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Effect of different preparation processes on the properties

of aprepitant solid dispersions
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[ Abstract] Objective: To establish an analytical method for determination of the content and dissolution of
aprepitant, prepare aprepitant solid dispersion by three different preparation methods (hot-melt extrusion, solvent-
melt method and spray drying method ) , and investigate the effects of different processes on the physical stability of
the solid dispersions. Methods: The effects of different preparation processes on the stability of aprepitant solid
dispersions were measured in terms of water content, moisture attraction, residual microcrystals, aprepitant content,
related impurities, and in viiro release. Results: Among the three different processes, the aprepitant solid dispersion
prepared by hot-melt extrusion had low water content, poor moisture attraction, drug in amorphous form, good in
vitro dissolution behavior, able to dissolve and release in acid solution, resistant to crystallization and precipitation
behavior due to pH change and maintained high supersaturation after transit to the intestine. Conclusion: Hot-melt
extrusion is the optimal preparation method for solid dispersions composed of crystallization inhibitor HPMCAS and
dissolution enhancer PVP K30.
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B[t DL 31 (aprepitant, APR) J& A4 P 4y 5o 289
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( chemotherapy induced nausea and vomiting, CINV ) ,
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XPE105 i+ KV (47 ) -E R 2 AU A R A A ) 5
SK8200H ( # 75 4 - 1 B} 3 8 A AL g A PR A ] ) 5
THZ — 100 f& i #2 K ( b i fH — B S AU 25 47 BR 2
A AL (IKA AL 5% & AT R A Al ) s HI650 850
B CI T WHASAS 5 T A RS 7)) 5 glatt mini 3 46 K
(Glatt 24 7] ) 5 KF915 /K- 3% R 7K 43 AL ( Metrohm 2%
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IV X-S 2 AR AT (A AR A2 LR 24 o
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APR JFRE25 (BB DR R 25 A FR A A, 46 B
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Phenomenex C, {43%4% (150 mm x4.6 mm,5 um) ;
TR : O 0. 1% BRI WL (4555 ,0/v) 3 K I ¢
£:220 nm; i 1.5 mL-min "5 FE IR .30 °C ; ik ke
H#:10 pL,
3.1.1 FrfEfh &k dl HEAREGE E APR T
50 mL 2t rh, I A BEAS BT ik A 1.0 mg -
mL " BRI 1 RS R U o I 1 TR R
FRkJEH 0.0050,0.0100,0.0200,0.0500,0.1000,
0.150 0 F10.200 0 mg-mL ") APR & ¥ iAW, LA
W (C,mg-mL™") Ak b, 05 10 BL(A) Ry 9k
b, P AR R A 7 #2 o A =13 463 744C -4 084 ,r =
0.999 7,3 7 0.0050 ~0.200 0 mg-mL ™",
3.1.2 KHE REEBEARMET W 1 DL R
B E k& K 0.020 0,0.050 0,0.200 0 mg-mL ™", i#
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3.1.3 fREM REERBERMETTS W 1 DL R
