Hans Journal of Chemical Engineering and Technology #4232 5+iR, 2022, 12(6), 365-374 Hans i
Published Online November 2022 in Hans. http://www.hanspub.org/journal/hjcet
https://doi.org/10.12677/hjcet.2022.126047

FLIE - T THE & &2 S- PR I 38 P ER Bk
RHERFTIZRMR
# AR, RIS

LR A B R A A R, WL T
LR b R R R B B, WL BT

Woks Hi: 20224F10 10 FHER: 20224F11H1H: &AAHM: 20224F11 8H

R

Hi: #l&RTH—HRABRBRAEHIR, ZRINS-FURERNEIBRRR. ik BEAL - BH)
FREHEMNER, BEARCERIMBEEAFE. RERRARRE; XA BT EHEEAN IR
BHATRAL; FIRRAESHTOHEERRAR TR EREEIE, WEHWFERII AT KSR H
Ko &R IRAHRIRBIRRAZLIA(65 £ 12.5) pm; BRI RNRLG B 575 2185.35%M22.57%,
PR SMEIY SR i ZRAE B 25 I SRR I T HIA 24 0/0 0 . 4518 WONER AW R S REH 2 RALRRY
EEWERN A RSB ARNMSHE.

XK ia
5-RRMEIERILER, RKIM, WMEK, b - WHHERE

Preparation of 5-Fluorouracil Polylactic
Acid Microspheres by Emulsification-Solvent
Volatilization Method and Its Sustained
Release Process

Jun Xul, Wenbin Qianz*

'School of Pharmacy, School of Medicine, Hubei University of Science and Technology, Xianning Hubei
’School of Basic Medicine, School of Medicine, Hubei University of Science and Technology, Xianning Hubei

Received: Oct. 1%, 2022; accepted: Nov. 1%, 2022; published: Nov. 8", 2022

SERER

SCEG VMR, BOOR. FUL-E R RS o- SR e R LR Ok L SR BB AL D). e TR S HR,
2022, 12(6): 365-374. DOI: 10.12677/hjcet.2022.126047


http://www.hanspub.org/journal/hjcet
https://doi.org/10.12677/hjcet.2022.126047
https://doi.org/10.12677/hjcet.2022.126047
http://www.hanspub.org

PR, BOOR

Abstract

Objective: Preparation of polylactic acid drug-loaded microspheres with uniform size and investi-
gation of its sustained release effect on 5-fluorouracil in vitro. Methods: Microspheres were pre-
pared by emulsification-solvent volatilization method, and the factors to be investigated included
surfactant type, concentration and polylactic acid concentration; the morphology of microspheres
was characterized by electron microscopy; the microspheres were analyzed by particle size
analyzer. The particle size analysis is completed; using quantitative analysis, the sustained re-
lease curve of the drug in the in vitro environment is measured. Results: The particle size of the
obtained polylactic acid microspheres was about (65 * 12.5) pum; and the encapsulation effi-
ciency and drug loading reached 85.35% and 22.57%, respectively. The simulated sustained re-
lease curve in vitro proved that the sustained release time of the drug could be as long as 240
hours. Conclusion: It can provide key technology and parameter support for the production of
medical drugs and sustained release controlled polylactic acid drug-loaded composite micro-
spheres.
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2.1. MRSEE
Y SC R BT SRR B 4 WL 1 AR 2,

Table 1. Materials
#=1. MR

RIAE(PLA, My, = 10°)

R IR MK AL B TR
Tween20

SRR LI B R R TG SR 4 £ T
Tween80

R OIHWE(PVA)
S-FRIRIEUE AR HE i (99.5%)
5T R E [ £5(93%)

LAY TR R AT
REETEE R T 7T
F [ Sigma 5] A

P B ARG L T FRA R
%[ Sigma {7 A A
HREAAEMEE G A RAF

“EROTAD Tt L)
Table 2. Instrumentation
2. UEEE
Hitachi SU-8010 24494 ri 4% BN ERVY 5= way s
Zetasizer Fi1E 3 HT1X B A ES Y /N
JY92-TIN i 75 Ry AL T AR A A IR A F
Elix Essential 5 2l 7K #1 FE T H I A F
RCT digtal JN#AHE 180 £ 4% R R AR A TR A A

2.2. WAEKNTE

SIS Rl AR B 5 = RS B RRE S-SR R E I A Eh BR /K I > £ 200~400 nm P A #E4T 56 4M

W, EREIR, 260 nm 4k S-FERMENER BRI
2.3. FREHZNTE

FE I HOFREL S5-0 R BEIE bRAE fh 3.5 mg, B S-TRIRMEIE (B N 2K SR IE E A E) 10 mL. 2 ARG % FR
0.1, 02, 0.3, 0.4mL FFZE 3 mL. &AM, T 260 nm AR E A, LLKREE C Xt

