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ABSTRACT: AIM To prepare spinosin solid dispersions and phospholipid complex solid dispersions, and to in-
vestigate their in vivo pharmacokinetic behaviors. METHODS  For the two solid dispersions prepared by solvent
evaporation method, the existential state was analyzed by X-ray power diffraction (XRPD) , along with the determi-
nation of solubility and in vitro dissolution rate. Rats were given intragastric administration, then HPLC was adopted
in the plasma concentration determination of spinosin, and the main pharmacokinetic parameters were calculated.
RESULTS
and in vitro dissolution rate. The solid dispersions and phospholipid complex solid dispersions were increased to
219.61% and 265.39% as compared with that of raw medicine, respectively. CONCLUSION Both solid disper-

sions and phospholipid complex solid dispersions can promote the oral absorption of spinosin, especially for

In the two solid dispersions, spinosin existed in an amorphous state with obviously elevated solubility

the latter.
KEY WORDS: spinosin; solid dispersions; phospholipid complex; preparation; in vivo pharmacokinetic behav-
iors; solvent evaporation method; XRPD; HPLC
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1.1 AE  Agilent 1260 BIEHOR A @ IEL (FH
Agilent ] ) ; Bell-ennium BY#EE 1 HiFEas (I
R RALEA RAF) ;s FA1004 B H T2 B K F
( BN T) s XD-5000A 5 B 25 g h 75 kAR
( i AR SR A PR A E]) 5 XW-80A HUIEIA TR
B (EHFBERIR LA ) TF-008-W B A <
WAL (H iR AR 28 7] ) 5 HTZ-92-01 HUfe R
Wids (LA REAES AR ) 5 D8 ALK KA
SHL (TEEAE ]

1.2 3Xzh Wi E A (LS T171220, F
SFAEIBHARAT) . W R IRy (A5
1606150018, #IdL E MR ARAF, A =>
98% ) ; THER M ZE9% /K (L5 100783-201401,
2y e o be ) s BRBENE (b5 PC-98T,
A B R AT BR A F] ) 5 3R M e e P
(PVK K30, 4t 5 25000240379, . I % 4 WA
NP

1.3 4 HIEY SD K, AFiE 200~240 ¢,
W F R sh ) S rp oLy, P PTIES SCXK ()
2016-0001, SEHHT 1 d HL,

2 HEE4R

2.1 MEZiEZFASAETNE

2.1.1 (a4 Agilent Eclipse Plus C,q (0354
(250 mmx4.6 mm, 5 pm); WBHHZIE-0. 15% W
R (40 :60); Kill¥K 336 nm; #HiE 35 C; 1A
U 1.0 mL/min; #FFERE 20 pL,

2.1.2 S OREERREUT B v R N R
10.0 mg 2 50 mL &=, LIEHEAERE, €5 R
ZI, IRA), WS B S A% AL R, C K
50.0, 25.0, 5.0, 0.5, 0.05 pg/mL, 7E
“2.1.17 WA SEARI A, DL VRO
BB AR (X)), WERBCAALAR (Y) #4710
9, 85K Y=1.041 2X-1.208 3 (r=0.999 8),
£ 0.05~50.0 wg/mL U [N 2 RIFILHX R,
WA (0.05 pg/mL), ' (250 pg/mL).
(50.0 wg/mL) JFHMEE X A SR, fE “2.1.17
T i S A SRR, DU AR AL RSD #/hF
0.45% , FWVAHESE B R AT I IFE R 55
2026

2k 99.01% . 100.26% . 100.09% , RSD ¥j/\ T
1.66% ; Zi FT 5 dNAE “2.1.17 TEaEEf
AR E, AR T AL RSD A 0. 66% , 2B
WAE S d NREHE R AT,

2.2 BEMRGHARE &R X S & K474 (XRPD)
SAT RN A i A& A R . U B i
#0.2g, PVP K30 1.2 g, JIA 100 mL JE/K 4.
H1, 50 C R K 4 h, 98 iEZE S PR R A ML
A, B1E, BT 45 CEATEM T 24 h, HOE
T EET,

