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ABSTRACT OBIJECTIVE: To prepare Capsaicin solid dispersion, to optimize its formulation and characterize the dispersion.
METHODS: Capsaicin solid dispersion was prepared by melting method using P188 or PEG4000 as carrier. Using 60 min
accumulative dissolution rate in vitro as index, orthogonal test was used to optimize type of carrier, drug ratio and stirring time.
Validation test was conducted. The stability of Capsaicin solid dispersion within 0, 30, 180 d was investigated at 40 °C under the
relative humidity of 75% , and X-ray diffraction (XRD) was used to analyze whether there were peaks. Capsaicin solid dispersion
was characterized by differential scanning calorimetry (DSC) and XRD. RESULTS: The optimized formula included
P188-PEG4000 as carrier, capsaicin-P188-PEG 4000 mass ratio of 1:5:3, stirring for 20 min. Accumulative dissolution rate in
vitro of Capsaicin solid dispersion was 84.6% within 60 min (n=3), and the preparation kept stable within 180 d [RSD of content
was 3% (n=3); XRD showed that there was no peak]. The phase characteristics showed that capsaicin was highly dispersed in the

amorphous or molecular state in carrie. CONCLUSIONS: The optimized technology can be used to prepare Capsaicin solid

dispersion, and improves more than 80% dissolution rate in vitro at 60 min. It is stable, simple and feasible.

KEYWORDS Capsaicin; Solid dispersion; Formula optimization; Dissolution rate; Characterization
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2 i 24 o A R 5T B, L5 < 100829-201605, 45 JiF -
95% ) ; P188 Fll PEG4000 ( [5 25 48 A1 4k 2= 1A BR A |l
#5-:20160203011 . HTF20160112-006) 5 F iy £, 41 ,
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2 FiEEHR
2.1 CAPRGBHHIFIZ

BB B, N 20 20 mL A (1% . 40 kHz, 2
2200 W, A5 10 min {5 18, JRERSG 42k, T SCh HAh#E 75
PRVETCRR IR 6B 2 2 DL UL 25 64T ) 30 min, 1 €, W4
VB £ P 5 A v hn B 20 mL 2K 2% 8 75 30 min J5 ik
UE AR, AR EAE LR, A 3URINUEIR, 70 ClE
TEAFERAR W dn I8, CAP 5 40% (g/mL) o
2.2 CAP-SD HJ#I#&

T VG Bl 45 CAP-SD, 2 BIFREX 100 mL () CAP
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PEG4000 7£ 65 CoK I HHASWH 1 22 58 2 Ja 1k i) s
B, A CAP ¥ 45 ¥ 4k S48 F1aE B[R], 4R 1
B BUKIn TR H 2 5E b, fn s T A T
FErh T 24 b U BEES Ky A 60 H i4S CAP-SD.
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4 CAP il % i CAP-SD J& 2% I Bt < Ak B 3 /) % 3%
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Fig 1l UV scanning spectrum
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Fig2 HPLC chromatograms
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A B Ak AT
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12.18.24 h 5, P B “2.4.3" 1 N {433 S5 (4 R0 5 , 40
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x1 ERERNELR

Tab 1 Results of recovery tests

CAPHf,mg AR, mg i, mg MR, % FHELCE, % RSD,%
50 15 55.14 95.89 99.00 278
50 75 5823 101.27
50 75 51.4 99.86
50 175 66.89 99.09 99.31 051
50 175 6743 99.89
50 175 66.79 99.95
50 25 71.57 98.71 99.23 1.73
50 25 7091 97.81
50 25 73.34 10115

249 CAP & KEFECAP-SD (iS5 :20170525)
& (Z9H24 T CAP 50 mg) , IATJC/K ZBEH A 15 i, LA
TG R B2 F55), U8 #e IR 2.4.37 R Ak 2%
PEEFEIN 2 , e SR TR AR A A A 7 #1158 CAP & i,
2R R, CAP 755 Ky 49.94 mg(n=3) , Bl CAP-SP
i CAP 514 10.89% o
2.5 EIMNERLERIIE

Fie 2015 A R [ 24 L) DU 0931 95 i B S RE ik
N 5 ks (AR ) e ), 5 B Ry (50 £ 1)
r/min JKISIRE A (37 +0.5) °C, B 5k it Ak it
75 3% SLS-Na fy 4 7K 900 mL. FREL CAP F1 % 45 &
CAP ) CAP-SD 2 500 mg, & T A, A 2459 # ik
B A T G, 439 5.15.30.45 .60, 120, 180,
240,300,480 min BUEE 5 mL, 3 K BF M 5 mL 25 BR ik
A0 BUORE M2 0.45 pm BALUE RIS L, W IS8,
F 10 mL P, F IR “2.4.37 T F (1% 4 g RE I 2
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T CAP ()RR
2.6 &AHEMK

