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Preparation and Characterization of Lurasidone Hydrochloride Solid Dispersion and Study on the in vitro
Dissolution Behavior

ZHAO Haitao, SONG Guangxi, YIN Xuezhi, WU Chen, WANG Bing (Changzhou Pharmaceutical Factory Co.
Ltd., Jiangsu Changzhou 213018, China)

ABSTRACT OBIJECTIVE: To prepare the lurasidone hydrochloride solid dispersion, and improve its dissolution rate. METH-
ODS: Taking povidone K30 as the carrier, solvent method was used to prepare the lurasidone hydrochloride solid dispersion with
different drug-load ratios (1:0.5, 1:1, 1:2). The in vitro dissolution rates of 3 kinds of lurasidone hydrochloride solid dispersion
with physical mixture (lurasidone hydrochloride-povidone K30) and original preparation were compared. X-ray powder diffraction
method was adopted to analyze the crystal structures of raw material of lurasidone hydrochloride, povidone K30 and accessories,
physical mixture (1:2) and accessories, and lurasidone hydrochloride solid dispersion (1:2) and accessories. RESULTS: Com-
pared with physical mixture, the dissolution rate of lurasidone hydrochloride solid dispersion with drug-load ratios of 1:0.5, 1:1,
1:2 was significantly improved, and the dissolution rate of solid dispersion was increased as the increase of the carrier ratio. The in
vitro dissolution rates of lurasidone hydrochloride solid dispersion with drug-load ratio of 1:2 and original preparation were respec-
tively 101.2% and 100.2% in 20 min. X-ray powder diffraction showed, there were characteristic absorption peaks of lurasidone hy-
drochloride and accessories in physical mixture; the characteristic absorption peak of lurasidone hydrochloride in solid dispersion
disappeared basically, and the characteristic absorption peak of accessories still existed. CONCLUSIONS: The in vitro dissolution
of lurasidone hydrochloride solid dispersion with drug-load ratio of 1:2 is similar to original preparation, and lurasidone hydrochlo-
ride exists in the solid dispersion as amorphous form.

KEYWORDS Lurasidone hydrochloride; Solid dispersion; Povidone K30; Dissolution rate
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1
1.1 {88

Empyrean 7! X 828453 K 7 554 (af 2% PNalytical 23
F)) s WSG3 AU AL PR PRI (75 [ Glatt 24 7] ) ; ZP-19 %Y
Jie e 2R LRSS — I 2500 ) s RCZ-8M BV B
AL CRIEER KR KB R A 52695 I HPLC
(5 [ Waters 2 H]) o
1.2 #AmEiH

SRR 7 R SRR 24 %t R CR R 25 T A BRAS
AL A5 1 150922, 060-155, 245 i : 99.6% .99.8% ) ; H #&
st (£ [ Merck 23 1), IS : MT774694 ) 5 32K FR F KL 2T 4
FH(SEE FMC A H] LS : TN14827751) 5 R4k K30
(EE ISP /A H] L5 : 0001895574 ) ; e 4 — A AL iE (=]
Degussa AG 2\ 1), 41t 5+ 154102814 ) ; fifi f R (I M Ji2
VA FRA L5 20150803 ) 3 £h R & P4 i - (Jie
R, 5 44 : Latuda®, H 4K Sunovion Pharmaceuticals
Inc, It 5 : M0543630P, HLA% : 5 A~ 40 mg) ; B B h (o 3%
afi, HAi R o i gl , KR 78K .
2 FiEEHR
2.1 H&mHEE
2.1.1  EhPREF7 VG AR LSRR K30 k3K
AR IRE, SR VS 700 3 1l % 5 7 ] [T AR o AR . 2
3R (m/m) Fg 1:0.5.1: 1,1 243 HIFRBUER R &7 P4
JEUREZY 40 mg 1 EE 4l K30 20,4080 mg, 43 7 & T-ks
PR A1 000 mL TG /K £ B, R %, 8 H (D) 2% . 240
W) 30 min Ji5 fiff 58 4 5 A o ff H WSG3 24 37 £k IR il A
B, B T A R TUREAIL I R EE S 85 °C, 4 b A ¥ T bt
55 TG, e B Ja e AL R HRLATL P BE AR Pk 2 40 H
ANERAN T, 758 R -7 7 ) T AR oA . a0 S
#&ME(102.82.42 mg) ACHRFR H SL£F 4 K4 (4.8.4.8.
4.8 mg) JRZS A ALAE(1.6.1.6.1.6 mg) FHEJSEREE (1.6,
1.6.1.6 mg) , {1 ZP-19 AUkt X /L A, #25 F Joi
o0 170 mg B R 60~80 N, 145 1. EhmR & v
T [ A A R R A T R L 1