XRPD 4 734 S ;48 40 kv; A
ETEEN: ] 3° ~45°; G EE 8°/min, FRILA 1,
TR, 0 fe i 2% DA 2% SRS AR, i AE [
PR AR T e AR i TC e BLIR A 5 [R] E A 3R A
Hh JURE 24 YRR A AT A UL B, SR ITHZ, ok
BRG],
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Fig.1 XRPD pattern for solid dispersions
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Wz ii 25 0.2 g, BOIMENR 0.25 ¢, BT 50 mL IS
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Wem, RIS ERE R G, B 0.2 g, & “2.27 T
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10 mL G AL BRS 268K v, [ 2 F 25 CfE
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Fig.2 XRPD pattern for phospholipid complex

solid dispersions

IRFEIR 45 2 d, 15 000 r/min F &5.0> 10 min,
0.45 pm TAFLUE BT U8, BREEUEW, WA R,
S5 1, R, EEREOR, BEIRRE A
Y. BERESE G AR EUAY AT R R T R
WIRE (P<0.01),

2.5 MshimbErei BUNERER . EREUA
WERRE AW . Wil E AW BAR 3 HOA IS &t (LU 2
WE, SHEYN 30 mg), 2 mL ZEEKHILIE
B & T EA PR ENTLE (7 000~ 14 000 Da)
M YR 37 °C, %43# 100 r/min, L 900 mL #E
AbBRJF I ZRIBACH B B, T 180 min PYAS[R]Hf
] s IBORE 3 mL, ARSI T AR SR BURAS |
0.45 wm WALIENE S g, HPLC ¥l & 87 2 i 25
A, SmlEhig, SR 3, mEPTA,

R1 BFMEEZRER (xzs, n=3)

Tab.1 Results of solubility investigation (x+s, n=3)

TR/ (pg-mL™")

B N 3 SFIE/ (pgemL")
W inE 12.43 12. 40 12.47 12.43+0. 04
FEA S U 139. 70 139.92 139. 86 139. 82+0. 11 *
WIRE AW 26.53 26.39 26. 44 26.45+0.07 **
WENR & A [ R o Hi Ak 144.23 144. 30 144. 24 144.26+0. 04 **
SRR R, P<0. 01
100 BEREEIREE® S, T0.5.1,.3,.5, 7.9,
201 i 10, 12, 14, 16, 24 h HRHEHUMA% 0.3 mL, [R]m}
80 i A
e 701 —~ B AN %I‘}Eﬁiﬁiﬁﬁﬁ'}_ﬂ(, 4 000 r/min fRIEE L 2 min,
:ﬁ 60 - —— [ {4 A 3 o e
= 5] —— BT A W 5 I3 & F-20 CUKFE P IRAE
% o 2.6.3 bR, WHIREIATCH & RS RREGR IR
20 ZEUIR XTI 10 mg 2 10 mL B3 H, 25 %
f' I ER B2, i A B 2£400. 0 ng/mL, B

0 20 40 60 80 100 120 140 160 180
t/min
B3 HmiEEsMatms

Fig.3 In vitro dissolution curves for samples

ok . BEIRE G . WEARE W) A HUA ]
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2.6 HWAHIHFIHTATR

2.6.1 WEBWHE WO R R RO RS HUA
IR A W B4R 7 UGS B, 0. 5% CMC-Na i)
Be il B 10.0 mg/mL IR 2 W (LA i E 3T,
FIFC

2.6.2 4l B KEERE™T 18 KK RBE
Loyl 3 4, LGRS ALK 12 h, 20 mg/kg
FIEHEB S TIER . BIESEA, BEIRE S

TRNARIE TR, A % AR U B2 147 R X RS 10 mg &
50 mL )i, OMEHE A, FIR T E 0.5 h
JEERTBZIE, 15200 pe/mL WM, ZIEWMBERE
800.0, 400.0, 200.0, 100.0, 50.0, 10 ng/mL, EJ
FoNcT FE A TR
2.6.4 FEMALFE WM 100 pL. WERE R
(50.0 ng/mL) 50 pL ZE.LET, MA LS mL &
W5 IR TE 6 min, ZMJ2JEHR LIZA VA, WA
RIRF ZAG R ZA PR, 100 WL i 8 4 2 %
UUUEY), ¥R 2 NRHE IR, R,
2.6.5 HMEXRFZE B “2.6.37 T [ AEJE
U IR SR WA 500 wl, 45 CRSEERRT,
A 25 (1 IfiL 3% 500 wl., P AR % 50 pl, %
“2.6.47 WURNJTIEATE, FE <2117 WiEGESAA
TR E , S ULIE 4 LA RE S IR v
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1. internal standard 2. spinosin