HR 28 A A DR B B A A5 I R B, RS 2
L S IE RS BUAAR S 25Wrhi FERT a] X CAP-SD ) 2 RUR
BRE A R SR B DL AR R 2R (A)
(B) Ji A (C) MH LR 2, LA 60 min RBRIE N
TR EIR, A ZR 37KF B e sk g b ik Jr .
R 5AROFILR 2, BRI T T 545 R IR 3, Jr 25007
R4,

*2 BEELGKFE

Tab 2 Factors and levels

, K
A% | 2 3
AGEIR%) PI8s PEGA000 PI88+PEGA000
B(CAP-PI88-PEG4000) 110 1:3:5 1:5:3
CSEHHATIE)  min 10 2 30

®3 EXRERITEER
Tab 3 Design and results of orthogonal test

4o - i O BB
1 I 1 I 63.4
2 1 2 2 79.0
3 1 3 3 751
4 2 I 2 652
5 2 2 3 70.3
6 2 3 1 68.1
1 3 1 3 80.3
8 3 2 | 799
9 3 3 2 90.8
K 7.5 69.6 70.5
K 679 76.4 783
: 8.7 780 75
R 158 8.4 78
x4 FTESHER
Tab 4 Results of variance analysis
T5kR [EFHH AE F P
A 395.80 2 4524 <003
B 11835 2 13.53
C 94.22 2 10.77
ik 875 2

T Foos(2,2)=19.00
Note: Foos(2,2)=19.00

#3455 BoR , 3R Z X CAP-SD RS MNER I (1)
PRI N A>B>C, HEAGRER, AR RN
CAP-SD 1 60 min EFVBHUEA B &5 (P<0.05) , %5
&% &, CAP-SD el 4b 754 A:B.C., Bl CAP-SD Ak J5 7
#L 14 A1 P188 1 PEG4000, CAP-P188-PEG4000 [ Ji # [t
10503, R I Rl A 2R 5 25 W £ B 8] 20 min.
Fie B Al AL J5 1 % 34tk CAP-SD A i , %< 60 min 21
PR , FEoR FAARLLEE T~ (o) 1 0y 3 A St BRIl £ )
5 GERER, SHURE S A TR h £ 6 22 1] Y £
PIRTF 50, AN7AE B 25 22 57, H 60 min 2RV 43 71
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Fig 3 DSC curves of stabilitytests
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Fig5 XRD curves
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CAP-SD H 245 1y 1) 45 &b AT 5 U 11 2 sl b R 0si 55 , 3R W]
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TCE BRSBTS & B i 3da
3 Tt

CAP HA | {2 M2 BRI M R &7 VR (H i T
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JE . SD FIFHE A 0 5 5 T M S R A B LA 4
Al 0 B AU BRI A F B RS AL
TR R K = T 250 R, O HLRE
SRR 250 E B ORI . 7E SD AR kL ERE
L BRT BRI A FE v BT A — e Rk
JF A3 F T SD Gl £, 1 8 B AL o 60 45 3% 3 A AL 5%
LI (Tg) IR S E IERERE MR S 252
[ A BAE S . CAPJ& T RRIE 0T, FL3 L A
h(22.85 +0.06) mg/L"", Wt i T 7K , SD il 8 f Fit v {8
FHAEAR PP BT PEGA000 284 , AT Bl PEG4000 #5 1
TRV A O | (RAS AR M 45 22 1) CAP TR 1k BE 1 o
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I (PEO) R N M (PPO) £H 1) PEO-PPO-PEO 9 &+
R =ik BEIL IR, A SRR I K N -SRI e 254
e 517 2 25 W) T8 AL R [ 4 (i CAP & 4 T
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29 5 R W 57 A AR BN, 75 25 W05
JEE RN S e, A= R B AR AR . IS,
PEG4000 F1 P188 #BJ& K /K M AW, B itk 43+ Z 1] LA
K 52505 Z Bl eS8 il SV, AR 2R g
TE o AW LIRS RBURRE R % 548 b , LA FD
eSS AR WS &R i ok 23ISR R UM e W oa ) R
Wb T, e RE e A 5 T Fe A A O T2 BT Y
CAP-SD 1 CAP [ {44 60 min 1 2B X5 80%
Jt 454 DSC.XRD 4341 71 , CAP 5 PEG4000, P188 [i1]
FHAS M AT, =B I S H 3 L3I, nl PR A il o i)
R, T2 RifEnT %, 7€ CAP-SD 1, CAP 5
PEG4000.P188JEZ AL /R34, H CAP LU JG & #YEy 43
T REREALE AV RE SN BRRUE S
AN TE AR AL, W] LR FH A S B AR A AT i ke
CAP R FEAR A B , 3 0] DL 28 B o i A nl
LA, ol CAP HE— I BIBFGR T Ak R AL B AR AR

