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Abstract: Objective To prepare a self~microemulsifying drug delivery system of lapatinib, and to evaluate its quality
in vitro and pharmacokinetic properties in rats. Methods Detect the lapatinib solubility in different excipients, and select
appropriate excipients to complete ternary phase diagram, and optimize the formulation by central composite design—re-
sponse surface methodology, Detect the particle size, Zeta potential of the prepared lapatinib microemulsion, and observe
its microscopic morphology by transmission electron microscope. Examine the effects of different media, dilution ratio and
storage time on the particle size of lapatinib microemulsion. The in vitro release test and pharmacokinetics test of lapatinib
microemulsion and lapatinib suspension in rats were also performed here. Results The optimized lapatinib microemulsion
was composed of corn oil: oleic acid: RH40: TP=20: 20: 48: 12. The mean particle size of lapatinib microemulsion was
(35.88+0.61) nm, Zeta potential was (—2.81+0.25) mV. The particle size of lapatinib microemulsion was still stable when di-
luted at 1:50, 1:100, 1:200 in pH 1.0, pH 4.5, pH 6.8 medium respectively and placed for 6 h. The total lapatinib release

was found to be 70% at the end of 48 h in the in vitro drug release studies. Compared to the lapatinib suspension, the

PEF IS okal, J) W BRI 1 Rt o
SEAEAER AR, B WL B, BRI 5 ) AR 2GR 2 R B D1 R

- 427 -



iR 242F 2023 4F 8 14 13 58 4 1)
Anti—tumor Pharmacy, August 2023, Vol. 13, No.4

C,..and AUC of lapatinib in microemulsion was significantly improved as showed in pharmacokinetic experiments of rats.

Conclusion The self~emulsifying drug delivery system of lapatinib was stable. It could improve the solubility of lapatinib

and the bioavailability in rats, and could be contribute to the development of new forms of lapatinib.

Keywords: Lapatinib; Self-microemulsifying drug delivery system; Central composite design—response surface method-

ology; Release; Bioavailability
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Note: RH40 was emulsifier; TP was co—emulsifier.

A1 BB RET R AT EMRE(n=3)
Tab. 1 The solubility of lapatinib in different medium (n=3)

B R R/ (mg-g™")

TR 46.53+0.51

EAR 3.05+0.09

MCT 2.41+0.11
THAH CapmulMCM 11.05+0.20
Capryol90 7.77+0.21

MaisineCC 4.72+0.15

Captex8000 2.03+0.05

RH40 33.87+0.65
FLAH EL35 11.7120.30
Tween80 14.72+0.17

TP 48.93+0.21
WyELAL A PEG400 41.96+0.59
PEG600 48.78+0.31

[t 3.03+0.03
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Fig. 1 Pseudo—ternary phase diagrams of different oils
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Note: (a—c) The emulsifier was RH40 and the co—emulsifier was respectively PEG400, TP and PEG600; (d—f) The emulsifier was Tween80 and the

co—emulsifier was respectively PEG400, TP and PEG600.

B2 AR B I o = oA

Fig. 2 Pseudo-ternary phase diagrams of different emulsifiers and co—emulsifiers
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Tab. 2 The factors and levels of the central compositedesign

K-
A%
-1414 -1 0 1 1.414
W./%(X,) 10 14.4 25 35.6 40
K, (X,) 1 217 5 7.83 9

%3 EEEite LR R

Tab. 3 The design and the results of central composite design

o BEH(Y) FHRED) Lo
/(mg-g™") /nm
1 25 1 44.39 33.88 0.18
2 25 9 35.07 77.80 0.38
3 25 5 31.58 42.44 0.30
4 25 5 31.37 47.64 0.33
5 356 7383 31.12 97.78 0.24
6 3999 5 35.84 36.22 0.18
7 144 7383 40.96 17.41 0.03
8 10 5 36.86 16.30 0.03
9 144 217 37.94 18.79 0.02
10 356 2.17 36.73 36.93 0.25
11 25 5 33.77 66.18 0.40
12 25 5 33.63 72.32 0.39
13 25 5 30.85 47.83 0.37
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3). HEAAEL, S W, /%—E i, RLiAE e A L i)
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48 K, 24 W,/%>20% B, PDI Fifi 25 31 A1 % 388 K ifij
/N

