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Preparation, characterization and pharmacokinetic study of domperidone self-
emulsifying granules
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ABSTRACT: Objective To prepare domperidone self-emulsifying granules, and investigate its physicochemical characteristics and
pharmacokinetic properties in rats. Methods The solubility of domperidone in various excipients was determined, and the formulation
composition and proportions of the domperidone self-emulsifying drug delivery system were established by combining compatibility
tests and pseudo-ternary phase diagram analysis. Using magnesium aluminum silicate as an inert carrier, domperidone self-emulsifying
granules microemulsion was transformed into self-emulsifying particles. The microscopic morphology, particle size distribution, and
dilution stability of the domperidone self-emulsifying particles in simulated physiological pH media were evaluated. The in vitro
dissolution rates of the domperidone self-emulsifying particles and domperidone particles were compared. Rats were used in vivo
intestinal perfusion tests to determine the intestinal absorption kinetic parameters of the domperidone self-emulsifying particles, and
the pharmacokinetic characteristics of the domperidone self-emulsifying particles in rats were investigated. Results Domperidone self-
emulsifying drug release system was prepared in a ratio of 4:3:3 using Capmul MCM as the oil phase, Tween 80 as the surfactant, and
Transcutal HP as the co-surfactant. The microemulsion formed by domperidone self-emulsifying granules has a narrow and uniform
particle size distribution, with a high negative charge on the surface, regular droplet morphology, mostly spherical or quasi spherical,
good dispersibility, and good stability in simulated physiological pH media. The in vitro dissolution results showed that domperidone
self-emulsifying granules can achieve rapid and complete drug release in a simulated physiological pH medium. In the rat intestinal

absorption test, it was confirmed that domperidone self-emulsifying granules enhance the penetration ability of the intestinal epithelial
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barrier, thereby effectively promoting the transmembrane transport of the drug. The pharmacokinetic results of rats showed that

domperidone self-emulsifying granules can significantly improve the oral bioavailability of the drug. Conclusion Domperidone self-

emulsifying granules could effectively promote drug dissolution, enhance intestinal absorption, and increase oral bioavailability.
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A BRI EAR S GIORTRE SN N 2 B A 5
IR TT %, (HLERI# T2 E 44, LA =i
SE PR AR N A AH SR A5 D7 AT T Im Pk Y. B ALK
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1349, #t5 17768). — 2, —FE . 7, £ ¥ (Transcutol
HP, b5 33123) B F IR 5 A R A =) 2,
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(HPLC) &M & % % 2 B 1 o2 & iR RO R
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Table 1 Solubility of domperidone in different oils,

surfactants, and co-surfactants ( xts,n=3 )

R B TREI(mg g7')
K JKAH 0.020+0.004
pH 1.2 FRIA TR 7KH 0.320+0.030
pH 4.5 e sh ozl /KA 0.100+0.010
pH 6.8 BRI R 2l /KAH 0.030+0.003
Labrafac Lipophile WL-1349 i 1.10040.200
Labrafil M 1944 CS JHAH 1.40040.100
Captex-200P HiAE 2.700+0.400
Lauroglycol FCC JHAH 6.100+0.300
Capmul MCM A 40.400+0.900
Capryol 90 THIAH 5.300+0.500
Labrafac CC JHAH 29.300+1.100
Maisine 35-1 THIAH 9.400+0.700
Labrasol FE 17 15.200+0.500
Cremophore EL 2 1 M) 2.200+0.300
Cremophor RH40 2 1 M) 3.400+0.100
Tween 80 FE 17 14.500+0.400
PEG 400 By ImE R 0.300+£0.100

Transcutol HP BRI 291.600+16.400

i PR 250 BT VR AR RE T HOHRL, LAk
HIFIFE A e 25 bt ERriA R AR E
PERY H M, 3R 1 SR 2 3% SRR AE A R AR R

fRPE IR I = e, RITE AT T, 23T
Fi{E Capmul MCM HHiEfF B, A (40.400+
0.900) mg/g; 7ERIMEHAF, 2k HTE Tween
80. Labrasol 135 HL A FHANE ML, 737 v(15.200+
0.500) . (14.500+0.400) mg/g; 1 BhRm &R
W, Transcutol HP X 2 % 2 B3 il Be ) fe i, T
fEik (291.600+16.400) mglg. LT Fik%dE, A&
WFFE 475 6 52 LA Capmul MCM JyifiAH, Labrasol B¢
Tween 80 AR G171, Transcutol HP Ay Bh& IV
PEF, d 2 B RS AR AR A A B = oA
1 2 23 L A PR 2] R G AL 7 R
22 FERHEEM

