.95, 45k IR HE A BE- % 354 B-PLGA #2542 BAOR , 18 A 50T, L B A BIFO SAFER ; TR E & 5 52
MR Wy LA SR M BT BT HE A R T R ARAE AR AR MR AT
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Study on Preparation of Paclitaxel-sorafenib-PLGA-loaded Embolic Microspheres and in vitro Drug
Release Characteristics

CHEN Xin', LI Xiang®, LUO Xiaojian"*, LIU Wei"* (1. School of Pharmacy, Jiangxi University of TCM,
Nanchang 330006, China; 2. State Key Laboratory of Innovative Drugs and High Efficiency, Energy Saving
and Consumption Reducing Pharmaceutical Equipment, Jiangxi University of TCM, Nanchang 330038, China)

ABSTRACT OBJECTIVE: To prepare Paclitaxel-sorafenib-PLGA-loaded embolic microspheres, and to establish a method for
the content determination and investigate their in vitro drug release characteristics. METHODS: Paclitaxel-sorafenib-PLGA-loaded
embolic microspheres were prepared by emulsification-solvent evaporation method. HPLC method was used to determine the
contents of paclitaxel and sorafenib in Paclitaxel-sorafenib-PLGA-loaded embolic microspheres; drug-loading amount and
encapsulation efficiency were calculated. The determination was performed on Agilent TC-C;s column with mobile phase consisted
of water-acetonitrile (40 : 60, V/V) at the flow rate of 1.0 mL/min. The detection wavelength was set at 228 nm, and column
temperature was 28 °C. The sample size was 10 pL. The morphology of the microspheres was observed by optical microscopy and

scanning electron microscopy. The particle size and granularity distribution of microspheres were measured by laser granularity
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analyzer. The release rates of paclitaxel and sorafenib were determined by HPLC under physiological temperature (37 °C ). The
reaction rate constants were predicted by Arrhenius equation at 37 °C., and compared with the measured value (37 °C). RESULTS:
The linear range of paclitaxel and sorafenib were 2.0-400.0 pg/mL (both #=0.999 6). The quantitative limits were 1.902 6 and
1.890 2 pg/mL, and detection limits were 0.985 5 and 1.264 5 ng/mL, respectively. RSDs of precision, stability and reproducibility
tests were all lower than 2%. The recoveries were 99.00%-102.91% (RSD=1.12%, n=9) and 98.39%-102.96% (RSD=1.94% ,
n=9). The surface of the microspheres were spherical, smooth and no protuberance and no adhesions. The average particle size
was (139 £ 1.16) pum. Drug-loading amounts of paclitaxel and sorafenib were 1.12% and 0.85% , respectively. The encapsulation
efficiency were 73.11% and 58.65% , respectively. Accumulative release rates were (71.83 +3.96)% and (81.44 £ 6.02) % within
41 d at 37 °C. RSDs for relative standard deviation of prediction reaction rate constant to measured value were less than 10% for
paclitaxel and sorafenib. The similarity factors were 83.53 and 73.95. CONCLUSIONS: Paclitaxel-sorafenib-PLGA-loaded embolic

microspheres are successfully prepared. The microspheres have good morphology and sustained release. The predicted release curve

is well correlated with the measured release curve. Established determination method is simple and stable.
KEYWORDS Paclitaxel; Sorafenib; PLGA; Drug-loaded embolic microspheres; Drug release in vitro
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fi#% , JE I PLGA (10 000 Da )i, il 5 H be 5 mL %7,
(T 200 W, #5128 : 40 kHz, T [6]) AbFE 5 min {8 H;
SEAVE R ANE AR . O IR LR 1788 A /KA
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LT T 4 22 BT BE LR JE R REL 4% 20.00 mg,
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o, IR VR A A A A

2.2.4  FAMXTHEVTE  BC2.1.27 00 F 28 FUiokos &, 3
“2.2.37 T T Jy il e B X BRIV

2.25 FRGUEMYERE BRI A R R
VAR R B ) B VR A5G i, #2.2. 1 T A 451
HEFENSE ,ic g, PRI 1, B L RTAL R
TEARMFT A M I REIA B LR 38, i B > 1.5, i
M B L S AZ BE RN R R JE T AIK T 3 000, £4 B
B 435114 6.91 ,11.04 min, B XS BRSO & TE T4 o

200 !

