44 F 48R 202148 ﬁ!ﬁ'}f-‘lﬁi Drug Evaluation Research ~ Vol. 44 No. 4 April 2021 - 703 -

B 7 DRI R 0 4 T BN IR 2 T 5

25 Y, ZoagE!, ROW, IVERE, RUEM, BEmiE, FEAME, FMBERY, ERERT, FE T
LA EZA RS 250, b 102488
2. b EFERHI AR AR AR, dbal 102200

W E: BH R PR AV FE R 2 A B AR I BT SRRSO, IR AR AR 54T R IAT IR . ek R
T IS 7L A - TR RV ) 4 B S IR R ORE o 25 T =R SRR R R A AR T HLA T TSR . KR 2l (PVAY T
g St pE om0 R T £8 1KH, R HVH 0.45 um FIRGFLIERE TS g, 8080, 1EA/KH. M5 KM
NS FER A B S G RV, BRI ARG DR AN E, AR, S, BRI KRS R
IR E BT IIETIIE, BOPRG, AURT RIS 215 SRR R T8 . DARCRERIAR . B0 R ML S N TR R, R
FH LR 2228 5L B WLVE S AKAH PVA IR o BT SR PR JoR SR B S KA AR R B o [l pH A . 3 BRIk, [ Ab 75 =k
ITHE, VD R B 5, SR R 25902000 5 JF LU A B 7 0R W S5k} 25 5 WOIE£E S ] 5] 18] A F) RARRR IR, 0t
HBBUT NIATBUCA AL G . R S BRI R B8, 1 8 B S IR MERORE 1 ) 46 T2 0 B HUER & Wk, KAl
PVA K JE 3%, 2590 &K E 7 mg/mL, WAKMAARIEL 1 D1, FELTR3%PVA KR (pH 8.5), UL 5 A5 4% ik LAk 25 ok it
LI, HUBAR R A o BT SZRIEROR S35 Dy Dyon Do KBS FE 4371109 2.03 4.38. 8.09 um. 1.39; T RIMEBNHA
W ks ZE R A Gk R A AR FERRAG: P2 i 7 BN 99.27% . BTS2 R MERIORL TE 48 h I B R RR T2 W Ik
100.17%, ARAMBETSAT G Logistic 77 72, 11 J5 kL2575 48 h M UREIN 47.17%, BEIRFTA — R, &t A ETH T
e MR TR I R, BT RR I R T

KRR POEMEIAG: VARIESRE: BISZIRME: R RSN

FESES: RY43 XEkREE: A XERS: 1674-6376 (2021) 04-0703-08

DOI: 10.7501/j.issn.1674-6376.2021.04.004

Preparation and in vitro release of aripiprazole microparticles
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Abstract: Objective To prepare aripiprazole microparticles without carrier excipients by rapid membrane emulsification-solvent
evaporation method and evaluate their drug release behavior in vitro. Methods Aripiprazole microparticles were prepared by rapid
membrane emulsification and solvent evaporation method. The main drug was dissolved in good solvent as oil phase by ultrasound
at room temperature. The polyvinyl alcohol (PVA) was dissolved in deionized water under the condition of magnetic stirring and
heating, and the filtrate was obtained by vacuum pumping with a 0.45 pm microporous filter membrane as the aqueous phase. After
the oil phase and water phase were mixed uniformly by magnetic stirring, the primary emulsion was obtained. The primary emulsion
was poured into the rapid stainless steel membrane emulsifying device. The nitrogen was pressurized, the film is passed, and the
emulsion was collected. The emulsion was mixed with the curing solution and cured until there was no odor of organic solvent. Then
the emulsion was centrifugally washed and freeze-dried to obtain the freeze-dried powder of aripiprazole microparticles. Taking the
particle size, span and apparent morphology as indexes, the the organic solvent, aqueous PVA concentration, aripiprazole mass