B E Mk JE 4 0.020 0,0.050 0,0. 100 0 mg-mL ™", 43
ST 0,4,12,24,48 h I W TR AR, 7E 48 h (N 1Y &% &
RSD {4 <2% .
3.1.4  [OR KRB AR E AW 1 DL BEAR
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W BE AR U, BN R EE AT 3 O iR 5
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Phenomenex Cq {0,354 (150 mm x4.6 mm,5 pum) ;
TEhAH : 0. 1% BEFR I WK (502 50, 0/v) 5 K il
£:210 nm; FE# : 1.5 mL-min ™' #E R 30 °C; #h A
7 :50 pl,
3.2.1 ftr#Eh&medl HEBBAREF 1
AW pH 1.2 #5120, 1% it & 80 ¥ Wi A1 pH 6. 8
BEFR B 38-0. 1% nt i 80 2% vh ¥k i B i 0. 005 0,
0.0100,0.0250,0.0500,0.0750,0.100 0 mg+mL "'
) APR RFNEW, LA C(mg-mL™") R B 45, A Hy
AR TR RIE R A =15697C +610.4,r =
1.000, 243 B 4 0. 0050 ~0.100 0 mg-mL ™", H ¥
H#PE 5 100% v B Y 0 B0 LA R 0. 08%
(<2.0%),
3.2.2 WEE FEEBBERMENSW 1 5002 F
s A TR B Uk B R 0,005 0,0.050 0,0. 100 0 mg-
mL ™' S UERE 6 &1, W ALAY RSD ¥ <0.22%
3.2.3 fREM REERBEARMETTSW 1 55 LI
Py A AR B VR B 0,002 0,0. 005 0,0. 008 0
mg-mL ™" 4 0,12,24 h 2 0 1 AL, 78 24 h 4
[ RIS TE 98% ~102% Z [H] .
3.2.4 [[YE A5 B FREL HPMCAS 150 mg, PVP
K30 50 mg, APR J5 } 25 50 mg & T 25 mL % &)
e, BL AR 2 me - mL T A BREIN S 2 S W B BURR
HEN 2 2, 3 00 A R P e P 9 335 o A0 B A R
A% 0. 002 0,0.005 0,0. 008 0 mg-mL ™" A% ., &5 vk
JE B A S TR, SR AT 3 O, LU S
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Phenomenex Cq 4% (150 mm x 4.6 mm,5 pum) ;
TENAH A O 0. 1% BEFR AW (5295 ,0/v) , Wi A
B: 0. 1% BEER VS W (955, v/v) 5 Hii B3 : 50%
N VE W5 K P 4K 210 nm P # 1.0 mL-min '
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5[] /min WA A/ % LB B/ %
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6.1.1 F/KEME FHRIK-Z AR 00 & F
KRB A2 WA AE 8 B L B E 3 AR TR T
2 A BB R S BUAOR R B OK R . BN
SEATINAE 3 WK, I K 3 (E
6.1.2 5IBMEFEE PTUMBEER —KET 25 C.
70% RH 55 rh A% AR E , 10AE m,, B3 B T 2000
2 B S [ AR A3 Bk A &, P8 T PUAMOR N JR
FEZ 1 mm K% FRE, ICAE m,, WA & T 25 °C
70% RH fy e LR AR L 1,2,3 d 9 [R]— B ) A
B R B AR, ICAE my, AT 2 1 IR IR XA
WEASRIET DR =(ny -my)/(my —m,),
AR A5 51 0 48 3 5t 0 10 B o) 550 g 5 9
6.2 3MIZXNHYEERTHI M
R I A X B 27 i £ R (XRD) SRAE 245 ¥ 18
AR TR AR o DR 5% : Cu-Ka 526 A
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DL R bRl i 5 Z 22 0 4 XTHE A,
6.5 3MIZxEIMEHF M
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APR W53 25254, pKa 5} (9.97 £0.70) ),
M 2% 2 25 R 0T J0, APR 19 5 fif 14 o 5 A 383 1) pH
MHHEPE , A 5T pH R 1.2 567455 2.0 B, APR [1°F
BRI E 5. 21 pg-mL™' . HLZYK 5 H
Hezs ik A i ), th T B i AS WAL 1 pH 5% A8
APR 75 B 50 e W e 1) 3k A8 vh A7 78 25 3 A0 R I 45 A
TUVE RV , X 245 W) 1) et Pk R 22 4 M 3 B2 T
Wk T B2 A B TE G S PR A R %k £ pH
1.2 ERRR WA pH 6. 8 B 1% 4 +h 22 vl M A 40 ' W
550 W AT e W 1 S R AR S A A R I 4
RAEFE 0. 1% (1) Tween-80 ¥4 W AT 4y 35 175 751 LA 12 T
By o