9 70

i A l\z
£ g 30
50 10
0 0

t,min t,min
ARA X R AR

90
70
50
30

10
0

mAU

0 2 4 6 8 10 12
—
T LRSS 2. R R S
Note: 1. paclitaxel; 2. sorafenib
Bl SMRBEEILE
Fig1 HPLC chromatograms
226 LMPEXREE HIKEERC22.2"0 FREA
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FZWE B AR e R o £k B 4 1918 i 358 2.0~400.0
pg/mL
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Kol R R E R BR A h 1.902 6,1.890 2 pg/mL,
KM BR43- 514 0.985 5.1.264 5 pg/mL.
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48 hEf4%“2.2. 1750 T s S AR FEINE IO SR IE TR . 25
BB R RIE R RSD 458 1.14% . 1.21%
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F1 EWERKLER(n=9)
Tab 1 Results of recovery tests(n=29)

FElR AR, mg WiE mg R, % THEIKE, % RSD,%
Ey7H 04020 03980 99.00 1015 112
0403 0 04132 102,53
04070 04106 100,88
0.506 0 05156 101.90
05030 05097 101.33
05030 0.508 6 10111
0.6010 06127 101.95
0.6000 06113 10188
0.6020 06195 10291
ZhER 0.403 0 03973 98.59 10026 1.94
04010 03990 99.50
04050 04170 102.96
05020 05142 10243
05030 04957 98.55
05050 05164 102.26
0.6030 05933 9839
0.6010 05915 9842
0.6050 06124 101.22

x2 HREENELER(n=3,mg/g)
Tab 2 Results of content determination of samples

(n=3,mg/g)
= $UR il
20180622 10.87 8.24
20180623 11.25 8.5
20180624 11.02 8.50
R5a] 11.05 8.43

R3 AEASFEPLGAMEME-RHIEE-PLGAH
HREFEKNBRAENEHE (n=3, %)

Tab 3 Drug-loading amount and encapsulation effi-
ciency of Paclitaxel-sorafenib-PLGA-loaded
embolic microspheres with different molecular
weights(n=3, %)

ik SR SRR RUCFREAR  REERHE
30000 Da 102 6356 082 4688
20000 Da 107 66.62 083 940
10000 Da 112 7.1 085 38.65

¢ 3 1 A1, BE PLGA 70 F 2 /N, A2 R
PrAE e AL R S B 3 e 4, R AT B PLGA
BN BEE HAr TR RN, PLGA 8% BLI 2 F
B BE B 2 3, LS T B LA Gt = 1
Jnt, PLGA B3 T-HE % 55K 25 W Al K P25 M il 28
ZiE AEPRERE] X TR K2, B PLGA (1)
O3 T R 282G B AL BRI, B K A 2 )
M. Zi57%1E, P PLGA 45 10 000 Da.

2.4 EE-FhidEE-PLGA HZ5R /IR RIE
2.4.1 KRR RRIARS AT SRR AL IR
M8 AL - A1 JE -PLGA 32 1 ZEROR k42, i
B A WL 2,

I 2 AT, A2 - Pl JE -PLGA #2544 ZE Bk
Sk A (139 + 1.16) pm, ORISR A3 Al B v, RiAR
sy —
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Fig 2 Particle size distribution of Paclitaxel-sorafenib-

PLGA-loaded embolic microspheres
242 HMIELS  BCEAZEE-RAEE)E-PLGA BiZhie 2
floskig ik, KBS 8 T B T gE . 4521,
SARZBE-R PR JE-PLGA 3R 2514 ZERURIL A B 2 | K 1f
JCHTORG I , S e RAF PRILIE 3. I3 IGE i S AS -
FHAEJE-PLGA B2k ZEH0K , 1 5 0 BAE AT LI
(A B 3 J SR P A Pl S (P R 3 oy
10 kKV) MR OR R TAE A . 4558, oK R DL LR
i, TC 2545 S A Y20 2 W0l ) 25 T AR R
WL 4.

3 ¥MEE-FRRIER-PLGA HARERBKM BRME
&l (x40)
Fig 3 Micrograph of Paclitaxel-sorafenib-PLGA-load-
ed embolic microspheres (x40)

B4 EZE-FHIEE-PLGA HZ5 ERIKMAME
(%2 100)

Fig 4 Scanning electron microscopy of Paclitax-
el-sorafenib-PLGA-loaded
spheres(x2 100)
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T 14N IURE A, AT 303 RS 3 PR, AR IO
o, IR A I8 (10 mmol/L i B2 36 2% vl , pH 7.4 &
1% F11%4HE 80) 150 mL(FF & AG41F) , /33 & FRs
FE IR IR e 58 75 r/min, YA TIRAMERGRT . 4351
F1.2.3.4.6.8,12.15,18.21.26.31.36.41 dRHHH B
JORL, LA 0.8 um FALUE RIS L, 43 B AR 2R, #4¢42.2.37
TR 7 kil B A A R, P 2.3 I S i vk
D E Wk R AR 25000 B i, PR SR i R R e
1) RFVREIUE (O, 0= 2459 RPVRE UL /W) iR Tk vh 2
YR x1009% )™, AR A (¢, d) AR AR bR (259 SRR
BRE(Q, % ) N AL bRZ: IR Hh £, 25 R LI 5. 141 6.
gL BoR , EAZEE-ZE PR JE -PLGA #2514 ZERBRTE
70 CF,4 d NERFZEER O }(93.65 +5.64) % , RHidlEE
10 K (90.17 £ 4.37) % ; 7E60 °C K, 12 d NEERELR O
(9120 +6.28) % , ZHAEJE 19 O 4 (94.03 +£6.38) % 5
1E50 CF, 15 dINEERZIERY O Fy (815 £3.04) % , ik
JEH O H(84.84 +7.89)% ;7637 C K, 41 d NEEREEN
QO H (7183 +396)% , RHrAEJE ) Q M (81.44 +
6.02) % , BN TERL IR E T R b i S R HEE)E
ARSI (R A 42230 8 A B, T AE 37 CTF oA RAFIK)