A EBATEAERE.
2.4. BIBENEKAOHIE
1EH O/W BYFUAL I I R AR i

RAMRE SR Bl soe i fER PLA 2181 EAN

VOB AR S ke, Xt RN T IERCE AR 5520, BRI O e B o 5 1) 3R T 1 7
Tween20. Tween80, R ZMEE), FHHHBINBAKT, Tween20 78 40°CHIZM T, FEAKMRIMNAE 85 CH)
AR, ISR CAGRE(PVA), 8 FLTC BT AR EEIR B B 7KV, 3X — B Aa 1 7 7K AH s S AUk 4

W L A 1) % A LR B I 5 Sk i B W 0 B KRR o, G N B R 38 4, I ELCE R 7 ML AR A LK 30 min,
YRG0 DR BE T T 2 S I R R S by AEREANMR R P A HUE IR T RERIHE AGE, I EE B O AL
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2.4.1. RESEMFIFAE(Tween20. Tween80, 5B ZHEEI(PVA))XIERKIZ IS

WICH L T MR S-RURMENE SRR E A EK, 0 ilIER T Tween20. Tween80, %
LIHBEPVA) =PI, 75 A=A 4A P BT LA AR R T VS PE RV A AR o FoAh 2 AF: TRFLTRIR B F 1 7E
0.01 g/mL. A HUAHFIZKAH AT A 1:10, #EHIRMEEEFIKE N 0.01 g/mL, FHRH L L= 2R
FRIMER, € BIX — 25 AF o TR 25 A0S0 DL BCRLAR [ 52 [ ATF 7T

2.4.2. REVEMEFIRE T W TEIRFSING LR R IR

Sy AT T I A ) B B S B LB IR TS 2 A0 B A /N B, 3R R TIE 4 Tween20 9
EESHNR, HAER: HRIRAE ERHIEEA 001 gmL. AHHFAMNBARER 1:10, K%
T A 7055 B A TR BV R 0.01~0.05 @/mL, A% T B FLIRTAIR, S eiX — AR A XTOER IR A5 SRS A
BORAZ IS S 0T 18 -

2.4.3. BRABKEX BRI IA R ZRF

NAE TR PR B X TR FLBR BRI A AN B SO A2 R/ REIR, 15 9F Tween20 fE VR MEVEMES], [
B 2 2 E FL E 7 0.01 g/mL, A HIAEAKAHFEEZ N 1:10, KRR S E 0% ETE 0.01~0.05
g/mL, FFEHRHEIXLE TSR T A 7= FEFLIRTUER s T8 X — SR X TR T A A A BORAR PR32 10 (14 43 T

2.5. 5-FRIENE R FLBR Bk Hl &

il 8 5-9R0PR 1 e S AL TR HAL R S-3UR e SR FLRRIMOR R R4, W LAIRSE 5-90R s e 7ERF 5T
X RE O R, A S-950 bR M e A A4 N DR — 8 IR RBORBE, gk T DAk BIRE K 5-950 JR M5 1 7E 4 P P e 52
A BB ]

W S-FURMERE A R S AR R LA 1 B AR5, BEFL S-T R s e SR FLIR IR 5- 980 bR W g 1) B 3 DA
KAAEBR . ST AR EIE: RAM S BFELE 0.01 g/mL. S-FURMEIE S RIS EELZ 1:6.
AHAHE KA E R R 1:107 Tween20 K[ 24 0.01 g/mL, 2ok il 2 5 7L BRIER 1125 TR A ity 1] £ 5-
SRR T LR IR . W U P ) SR FLER AN SRR MENE B2, 100 SR T NN E G AR AR Y S
o, XM T AN FEAKAHIESE IR T, A LA AR I KA, SR S A
AR I 30 min, EFNIEE FHAHEE S h A4, BEVAEFTITEER, HBE OB OIEER LR
sk, EBAK R I R Rk A B R I A S, R AR TR LA AR BRI SR A K AR i ]
WG R o
2.6. BEERTEKAVRIAE

e R T B S R AR E A IR TE SRR, H Rkl B R R
RS ECHTEN 0.02 g/mL. Tween20 &85 0.03 g/mL, AN GAMAERLL N 1:10; RARAZSHT
A, BEAT X R FLRRIAER (1340 51 K /NN 2 53 BiE B (polydispersity, PDI)IINE, K5 - BMERTATIIE 3 1K,
DA P I HOF R AR 22
2.7. BHEMSHENNE

FEEARIYER S mg, INVEFIHIBKR ) 0.01 g/mL (1) S-HURBEBEER, 7E 260 nm A H LRI,
I L3 A 8 A v R R RE H S- R BRI IE ) 5
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Figure 1. Standard curve line

B 1. FrfErhZk

3.2. REEMFIRRERRIZAIE R

REIEYEFR IR K RE S, — MR 2 F 2 7K 5% 9 ~F- 7 {& (hydrophilic lipophilic balance, HLB)*® %7K~ , HLB
MBI, R THTE MR ARSI /K BB bR AT (217, 1 AE 3 HRmT %, AHGE B (¥ HLB U 5 s 2R 206 71771,
BT B SR LR S G R UL /N bk /N o RIS R SR K DhRe LU, A HLA Ot R
mﬂmﬁ%ymatﬁ, MG HE B 7 A HLA AR LE A R AR B, nT DAL SR R T R e 1