T2 B F DT AH AR AN [ A0 A A S A A

xxs,n=3

A i T/ wg - min !
H,0 0.85 +0.01
pH 1.2 HCL 33.34 £1.00
pH 2.0 HCL 5.21 £0.09
pH 4.5 PBS 0.87 £0.02
pH 5.5 PBS 0.82 +0.01
pH 6.8 PBS 0.63 £0.08
0.01% Tween-80-pH 6.8 PBS 2.06 £0.03
0.05% Tween-80-pH 6.8 PBS 4.36 +0.21
0.10% Tween-80-pH 6.8 PBS 17.71 £0.01
1.00% Tween-80-pH 6.8 PBS 160.44 £1.65
0.01% SDS-pH 6.8 PBS 1.98 £0.08
0.05% SDS-pH 6.8 PBS 16.09 £0.38
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5 W 25~ A0 T8 R - ik ) 8 ) TR 3 AR 2 )
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095 P A o, JAE BF A A 0 A A3 O 5
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>2% H <15% , 2% 5| 4 2 R0, 8 4 5118
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I A 3 HOAA F 5 K R RN 519 7™ B 5 R 2
FLE I A7 0 18] 09 B3 1, SOk & B, K 43 2 5 384 o
LK AY 3B A 2 5 Bk 8 Ak 5 A8 3L I AR
T3 A ARG B B K Gy e A R R
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3 3 #MIZH &K E K S BRI TS T
Wk 4 PR, 3 T2 A Y 1A O B
XRD &3 b 22 B g v Sk 0, G if B, 15 1 24 4 LA G
S B S0 T R R
VA
— WE T
—— At
— API

10 20 30 40
20/°

B4 3 Fh A 00 AR BUA R XRD 3

4 IMIZHENEERSBEHRER. SERE
KR

3 R T2 A RS B A 5 R R S R
iR 3 ron . O [Fl— Ak 5 il £ i [ A op 1A
ORI /NS A/ El 1 I o 27 R N R N
TR0y R A, A 5 5 0 T L R R 8 0 - i 2% o
£ W [ A 3 OV A 2 THT IL v 2 30 S o P S JRECAR: , A
FE B 1 A [ 23 F A 8 SN LR R A % A AR
Yo @ 3 Fh 2 A B T A S T8I B i 1 A
95% ~105% Z[a] i 2 T S B REZER, @ £ 3
ol ] 2 T 20 2 B LR HOAR B 2 < 1.0% |, Hof
R <0.6% . 3 B T 24" R A L N2
B HED g W55 4R > PR BT > R - R DR A
BB I R -0 R AR T B B R UL, 25
B 32 R B A, RH R T 55 T AR Ok U, A2 IR
(] S, DR ke )™ A ) 2% Jo R D

®3 3T LM FE AR %

H KW i
T VISURERIN s
Mg IEPN: S
W5 25 T [ERCREN 97.9 0.96 0.63
TR -0 il 175 ] 96.2 0.03 0.02
BT RE AR Y 95.3 0.72 0.44

5 ABRFUHASEESBENESENSE
AR BT o125 1) 144 o 1504 7t DL 36 4, A
HA 4 (79.00 +0.85) mg, RSD H 1.08% , A =
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1.00, MR A g5  BE LA A +2.28 =2.87, <15,
Ui B P 5 1 o A% 100 TR o BOIR & S AR A
FILAE o
6 3 FITZH&HE KBk s

3 o T2 ) A 1 [ AR 43 AR ) AR A i s il 4 an
B 5 Fras, 3 Fl T 20 A8 14 144 43 J0IAR 1 8 i A
SEAANIE] o W55 R kA% A AR o O AR U A
TR HIE BCBE R, [F) B 5 B 7 24T b, ok 58 & o ik,
LV firp T3 I R B AR AR 2 APL KF o 36 AlX
b IS0 i R AT BB 25 W0 R R T L A R
TEFE R B AN S, B A S oA R S 85 K
i 14 3 TET R A U0 R 0 Y BERRAR T

120

—— BEETFIR-ASD
< —e— I -ASD
g 60 ——HH i -ASD
< ——API

0 1(I]0 2(I]0 360 4(I]0
t/min
5 3 B T2 A S AR Y
AT (0 =3)