F1 HERERFEREE S A R4 75 AR (mg)
Tab 1 Formulation of Lurasidone hydrochloride solid
dispersible tablets(mg)

2
45 1:0.5 1:1 1:2
FR RGP 40 40 40
RYERN K30 20 40 80
HEE 102 82 4
AR AT A R N 48 48 48
JieAs Ak 1.6 1.6 1.6
TR R EE 1.6 1.6 1.6

2.1.2 HERERFUEYIENRAY) R 1P 2
AL Ty AR BB, BT RAS BB, T TIRA
57,8 ZP-19 Uit R LT A, #8 7 Baoh 170
mg ¥R 60~80 N, H T4 .

2.2 HEBEN AN AERNEL
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2.2.1 OREAME SR HPLC Bl $h B e R v i it &
. {0354 . Dikma C (250 mmx4.6 mm,5 pm) ; i 3
AH : FHEE-0.06% — 91 LRI WL (60 : 40, V/V) 5 itk : 1.0
mL/min; £ : 30 C5 KR : 230 nm; A 10 pL,
222 REERMIE K% FRIBGER FRE- 577G i [ 4
AU (Z9AH 24 FEh AR 7 PU T 25 mg ) A 3 R 4437 U il
XF BR G 25 mg, 23 BT 50 mL M, 0 Y A K 30
mL, #8745 (L5240 W) 15 min, 5%, JHH EE-7K (60 : 40,
ViV, NED B E 2 5, oL iE . IEEIEW 1 mL £
10 mL S, BB B K AR R 2 20, #2250, 43 i R it
T VA TRORTONT BRI T o 5 BBOAS 5 T L 1 ) 1) 25
AR, FH - K e s R T B R, 21 0, IR B R
YERZS FAXTRE . #5227 00 F 3 S bR a2 , i 5%
ik, g5 R ER, RS PN S5 AR s 2 B, B
VMR B R R 6 17 7 R U 1 AN IR T 31000, 2 1 kL X
LR IR VU WA 3 JC T4 o

2.2.3 ANMEXRRFEE KEEVROE LIRS P 0T RE A
25 mg, & T 50 mL = i A, A B I i O B 2 4
JE PR HIARIE A . o A R R I A 1.0, 1.5,
2.0.2.5.3.0.3.5 mL, & T 25 mL &, B R 2
ZIE BR5) 2. 217 T T R S A AR I A, 0 S0 T
o DAFR TR 5 7 74 ] o o Wk B R A A b () D 1T FHCR
DNABAR () AT R A3 B R y=117 341 489x+
46 143(r=0.999 9) . Z5HFHH , Fh RS- v 75 il I Ht ok
£ 0.02~0.07 mg/mL i [l P 5 0 1T R R 3 A 2 1 O
o HAGMIER 4 0.016 ng/mL ({5 R 3) , &R A
0.064 pg/mL(f5ME LA 10) .