BT FATERE . B IUR R, X 2% L
H AR 2 KRG 7 H G AT I — 2D T K AR
(Capmul MCM) . R 77 (Labrasol 5 Tween
80) . BhFEMmEIHIEF (Transcutol HP) 43 7l4% )i &
Bt 7:2:1.6:2:2, 5:3:2, 4:3:3 /&K
&, ETRERE D, WIEEE 5min, ¥TERS
YEs 10min, WER S HIAE S E . BURD E
BEY 059, MA4iftsK 100 mL, 7E 100 r/min %%
PR RSB, ek eI R, RiER 2 A
FA R E AT BN T, SRS B A
AEFE A SRS - W A6 FETHAE 625 nm K
AR e ARS8, 5B 3.
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Table2 Evaluation criteria for self-emulsification effect grades
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Table 3 Evaluation results of compatibility test

EERAEisa

J7 fickt B0 10 min R WO A%
Capmul MCM/ 7 :2:1 ¥5&H. RO E 1V 9.5
Labrasol/  6:2:2 ¥5EM. K4E IV 104
Transcutol HP 5 : 3 : 2 3513, K4 E W 375
4:3:3B5EM. kE 1T 793

Capmul MCM/ 71211 ¥5EMH. K9 E 1 845
Tween 80/ 6:2:2 ¥HIEW. KpZE 1 987
Transcutol HP 5 : 3 : 2 351iEMH. KRA4E 1 974
4:3:3BEEW. KE 1 992

BT 2K AT, Al I R W L, BE
JEEE R, ULz T B AR . HE T BiR
SR, Hhw 2SI A LR 2 R G A 7 H K
J9: WiIAH N Capmul MCM, E T #5574 Tween 80,
B 3617724 Transcutol HP .
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SRR AL TT A SRV PEFR BohR T  ( AC
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1010 20 1 FESFRIGR TS 1477 Tween 80 FlHIFR
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4 5 min, 15 E355)38 B (10 2 S L AN Bh R TV
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5 Km {E 1 Smix &L 9 0 1~1 1 9 T8
FEIR G, ATE 5 min, HH MRS FEERINAR
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mL 4ifbKer, WEHidk A AT A B
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JAE , P A RO LG R 1) 3 FLALIX Sk, R Origin
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Fig. 1 Pseudo-ternary phase diagram of Smix/oil/water
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TR RFLA /MR RR e, 1 i 2 Bh R i v 1 R R
eamsE /K PERT SR A ALK . SR, 3
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PR 21, BAAXKIRIRIER SRS R, &
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BT O = JoAH B | X IR RS 0 M, B
E R MEIEMHA (Tween 80) 5 Bh £ 1H 7% V£ 7
(Transcutol HP) &L (Smix) 1! 1. &
28 20 LI B IR KRG L TT N LL Capmul
MCM i, Tween 80 AR G471, Transcutol
HP JyBhRTENEYER, HpiEtoy 40313, xkTy
TELRIE a2 B BRI, AT bR id B, ARsE M
RAF L.
2.4 ZEMEEZACERRE &
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Table 4 Formulation composition of DMP-SEDDSs granules

b5 2H % pAL ARG ARG fEA
ZWSIEIEFA L 2.0 (FZWEL 4000 TR
L fifl 10 mg) o
H g 0.82 164.0 FEL Sl
PVPP 0.15 30.0 AR
A — S Akt 0.03 6.0 Bhifis
R 3.00 600.0

2.5 MERRFRAE

25.1 KR AiAl Zeta HALIME KA Zetasizer
Nano ZS90 7 G KL FE B AL G 3 22 i 57
il 5 LALRURL 7R 28 B AT L R AR A A . %
SR (PDD) 1 Zeta 4. MERT, K 2%
il [ AL TR 23 BT 100 mL 7€ 187K A, - 100 r/min
KA TSI R A, ERE JE B
FZEBK RS, TR S E 5 min, SKHBIELHEEH
%1 25 °CL 173K A N E KA AN PDI SR I
22 M B HL KR E Zeta BIAT . T FE S T4
E 3 . @RER, MM AZN
(84.8+1.3) nm, PDI & (0.22+0.02) , Zeta AL
N (=21.1+15) mV, WE 2. FrRRmmeELR S
SRR 5], HERm A B s iy, AR TR
FEIR AR 22 I D 3R i 1