FAKE B 3 0 9 ) -0 Tk ) o 1) [ AR O3 A
TEFR P B PR Tt A AN T o 9 ko 4 14
W] A BOARAE TR v 2 h i R 290 30% , =
JC [ A 53 B b T A8 TR A A BT o R U 1 32 B v R
) HPMCAS {14 il i, 6 42 fioh 1) 56 14 395 11 A o
HPMCAS i fif , 245 9 3 %5, 35 3 100% 19 %
JE o PRI B I A 00 T AR O3 IOV TE R PP i
M FERR P R A 93% , LT g R
o ARG Y A AR TT ) 60% , fHZEK
PR GH PVP K30 IR 1 7 i 1 55 WK pH i
fifp (14 5% [, DT (56 75 HPMCAS 75 4b 77 Hh A 31 3T 3
00 R BV 5 BRI 2 A0, RV A B EE O pH 6.8
BRCPEAN B BT R A A2 i 4 RS B Ah b ARG
PG AEFE WL 4 b 5 5 BE 2 F5 A 24 88 R 1Y i e A
JE o SR T B I I 22 S 114 AT i DR R R B
1A N TR 95 Tl A X 245 9y R s 1 R R ) R
R EAT DO, AT S 2024 Wy A P 3R A v 1 3k
PO IERE B IR A SR A
Wy 32 PRI Rl BT VD e RLAR A W/ TR S R AR, 2
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e —BLRE S, 259000 58 o0 A TSR K M BT PVP
K30 1, HPMCAS w53 4 58 /b & (0 254 o 1l 30 7
FRPEA TP o BT R KR AW b 2 o8 & R
B, 7 B B A Y HPMCAS b (1 25 9 4> 1R
o M5 ABRYEAN G, UOTE M ] 5 HPMCAS iR
SEAVER, AW ROt 4. B AL U7 i 20% 1) PVP
K30 38 T HPMCAS 1 i i #¢ vk, Bt 25 ) 78 /e vh
FEAT AR R RV -0 i A L R R, 25
ROV RN R A 50 4V A6 F b, A5 25 W 1 TR
T, HE— 25 VA TR A A SN A, 38 24 AR
BRI R KRG W PVP K30 5B HER AW
HPMCAS (iR A REE & . BREBRE, 25935
IYHUTE 2 R AR b, I e iR R A i 25
W) G TE TR TR 4 BT I, B 7R R 1 SR B
AL 30%
15 ®

S A RO ETR N e € N R S e S
PR B Rl A 0k . PUEERI I T2
J B 5 4 R R 2, 24 ) 7E = AR R A R B S AL
FE R RS = B VI ORE AR R 5 R AP R A 5
A TE I RDRLAR AN W/, 2 Rl L gy 8 40
BT AR D P B R A Bk . mE o5 TR vk SR
WL T2 R B 59 2k 2L, 259 5 3k 3k )
VoS A A A ALV R P 2100 A 5 ) A T A R R IR
2 N RS SRR yreb A TR N RN

BB AR DI Sy 2 ] A [ R o3 R e A 3
MHARZ — I B2k RS &5 T2
A T2 (A 1930 AEAR LK, U BF B R 2
FEMEWEAT) , A 70 4ERLIKE, EE WA &
AR AR Z —, X FE T HME 3 &£ 55 & FDA
FIA R B IR T3 (QbD) Flid B2 43 #r H AR (PAT)
BRI TR UE 2 S R B R S L
45 1 45 [ A 43 801 B B R M EL, BROE BE R OR
P A TR BRAEAL B 5 F ok H g5+
SR

F B E] APR RN A AP 2 ) = M, APR %
A BR T L Ak 2R G i TR 2% X 3 7 25
32 I} [B) 30 H FE 2 ~ 4 b PR O o R0 4 PR S A R 2 )
1 PR I AR AN RN B IO, U
A S 98k BRI B L B AR i A i =00 [ AR 43
TRIIA TR A Y B RS E M, N L R BF T2 38
& T4 APR [ K481k
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