concentration, volume ratio of oil to water, pH value of curing solution, times of membrane crossing and curing method were
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investigated by single factor method, and the optimal preparation conditions were preliminarily determined; The cumulative release
rates of aripiprazole and its microparticles at different time points were measured and compared by direct release method, and the
release behavior was fitted by mathematical model. Results After single factor investigation, the preparation conditions of
aripiprazole microparticles were determined as follows: organic solvent methylene chloride, aqueous phase PVA concentration of
3%, drug mass concentration of 7 mg/mL, oil-water phase volume ratio of 1 : 1, curing liquid of 3%PVA solution (pH 8.5), four-
stage series stainless steel membrane emulsifier through the membrane once, mechanical stirring curing. The average D,,, D,,, Dy,
and Span of aripiprazole microparticles were 2.03, 4.38,8.09 um and 1.39, respectively. Under scanning electron microscope,
aripiprazole microparticles showed a relatively uniform sheet shape. The differential scanning calorimetry showed that the
crystallinity of aripiprazole microparticles decreased. The average drug content was 99.27%. The cumulative release rate of
aripiprazole microparticles was 100.17% at 48 h. The in vitro release of aripiprazole microparticles conformed to the logstic

equation, while the release of API was only 47.17% at 48 h, and the release followed the first-order equation. Conclusion Rapid

membrane emulsification can be used to improve the dissolution rate of insoluble drugs and has a broad application prospect.

Key words: rapid membrane emulsification; solvent evaporation method; aripiprazole; microparticles; in vitro release
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Fig. 1 Chemical structural formula of aripiprazole
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Table 1 Results of organic solvents

HHLER D,y/pum Dso/um Dyy/pm S

TR 1.50 424 8.40 1.63

&2 1 4.98 11.58 20.88 1.37
A F&TR 2.1

B2 AEHHLAEF & G IR AR SEM B ( x 3 000)
Fig. 2 SEM images of aripiprazole microparticles pre-
pared by different organic solvents (x3 000)
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Table 2 Results of PVA mass concentration in aqueous

phase
PVA/% D,y/um Ds/um  Dgy/pum S
1 2.53 7.01 17.90 2.19
2 1.93 5.30 12.99 2.09
3 2.30 5.44 11.10 1.62
4 2.53 6.61 15.75 2.00
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Table 3 Results of drug concentration
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Table 5 Results of pH value of curing solution

Fil 37 0RMe/(mg-mL ') Dy/um  Ds/pum  Dy/um S pHH D,y/um Dsy/um Dyy/pum S
3 1.36 4.58 943 1.44 4.5 4.53 11.97 26.26 1.81
5 1.52 4.75 9.74  1.73 5.5 3.84 9.42 22.39 1.97
7 2.24 4.74 9.14 145 7.2 2.51 5.47 10.81 1.52
9 2.46 6.22 14.09 1.87 8.5 1.36 4.48 9.43 1.80
15 4.17 9.69 17.41 1.37 9.5 1.74 4.35 9.18 1.71
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Table 4 Results of oil-water ratio
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Table 6 Results of membrane passing times

EXRE Dy/um D,/um Dyy/pm S
1 1.50 4.24 8.40 1.63
2 2.46 5.55 11.19 1.57
3 2.17 6.30 16.23 2.23
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Table 7 Results of curing methods
[i] 14, 77 = Dio/um  Ds/pm Dyo/pm S
Tk J45 FE 2.14 6.31 16.44 1.87
Hl #: 2.55 5.55 11.12 1.55
LA 7S 2.74 8.37 19.96 2.06
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Table 8 Results of process validation

75 D,/pm Ds,/um Dyo/pim S
1 1.90 4.24 7.95 1.43
2 2.01 4.55 8.23 1.37
3 2.18 435 8.10 1.36
YA 2.03 4.38 8.09 1.39
RSD/% 6.95 3.59 1.73 2.73
4]

B3 BUScARMEERIZS(A) R (B) B SEM B (x5 000)
Fig. 3 SEM graph of aripiprazole raw (A) and microparti-
cles (B) (x5 000)
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Fig. 4 DSC diagram of aripiprazole raw, microparticles
lyophilized powder and physical mixture
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Table 9 DSC peak value and AH; value of aripiprazole
raw, microparticles lyophilized powder and physical

mixture
23 DSCI&fE/°C  AH/(J-g ™"
R 37 IR Wk Ji e} 245 139.26 88.26
YR A ) (B LR ME+PVAD 139.40 75.77
B 37 R PR SRR VR T K 138.92 40.44
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5 PMISZIRMEI HPLC BikE
Fig.5 HPLC chromatograms of aripiprazole