2.24 WERREEEEE R 1R 12 i,
145 20% 80% . 100% . 120% 4 [ vie BE B %5
FEANUR FE AT 3 403, SE3 T 12403, 000 5 R i 2 VG e 7 o5
HOIESE EICR . 25 R B8, 20% .80% 100% |
120 9% W B 15 0~ 25 TSR 43 51 2R 101.5% . 100.2%
100.4% .100.7% ,RSD 43514 0.7% .0.6 % .0.3% .0.9%
(n=3),RSDE/NT 2%

225 MEEL w6 0BT B 0.05 mg/mL
(AR S TV, 45 2.2.1 7 T T i S AR R I 22 , i 5
TR, B A . S5 BN e AL RSD K 0.5%
(n=6),

2.2.6 FoEtkiEe WS BT E Y 0.05 mg/mL Ayt
AR IR, 3 IR 0.8.40 h, 4%°2.2.1 73U 438 414
HEFEINE e SR AR, F MR T fr et 45 BoR,
M RSD M 0.1% (n=3) , F& WA i V5 O AE 40 h 1Y

FaEME R
2.3 BHEILE
% M 3 [H FDA % i £k J5 ¥ (FDA dissolution

method)", 2R FH 2R G 2. 17 300 il A [) 24 25 b
) T 65 P T A A RO S R 8- o P T R

(22K EL 1 2) FGTRIFGI A PR S B . e B 14H 50
t/min, % H A5 pH 3.8 1272 FRZZ g i 900 mL, Bk
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AHE] 2 5.10,15.20,30 .45 min, BURE TR}y 10 mL , BURE[FR]
A AN D SRS A B W R 0.45 pm L IE
JE o 0, B E U L $2 2.2, 17 30 I (A3 S E HEREN 22 L ]
SRUETH AR, F AN 8 B it IR el th it 26 4521,
E R BT P4 A [ 44 2 AR (1:0.5,1: 1,1 :2) 20 min B
V258 89.3% . 93.5% (101.2% , 1t £h 12 £ 7 7 i
YIENE A 20 min RFRE 1 R 75.8% , [R5 20
min R H R 100.2% . 45 R BN, 253 12 3k
PR 2 1S R 5 A 3 B 5 TR ok 350 1) SR AR o R
o 3k R P I [ AR A AR P B RN R A
TSN H Hh LI 1

120
100 #* . 2
)/)/ X

= g o X/*/ —— A R 1 1:05)
= — —o— SR EHTHA A AR A1 1)
R e e AR 12
E 40 / — SRR )
% —— [
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Fig 1 The in vitro dissolution curves of 3 kinds of lur-
asidone hydrochloride solid dispersion, physi-
cal mixture and original preparation

2.4 XHEITH 2T

{0 XM AT S, 43 ) 6 18 6 v i SR

25 R YER K30 5 4kt  Eh iR - hrva R ) HE &

(22K LL 12 2) FER R 45 or DA e ] (K o3 SR (252 1:2)

HEET53HT o XM AT WL IR 2.

—J——A—u—\M—AA———L SRR DI S
WUMWJ"\M RO IR A
! % , iR K30 5Nk
LRI
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20

2 XHE&BROTHE
Fig2 X-ray power diffraction pattern

AT 2T DL, I 7 G SR 24 4 it A AT S e B
B FEAEN I 2043514 8.8° 11.4° 1 13.9° 15.1° . 15.6°,
16.5°,17.1°,19.5°,20.8°,22.0° ,27.3° ; R4k il K30 15 4h
TR B R AL I AT U8 2643 53] g 1050 14.7° [ 18.7°
20.4°.21.0°,23.4°,28.3°,29.6°,31.8°,33.4° ,38.6°; £k
R 5437 V4 T A0 BV 5 ) W TR 3 v PT  30 Eh R 3 7
FRRAIE WS ATS A7 A, 56 BH R R &P v i 47 A i A X
FEAE 3 TR TR 654 74 A ] R 3 BSOS ) P 3 v R R 547 7
Pl P9 15 I B AT e SRR AR 9 2, LA PR AR O PR A e 3 A
TE , F TR LR TR -1 78 I[85 A% 7 M v, 56 TR 65437 74
SE AT AR, 25 T IR B b Al 1y, vey 88 0 Wi

SR

- 4878 - China Pharmacy 2017 Vol. 28 No. 34

kb VR IR A5 R R B R R TR 4 7 I )

JR A HUA S, BE 2 H e L

3 Wit

ASBIFTE R A I3 B H AR | 38 ey h R - 17 7 I 15
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