i b, LA W/% (X)) e K CF ¥ R4 <100 nm .
PDI<0.3 &b 77 2k 24 i d5e KOW AR R AT Ak, AR BE Ak
75K : X,=40,X,=4,Y,=35.67,Y,=36.44,Y,=0.17.,
24 EAMRAFEIE MK E KM AR : RH40: TP=
20:20:48: 12 4b 77 il 4 3HLFIARR e F L, Ab 5 Y
A2yt R PDLASINE 5 T50I A ) 22 (E <0.1% (3=
5) , UERA T EE ST A AR AT R f T
2.5 MM KIFE Zeta B EHBUEER
fE = EFL SRR e A ML R S LR
(Pl de) o OGR4 B AL AT A 30FL 01 kL
N Zeta BT, FFLRIAR S IEAS 0 (K 4a) , F
PR #5 (35.88+0.61) nm; Zeta HL {7 (—2.81+0.25) mV
(Kl 4b) . EFEGHEEE T, 100 nm 1200 nm br R
LR e A FL RS B R O/W BUERIE R T
A (E 4d E de)
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Fig. 3 The response surface graph 2D (a, ¢, e) and the response surface graph 3D (b, d, f) of the drug loading, partical size and PDI

R4 E BT -HOR @A BIERXI (n=3)
Tab. 4 Verification experiment of central composite design

and response surface optimization method (n=3)

ZH SEAE Tm(E
WA/ (mg-g") 35.88+0.61 35.67
HiA%/mm 35.05+0.55 36.44
PDI 0.126 <0.2

26 ARBHEBREHRBERBENBMAZHE
M iR Je A EL 5 gtk DL 1:50.1: 100,
1:200 FIRFR HEFLAL , B2 5 PDT G 3 X ) 5 3 i
JCE 6 h5 AR5 PDUE A & A i kA, R
SR A =k & W NS R i = A G AT e
It HLALAESJE LI bt s [ 4R i i A2 (R 6) o
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pH 4.5 .pH 6.8 B9 Hf, bl Je A sl ALk fs iy
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PDI A & A b 25 00728, 2 W — 2 s 8] N hL i 4 Je 5L
WAEA A Bl R e (R 7).
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~432-
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WIREIL , A MV 25 1 IR AC
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T 24845  AUCHE S T 24715 (5£8), hilaE e A
L S R BB R N2 S S A W 2 R
Bl A 883 # 5 X (P<0.05) o [R] I, R BUME 91 %
PR JE W 24 ) S BAFAE 2 - B Je 3 L
ZH M BRLAY b B 4.88 4% , AUC STk Bl Y 12.28
s PR JE TR B A B ., R B 1.43 4%
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Pl Je A MELE 25 R G0 AR E 24K
w7 1 a] i i R R 2 ) B A LSS
YRG5 53— I 1 n] e o 25 Wil I e s,



iR Zh2F 2023 4E 8 A5 13 B4 4 1]
Anti—tumor Pharmacy, August 2023, Vol. 13, No.4

Size distribution by volume
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Fig. 4 The droplet size (a), Zeta potential (b), transmission electron microscopy (d, e) of lapatinib—SMEDDS and
blank—SMEDDS (left—right) (c)

R 6 FRIHAAETEAT B MELEE S PDI 6 R0
Tab. 6  Eftects of different dilution ratio on the droplet size

and PDI of self~microemulsion

Fisf ] SR FRFAIT
1:50 1:100 1:200
Fife/mm  34.52+0.37  35.05+0.55 31.26+0.29
PDI 0.177 0.126 0.144
Fiffmm  31.82+0.53 34.23+1.10  29.4+0.38
PDI 0.063 0.048 0.137

A7 FREARA B #ELEZEF PDL R 0h
Tab. 7 Effects of different media on the droplet size and PDI

of self-microemulsion

i ] S8 i
pH 1.0 pH 4.5 pH 6.8
oh Fifdmm  33.41+0.86 34.47+0.26  31.79+0.92
PDI 0.073 0.110 0.072
Fiffmm  33.68+0.53 33.84+0.37 31.25+0.25
PDI 0.154 0.104 0.080
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Fig. 6 Plasma concentration—time profiles of lapatinib—SMEDDS and lapatinib—suspension (n=3)

k8 kR MR E R BT A (n=3)
Tab. 8 Pharmacokinetic parameters of lapatinib—SMEDDS and lapatinib—suspension (n=3)

Bk &N TR EE &N TR
i, /h 4.67+0.94 4.0+2.0 1.83+0.24 1.75+0.35
C,./(pgeml™) 6.78+1.07 0.80+0.20 1.39+0.52 0.56+0.21
AUC, ./(pg-mL™"+h™) 85.95+16.61 7.36+2.67 7.00+0.66 2.83+1.58
RBA/% 1 168.80 — 247.35 —
P 0.003 0.026

E:RBA AR MR A
Note:RBA : relative bioavailability.
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