B4 HipiaE HPLC &iLE
Fig.4 HPLC chromatograms of spinosin

AR (X)), TR IR R 5 R IR I 25K R I T AR
ZWH bR (Y) #HATEIE, H RN Y=
0.0032X - 0.151 2 (R*=0.990 9), 7£ 10 ~
800. 0 ng/mLyBE NZME LR RIT

2.6.6 ik A g B 10.0 ng/mL (1K) .
400.0 ng/mL () . 800.0 ng/mL (/&) FifHkE
MW HEW, HNKEEE (n=3) RSD ¥J/hTF
10.66% , H [A] ¥ % & RSD (n =3) ¥ /NT
10.26% , RUZ T PAE®E RLF; MBS T 5 d
WAE “2. 1. 17 TUEGE ST SRR e, 45307
WE, W RELTREEZES (P>0.05), £
HIRERATE 5 d IWERRUEPE R AT, 100 wL 25 1 I 3 T i
A% 10.0, 400.0, 800.0 ng/mL, 7£ “2.1.1" Tif4
TSR N HEREIGE , B R 2R L BRI T AR L A
RA “2.6.57 TUREIHLR, A5 3 FhoT ik 5
F 5 1% [ R AE 86. 96% ~91. 44% 2 [F]

2.6.7 MELER A <2117 WAk Tt
e e, i 3P97 M8 e it AR A AU IR 32 2 2) 5
SEBR, GEREULEE 2, P 24 vk R [ 4R
ZERULIE S, bR, EASEER . BElRE G
[ A o3 A =22 ) 2 SR B i 2R A
fb (P<0.05, P<0.01); SHEr& R, & ¢, 0
FAEFEK (P<0.01), C,. . AUC, ,. AUC, , B3
R (P<0.05), PR A= W A B 43 ) n &)
219.61% . 265.39% .

K2 HREEHHFSH (xss, n=6)

Tab.2 Main pharmacokinetic parameters for samples (xX+s, n=6)

28 iy Wi R Ik 43 BA BENR S &9 RS HUA
Lo h 5.55x0. 88 3.38+0.69% 5.92+0.93™
C o ng-ml™! 142. 36+36. 68 316.51+93. 8244 406. 11£108. 0244 *
AUC,._, ng-mL™!+h 1033.75+182. 34 2 270.28+426. 1944 2 743.40£577. 27458
AUC,_,, ng-mL ™' -h 1 046. 14£190. 68 2 291.65+443.2744 2 861.93+597. 8944 "

TE SRR K, 2 P<0. 05,244 P<0. 01; 5 RSBk AL, * P<0. 05, ™ P<0.01

3 itig

F ARSI EA S Wi, T EW R A Rewk
WG A IMEAE IR, T R FE L2 E T, (A
PR R AR 2%, SO A2 B RR I, ik
P HOA MR | W0 B A B i IR AE P A
JERSCHERTTE, ARSEEG o, B 0T e s 2 ] 45 o ]
ARG DL RURASAEAE, SRR | (ROME
WORE Y U G R, MR X AR W R R R B )
219.61% , ABNV TR, SERZ5MH L, [#H
PRI HUA 1, BEHTT (P<0.05), FIAES HAEE
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i A o, BG5S A A S B
b FIAH L R F ST (P<0.01), ATRESEH T
EnTHE R R 2 AR, SR E i A
AT R R T TR B R X A g R P R 8 o )
265.39% , C,. . AUC, , 1 AUC, , B 4w,
Pl BEIR R A WA BTk 2y
PIRG iAo A [ R 2 B J el 3 Bz i 3K
VR A B AR 2 7 A BRI, IR — 2B i SRR
iR, AN, TR E YA BRI
SR, ORI R BRUA IR E R E AR, X
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