0.%

0 1'0 2'0 Bb 410
t,d
5 ARERETEZE-FRRIER-PLGA HZAKRER
B e ZAZBZ YR SR Bl o 2
Fig 5 Release curves of paclitaxel from Paclitaxel-
sorafenib-PLGA-loaded embolic microspheres
prepared at different temperatures

B6 REEETFEME-Sh i R-PLGA S5 E M
Srhh dE R MOV R

Fig 6 Release curves of sorafenib from Paclitaxel-

sorafenib-PLGA-loaded embolic microspheres
prepared at different temperatures
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0.99), L4,
F4 EHE-FHIER-PLGA &1 EMEREINER
MR A &R

Tab 4 Model fitting results of in vitro release data of
Paclitaxel-sorafenib-PLGA-loaded embolic mi-

crospheres
W WAt SRS IR r ARG IR r
0C FRNFAR 0=221231+126765 09607 Q=21.509r+10.764 0.968 5
—JE R n(100-0)=—0568+46006 0.996 8 In(100—0)=—0.5041+4.6037 09979
Higuchi i 0=46.807(6—0.046)" 0.9998 0=45.983(t—0207)" 09997
60°C FHNIFIE  Q=T61T+146246 09479 Q=T7731r+19.6599 09188
AR (100-0)=—0203:+46178 09973 In(100—0)=—0252+46173 0998
Higuchi /i 0=28.899(1-0.651)" 09934 0=30801(—0411)" 09857
S0°C Bt 0=5408+8.9070 09792 0=5518++13.1053 09626
—BAEHE n(100—0)=—0.111+46067 09977 In(100—0)=0.131¢+46185  0.9976
Higuehi i 0=22.557(1—1.443)" 09892 0=23.102(—0.628)" 0991
10 BRI 0=1.809+6.856 1 09763 0=2.066t+11.100 6 09642
PR n(100-0)=0033+45970 09979 In(100—0)=0.046:+4.6215  0.996 6
Higuchi /e 0=11.680(1—2.659)" 09955 Q=13.699(1—1674)" 09878

2.6 SRR B £ RTINS K

K BT AE JE 5 B ##1H5 70.,60.50 .37 CHRLEET
EAZBE R PR JE W SOV R B ke, L g kX 17248 5% i
JE (T) 2 il br v R 25, RIS 00 37 °CHRLEE T A2 08 R
P AR JE Y 207 3R B ke, 5 S0 (ko) 32077 FRAE, 485 51
W T 35, RH—RB) 1R 37 CF EAZEE
RAAR TR AN [R) A [R] 5 B4 T A i 3 il 2%, [W]ERER ] DD-
solver 1.0 24775 Hi 5 K00 b RBP4 700 (37 °C) i £k
555 (37 °C) I ZeiEA AR 7 (L) 305, 45 R WLIE 8.

0.2 A EIZRE 3 AN IRE T A0 1gk

A SEFZEE, 3T CHINM Igk
@ BRI, 3 MBI T Y 1gk

o FHARIE, 3T CHIMIY 1gk

1gk

—1.24

—1.44

—1.6 T T T T T
0.002 8 0.002 9 0.003 0 0.003 1 0.003 2 0.003 3
T

E7 AEEETEME TR AER R EZEE YA
e 5 el i 2
Fig 7 Predicted and measured value curves of reac-
tion rate constant of paclitaxel and sorafenib at
different temperatures
x5 37T CRETEME FHIERRMEREHIM
MESEnE
Tab 5 Predicted and measured value curves of reac-
tion rate constant of paclitaxel and sorafenib

at 37 °C
iy ik, Lk RSD, %
EPE 0.032 0.033 313
ZhidER 0.049 0.046 6.12
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Fig 8 Predicted and measured value curves of release
rate of paclitaxel and sorafenib at 37 C
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Investigation of the Mechanism of Osteoporosis Treated by Drynariae rhizoma Based on Network
Pharmacology

LIN Shi', WU Xiaoshuo', CHEN Baihang', CHEN Chao', WU Yuhang', ZHOU Qishi’, HE Caiyong" *(1. First
Clinical Medical College of Guangzhou University of TCM, Guangzhou 510006, China; 2. First Dept. of
Orthopedics, the First Affiliated Hospital of Guangzhou University of TCM, Guangzhou 510405, China)

ABSTRACT OBJECTIVE: To investigate the mechanism of Drynariae rhizoma in the treatment of osteoporosis (OP).
METHODS: The active compounds and targets of D. rhizoma were obtained by using Bioinformatics Analysis Tool for Molecular
Mechanism of Traditional Chinese Medicine (BATMAN-TCM database). The targets of relevant compounds were also obtained by

GeneCards database, and targets of D. rhizoma were obtained by the combination of the two. The disease targets corresponding to
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