252 ZMXRARFLE FEEHRIEEZ) 10.10 mg,
B 25 mL &= I RS AR R AR B R R AT,
VENBER, B2 H o 2 AR S HUE S R B 25 mL
BT, P EEMBE R L B, WA T EIRE N
6.464. 9.696. 16.160. 24.240. 32.320. 48.480.
80.800 wg/mL [ HE & VA W, 8 0.22 um T FL 38 I
LU, B A UE T, IR “2.5.17 0 R R 4tk kR, DL
T AR PN AL AR, Jot 52 9 B R A s AR T, 2 o o 4
2k, 43 H A M= 3 77728 : Y=0.308 6 X—0.000 3,
R*=0.999 9, 3 B[] 37 WK M 7F 6.464~80.800 pg/mL
LHEXRRGF (=7,

253 FEEHEHLE BUEE2527T KR EIRE
N 16.16 pg/mL ) B 570 W 6 HE A 7 TS & &



- 708 - EALE EAE 2021448 DAL Drug Evaluation Research

Vol. 44 No. 4 April 2021

0.22 um i FLIE R I 98, BS80S 1R 6 I, iE
FER N 10 pl, 1 30 JE U6 TH AR, 0 17 A RSD N
0.16%, /N T 2.0% , 3 A B4 2% 5 R Uf o

254 FREVEE G KGR E P AL R B TORL IR T
#110.12 mg, & 25 mL 2 &, 0 AR 75 9 i o
FRE A LR T £V, B A o RS 1| mL £
A i 2 T DA RE AR R 2 25 mL, /R N K A
W, 40 0.22 pm TAFLYE I8 J5 , USRI i #%“2.5.17
TR 53547 IAEH] 4% f5 0.2.4.6.8.10.12.24 hidk
FE10 pL, i g U AR, 71 5 RSDAE , H U [ #1 RSD
HM0.56% , Ut B AL S VA TRAE 24 h W Fe e PE R 4T .
255 BEEMWEE JMR2.547T0F )ik, FkH
2% 6 3 e VA, 242,517 T R J7 kAR 10 uL,
SR UE AR, FFTH S & I A RSD A 1.21%,
O] 7 R M BRIORE (1) 1 340 5 BN 99.27% . R B LT Tk
HAAVE R, H U0 B RORE 1 750 B 0 e LAY
J&, JLF E PVABRH o

256 MAEEIWEREFEER  B2.54750F B
VR 3 mL, 4206] R S AR TRV L4 0.8:1.041.0:1.0
1.2 1.0 N “2.5.27 10T (1) % HE s v v, TE 1) 45 3]
i H L 3 AN IR B A VR 3, ISR VRV
425170 F 7kt ke, 45 BB R AR T L 3
W JE ) 3 a4 gl 99.84% . 100.32%
99.03% ,RSD 43l 4 0.29%-0.68%+1.06%
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Fig. 6 Release curve of aripiprazole raw and microparti-
cles (xs,Nn=3)
3 Wig
PR TH S LA - T T A3 1 % TR 1) 77 1)
P53 » R AT UR AL T 5 1 Y 25 3 B AN 45 B 2 ok
Tyt 4 7 7K R FERORL SR R BR MO H B
IR DY) TOGA-XA TURLT 45 8 b6 1 K 34
MEHIN R AR -F2 2 ZIR LR Y (PLGA) & 1 324
IR R A o A S 0F BT 7 IR M AR ) % A
L ESHAT TR HE S, KK PVAKE S
i) o R IR 1) 25 SR 45 RAE — € Y N 5 Stoke s
SE FAH AT 5 I A TR BEORL 24 7E AN [R] pH AE A 5t T
FR~F- 4687 35 A P52 00 S B 5 L AE TR IR 31 45 T AV e 2
B AEAE rp R P B 45 T VA AR 2, LI T
$ER BT SLR e B A pH AR J8 T R I 95 B 24
W, PRl ) 51 44 V8 ) pH AR E AT 25 5%, IR P 3 855



WBAAE EAR 2021448 %¥§datA  Drug Evaluation Research

Vol. 44 No. 4 April 2021 - 709 -

R10 FIMBRAHFEBBEER
Table 10 Results of mathematical model fitting of drug release in vitro
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Fig.7 Equilibrium solubility of aripiprazole raw in
different pH buffer solutions
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