1 T CAP X B A B , 5 485 Wk CAP-SD il
& AV I RE  FIT AT 58T Z R B SB[ 1% ~5%
SLS-Na Zli /K 7 W B2 1 2 h 0.1 mol/L £ FR v Wik =2 Ji5 1 FH
pH 7.4 BEFRFH 2% thi (BEHL S I 1B 180 ] e i A o il
Jr s A2 BB OR S 11900 mL 3% SLS-Na Zfi /K% i
FVBLHL S o 18 V5 W R BRI 0, % 1R (50 + 1) r/min,
IR (37 +0.5) CH, Rl iAo 1R B i 4% S
TR 255 s HASCEEST CAP-SD, fIT ATEREIUE %
FE P $% 3% SLS-Na 2l /K I A A BT SRS 400 i
MR ST G MR . S — SR
CAP-SD ¥ R BEAE SR o9 (8 W ISCRR 100 B HEtE— 251l
R0 B T AT, SR K AR CAP RO FT I & K
AR R NS,

25 E TR A SCR R, LA P188 1 PEG4000 i
AT H 1) CAP-SD e e 1 R AT, 259 LU JC e BLIR A 50 4)
TFORAS B A BT 2k, 60 min i BB T ik
80% LA b, H T2 4 fapflial 4%, (8 FRUELfL A= 7™ . (H
AT A R BR L BRI R TR R e
%5, i3 SDTEH S INFa e, N — AT o8 5 H 0
T PR EE B RS 5 TR R AU Y
SE& 3k

HEZD; 2019455 30 B4 111

[1]

[2]

[11]

[12]

[13]

FE R MTE 25 0 e AR S Ae 1 25 g . —3R[S]. 2015 4F

P Ab T s Ho R BE 2R S iR, 20152 370.

PH XL, 3248 SR I DR FHAJE R [J]. 06 AR5 A 4 &

2016,28(2):129-132.

TRTT AL, T BB R M I [J]. R 4

E 3t ,2015,15(4):782-784.

R, R (LR AR, 3 BBUR ORI S LA 5 i

JE[].# d o & 25 K 52 524k ,2014,34(9) :58-61.

JEFFET, vt , SO UK, 55 BRI I PO B v

T SEBGPE F B G PR 2 R [T]. P 1B 25 28 23 4R, 2018,

34(2):191-197.

XIGE R3PS L S B SR O B ST AL

2 B 14 A ) 0 VR T[], o B 3 hkAR AL ¢ &, 2017, 25

(6):559-565.

TR S A | A48 s K R AR % B

HALH 692 50 D] K : UG K%, 2017,

SHARMA SK, V1] AS,SHARMA M. Mechanisms and

clinical uses of capsaicin[J]. Eur J Pharmacol, 2013, 7

(20):55-62.

SEKIGUCHI K, OBI N, UEDA Y. Studies on absorption

of eutectic mixture. II. absorption of fused conglomerates

of chloramphenicol and urea in rabbits[J]. Chem Pharm

Bull(Tokyo) ,1964.DOI: 10.1248/cpb.12.134.

XIMIEL , B R, 2R PR IELAT 346 2 A S B R R 1Y

il £ B AR SN2y R 22T, B 25 5, 2016,27(4)

531-533.

HVG ol =, BURIEE 4. 70 LS B TR - 2R 2 0 WL s s T

K30 [ A5 B il 25 ZRAE B ARSI NG I BFE (0], F 1B 24

%5,2017,28(1):115-118.

FW%, TR, BEARHE, S AT RSB B il

T RSB ZAT A BEFE[I). & B 25 4, 2017,28(1) :

107-110.

FEEER, XUPHE, e UL V4 JE b - 22 A% i b A

BELGHLHRIAFFE[I]. P B 25 54,2017, 28(25) : 3565—3568.

T L PRUEFE. HPLC I 5 SO0 i & (0], 77

B RFFPR(EFMK),2011,30(1):27-31.

AT, ¥ 2. HPLC 100 2 ASTR] 7™ iy B b Bopcs fn —

AP R SR I].F B RAR R E 25,2016,25(12)

8-10,13.

IR T L 25 S AR kAo ) 25 g2 w9 3R ([S]. 2015 4F

AL HT : B 2R ik, 20150121,

XK, T A T5 4 BIUR BE T 5T R AR g Bz 1k

AERYIFFE[I]. P B 25 5 4 &,2012,47(24) :2008-2011.
(ks H91:2019-03-15 & [m] H #1:2019-04-22)

(4 - AR U )

China Pharmacy 2019 Vol. 30 No. 11 - 1469 -