252 FESTHENE  AHER BT RS (TEMD
XF 22 3% S B LA UL R 2 B LAY R L e
TSR . BUE & 2 W L 5 7L AR 7 2 8T
100 mL Z&M8/K 41, 2 100 r/min /18 EEAE 769 3L
b, ERE SR L, N E T 5 A SRR
(RN b, IR AR B AR R . R TR S,
50 0.02 mg/mL RS BRVER 1 4.2 60s, HIELR
W2 RY, EiRTIREE TEN RS TN,
HRERG, S5RWE 3. 2% LHE I T K
IFLIR TS IR, £ RRREEEERE, HEtER
I, KiA2 KERFE 50~100 nm, N2 GHUEN
SERIRARE /N, %22 7 EEET TEM HilFEd fE
KRR G T B AL R KA E
g R i,

I
1000 -100 0 100
Zeta HLAL/mV

1 10 100

e /nm

2 ZEIEBF RIS Zeta BBAL
Fig. 2 Particle size distribution and Zeta potential of

microemulsions formed by DMP-SEDDSs granules

3 ZEMEBI TR EHBERRA
Fig. 3 Transmission electron microscopy of DMP-SEDDSs

granules forming microemulsion

2.6 WHREREMITEMN

NV 2 3 S LA EURL AR A A 3 pH
HAS MR e, 78 37 “CIEiR. 100 r/min
WSR2 R, 43 AIE 3.0 g 23R E AL
FIFIINZE 100 mL pH 1.2 ThERIAR . pH 4.5 BEFR £:
PN pH 6.8 BEIR Eh &g (% 100 mL) i,
fFH B RIEEMA. KRMAR T ERGE, 7
ST 0. 6. 24h HURE, e kA2 Zeta HLAT, 25
R 5. fEAE pH EA B, 2363280 5 7L
FE 77 BT B AELAE 24 h R R Ra e, R
DL S K E o A AR 5 s [FIB) Zeta FAAT B 4EFETERR
EAHEAKCE, REAER B S XRPRAERE
PEH pH ERE PR R ARE. TS S,
1 Z A& R A AMREE, AHEE AT
Al SEIL PR T AR
27 AHENE

AN H I E 2 B0 (R E 2580 2025 4E R
M “0931 ¥ H SR E T (BRIE)” 1T,
A3 AR pH 1.2 ZRERVA W pH 4.5 BHER L 22 b Fl
pH 6.8 B IR Eh G2 A i 5, A A AR A 500
mL, KIBIEER (37.0£05) °C, $itkdestmsly
(50%1) r/min. BX 3.0 g 2378 5 AL ALBURIF],
SPATINSIE AR, BENEHAG 4050 F 5. 10,
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®5 SEMHAICTRFIEELER pH BN RPOBRREMER ( x+s, n=3)
Table 5 Results of dilution stability of DMP-SEDDSs granules in simulated physiological pH value medium ( xts,n=3 )

pH 1.2 pH 45 pH 6.8
th RifZE/nm Zeta/mV RifzE/nm Zeta/mV Fif2/nm Zeta/mV
0 83.1+16 -19.6+04 89.4+1.8 -22.1+14 90.6+2.1 -18.8+0.6
82.3+09 -20.1+1.1 87.2+21 -21.7+0.8 87.2+15 -19.1£05
24 87.2+1.2 -20.5+0.8 94.1+19 -224+1.2 90.2+1.7 -18.7+0.8

20 30, 45. 60 min BUFE 5 mL CRERIUEEf& S n
AN FHRFHAFR S B 5D, FEAZE 0.45 pm FlFLIEE
eI, SIEMAIE UWRE S, SR E RO ik
I 22 33 LR P R R R U0, TR B ) ek BRAR A
R, Zia i g, WA 4. EXTER, SR
[F] 7 V200 5 22 7% ST R R TR R 2R, DAL
BHATNZE R

120 1
2 0 —— LB A AR (pH1.2)
M I —— 2% LA LA BORL (pHA.5)
B —— L T F ALK (pHG.8)
% — LU THIB (pH12)
s — 2 LEAR (pH4.5)
B ol o 2T AR (PHG.8)
0 1020 30 40 50 60
t/ min