W R FLRRMEAN, {5 AT DAAR 2 B /N RLAR B AR [22]
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Table 3. Effects of different surfactants on the particle size of microspheres

# 3. FRRE IR AR

V& 1771 HLB PDI kP Yk iz
Tween20 16.7 0.105 50~70 um
Tween80 15.0 0.224 126~285 pm
ROImE 13 0.385 350~420 um

3.3. FREVEM IR E X RIBRALR H R0

AL T RV TG EITE 0.01 g/mL~0.05 g/mL T il % TR K B2 M o 7 24 2 1H1 W5 M 7RI P VS
FE#£(0.01 g/mL~0.03 g/mL), il HioK () 58 FLER TR TR AR S BR B )N , [FIIE PDI AEUEAAR X 1), 1K
L2 RIS B RUONAE — EWR LV B Y, 3R PR FRIR B AE M 5 R P SE Ini ad A v, TR R
R MK EBAG]N - DA U AT LUSE IR ST 70 B KA R, RN & — R BOR SRR MR A B
FHAUKARIENZ B 10 XA SRR IE RS B - R SR Z A IR B, AR R AR E . T2
RIVEMER S RIAE] T — @ Er, B 0.03 g/mL FFFZ 0.05 g/mL, FrA: 7= H AR AR A2 THI v 1
7 PDI LGt BRI, X i R M PR & B iy, SRS V2 R4, X Rok
JRERF G R 28 T AN IFRIFEMA[23 0 1 DL R, SR 1R 770 A 25 0] iR RSB 1) S 0 A B v
b, R MEBIVERE, I h RS RS B S E AN, A RERI RSN R, RTE
—HIER . M 2 WTRAARA, RS PR S AR 0.03 g/mL I, FT S R ERBTRIAR /)N o
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Figure 2. Effect of surfactant concentration on microsphere particle size
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3.4. BEERKE X RECAIE AR

M 3 TES, MERRAZRE B IFRIKE(0.01~0.05 g/mL)HIEK M2/ Gk, FRHIERZ 4%
FUIR R AR T 3EANIG 2 (0.02 g/mL), BRI P EBTETE SO FE k2, AREIR I TR OB BRI
BR[23]. (HUN SRR ILER S BN, 76 P 0.02~0.05 g/mL), TER AP0k i) Uk AR 2 B 5 %
RS ERR YR, XHTRARES &R, AEAVAAMZEE N, BAS Ty, e =4
(SR R 238 . SR FLIR BRI PDI 75 #4550 Hp AR A K
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Figure 3. Effect of polylactic acid concentration on particle size of microspheres
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3.5. RIABRNIKAERRE

W AP BRAR R G YIER, R T B T T, B 4 TBE N, TSR
BB N —

{

¢ 3%
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Figure 4. PLA microspheres photographed by scanning electron microscope

4. PR T ERHRARRIRILER M

3.6. BRF.EANBKAIBI 1L RE

e 3 W%, BILERTORI I STR S Tween20 W (0.01g/ml~0.03 g/mL) 3% A5 1 hi i 1M 32 7 ek
/N, 24 Tween20 WKFEH 0.03 g/mL B, 5-5 PR 5 0E 5 FLERA 2 TR BB TR (65 + 12.5) pm, #EE
FIAR 2G5 R L 3 85.35%H0 22.57%. FHIL T I, 7E Tween20 & &4 0.03 g/mL. KEHER & &7 0.02 g/mL.
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AHUAHS K 1:10 BT il 26 1 S-SR e R AR TR, BERETRAFR AN R4, ROTE— e
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3.7. BHEMSHE

SRR, HIRASCP R EATER S MRERFE A, 2 alig EIR A KO MQ) TR G E AR
2, PR 22.57%, HEEN 85.35%.
3.8. 5-WIRIBIE R A BRIk IR LR
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FH R 159 B AR vHE B 28 115 . AR AN BSOS AEL 25 B L 1) 5
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Figure 5. In vitro release curve of 5-fluorouracil polylactic acid microspheres

[ 5. 5-FPRIENE R FLER Bk (R SN R B i £

MBI TAZH, KOCRH T E % —%. Higuchi 71845 E, BARGRWAL 4, AR, 5-5UK
W E SR FLIR TR S — sy T RS OR

Table 4. Fitting results of mathematical model of in vitro release rate

® 4. OMBEMENBFREBAER

Y EEERZES WAL
BRI y =0.32547x +15.03823 R? = 0.74445
— %N 1T y =87.88703(1 - exp(-0.01765x)) R*=0.93161

Higuchi 752 ¥ =6.21604(x"(1/2))~1.96409 R?=0.99355

4. i
LB 25 (R A [ 25 45080 (IR AT, SRFH PLA 15 3RZG MR 4 (R A BF 7 B B T F k%
JE, ABATELEVE S W, At B AL R R 2 AR 1 A 46 R S M AT LA R R B T 1 B L Bk 4
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