4 ZESIEN B FL BRI 2 7% S B A AR U A I8 pH
A BEARRHELE ( X 25, n=6)

Fig. 4 The dissolution profiles of DMP-SEDDSs granules
and DMP granules in simulated physiological pH value
medium ( Xts,n=6 )

VR 2 25 SRR, 5 2 i SR UKL A
b, 2232 H ALARTRLTIAE pH 1.2, pH 4.5 1 pH
6.8 3 Tty tH AT 1 10 min P 357 AT SEEL 25 W AR R
SEAREII BRI ARIZAT 100%, i B HAAT LR
M FACRR 2R . ML TR, 22 0 ST R ASDRL AR Y
H ATV RO B R pH ERHE, HIFE pH 1.2 A1
pH 4.5 S5 i H AR R, 7E pH 6.8 A1 i R HY
BERMR, HRBARREZNE, 75 pH 1.2 A 60
min I BAE HARDUN 36%, R HLAE B il oo
PASEIL 2508 OB T
2.8 FEMRIEEENE

I SD K, SEUSHTZER 24 h (BB
PL 10% S F7 AR (0.01mL/g) £ ip Wi, [E5E 5
W L YDT I . 23U, T8 Tim 1om

b Z L iE I — B, T B b U —
NEL FEANER 0.3em EREERE LA 2. F
Fl 37 CHEHI KBRS N A, WEEN
A HEBRTR AR Bz B M T R 2% )
FRERAE, TR G IEPR R . B % SR B LA
WUk 3.0 g FIEYLL 5mg, 43 H¥ T 100mL. 37 C
(1] Krebs-Ringer Z2 i, 2 #iihl et FLAL R,
Hh Z LR IR A 100 pg/mL, el sk
[ 50 pg/mL, BT 37 ClaiR/KBH#AH . Kk
BRI E —un Al E B i NSRRI, H3h
EEENEE, PHFTIEN 2.5 mL/min. £ %E et
WE AR, 43 %)F 04 0.25. 0.50. 0.75. 1.00.
1.50. 2.00. 3.00. 4.00 h HUFE 5mL C[R]H#M & i
SRS 50 pg/mL (1) Krebs-Ringer 2D -
FEMZE 0.45 pm JERRJERE, SRUEMUE YRS, K
FH HPLC ¥ 5 2239 Sl 1 o sk BE 101, 84173k
FJEFET 550 nm K AR E Wy 4T R R IR . SR
SRR B, MEHKEMAGT, TEHEN
FAL (S) o I Py 41 Jof 3k P35 AR A0 AR IE o A
B, LLOh Z%VEESES 4 h 2% TERIRZ =
Z R AR IR (P) o KR 5 8] 55 2 1%
7 5 B A P AT S AR R A AR T B 22 3 S
T4z (XD, PLInX XS IE] (6 ST R 1,
A3 Rt R AR ISGE R H A (Ka) o« ARIEMH AR
Papp=Ka/(SX 3 600)THHEKMIZE R (Papp) « %
W S E FLALIBURL P Kas Papp fE22 9N (37.8+
5.6)%. (0.25+0.05)h7!, (4.36+0.15) X107 cm/s.
TV IR, B SR 77 1.0 g FIEYZL 5 mg,
Y FIRTERIGHEE LS, THE AN Py Kay Pagp
i, 29N (544+27) %, (0.02+0.01) h!.
(0.36+£0.08) X106 cm/s. 4EREIR, H5EZWELEH
WORLFIAE E A, 22 1% S i B AL AR FAE 25401 K
BERK, FIN Papp B EIE R, R IFE
IR )2 i Re 3G, R U T 2 s
iz,
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29 HEFNE

SNV 22 39 SEEE B AR 1) R A 4 F)
FIRE, AWFFERA 12 2 SD KR, BEHL AR,
G T2 m 28 & 12h (AB%K) « Adig
2% ST E FUAL BRI, B 4 ig 238 31 Uk 74
X, FIEL N 20mglkg, T2 (0h) Je4h
Z45J5 0.5, 1.0, 2.0, 3.0. 4.0. 6.0. 80. 12.0h, &
K R HRAE Ji5 3 Bk AR AE IR 0.3~0.5 mL, MFFEUSCEE
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Table 6 Pharmacokinetic parameters of DMP-SEDDSs

granules after oral administeration in rats ( Xts,n=6 )
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Fig.5 Mean plasma concentration-time curves ( x+s,n=6 )
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