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Preparation and quality evaluation of two types of colchicine ethosome patches

SONG San-kong, SONG Xia, WANG Xiao-fei, LIU Ming-pei, BAI Yin-liang, JIAO Hai-sheng
The Second Hospital of Lanzhou University, Lanzhou 730030, China

Abstract: Objective To optimize the two types of colchicine ethosome patches using uniform design and to investigate their in vitro
release, transdermal properties, stability, and stimulus. Methods Two kinds of colchicine ethosomes made of soybean lecithin (SL)
and hydrogenated phosphatidy (HP) were prepared using injection method. By the DPS 7.0 sotfware, the uniform design was used to
optimize the patch components of colchicines, polyacrylic resin IV, succinic acid, triethyl citrate, and azone in patch pressure-sensitive
adhesive, with its initial adhesion and hold tack as indexes. The colchicine ethosomes patches of SL and HP were prepared,
respectively. The automated dissolution test analyzer and improved Franz diffusion cell were adopted to compare the in vitro release
and transdermal properties of the two types of colchicine ethosomes patches, respectively. Moreover, the preparation stability under
different light, humidity, and high temperature conditions was studied, and the skin irritation test for rabbits was carried out. Results
The optimized colchicine ethosome patches by the uniform design adhere with the viscous standards in Chinese Pharmacopeia 2010.
The in vitro release of the three types of patches were fitted with the Higuchi equation and their release rates increased in turn,
respectively, which were (3.133 1 £ 0.327 2), (2.872 4 + 0.348 1), and (2.380 2 + 0.213 4) pg/(cm>h"?). Their in vitro transdermal
releases were fitted with the zero-class equation and increased in turn, respectively, which were (0.939 0 + 0.073 1), (0.877 5 £ 0.090 8),
and (0.616 7 £ 0.081 6) pg/(cm”h). During the storage, the HP patches had better stability than the SL patches, especially with the
stable color. In the skin irritation test for rabbits, there was no erythema and oedema reactions in 48 h. Conclusion The HP patches
have obviously higer in vitro release rate and transdermal rate, and for its better stability of preparation, the HP patches are superior to
the SL ones.
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HBR THR A BIisaig NG P, HEX
K, HRARAI A b4t

INE EMNCREE BN SR T, B IE S
SCXK () 2009-0004; HAKH A%, HEbE, £
JiiE 1.8~2.1 kg, HIP EANRFABE 2 N B BEATST
Frflt, S#IES: SCXK (1) 2010-0001.

2 FESER

2.1 EERiREYHI&

2.1 ERE B BHOKANBRRE AR Ak ST
ik 92U R N2 Ak D5 R RK K AL 30 mg
KW 450 mg JH A EE 112.5 mg 4E/E % E 4.5 mg
W 3.5mL mNEET, B TR L, 7%
s HES 2 LA R g2 83 N 6.0 mL pH 7.4
(RIBERR ER 220, LA 700 r/min B B R &5 N5
ZEMRT AR SEBEEE 10 min, BEANEISOL RS 40
CE, WA, H 0.45 pm —RVEyERSuE LAl
(CLEYRUNIER=S

2.1.2  HEAEEIEHOKANTREE TR ARk S
Bk 7 USRI Nk A B A OKALG 30 mg.
AR 600 mg. JH[EEE 600 mg. 4E4-ZF E 6 mg
WT 3.5mL 4, I 0.8 mg 12111 BLE-80,
B TR BFERS b, 08 AR o R G 4 DA it
REAZIEN 5.2 mL pH 7.4 [FBEFR E 22 v, LA 900
r/min FMBEFEIR A INSE R v s gk Sk HE 10
min, NS ROREE 50 ClEM, =iRAE, H
0.45 pm — IR Pk JEA I8 I RIAS R 5T R VR i o

2.2 EERRIRIGFI RS HI &

S ko7 VR B N R, if s I R
FEALH N IR N G 0.50 g A7 1% = 2156 0.27 ~
0.37 g JEHARR 0.065~0.075 g. % 0.030~0.080 g,
[ 3 TR AN i 0.50 g+ B /KA K 70 AR ez ot 1k
JCRKARAN R A Tl T 2 A 9 1 43 331 100 mg,
Fot R TR C EERR U R IR I PR IR — SR AN
BRER, IMANEEBE 5], 4 mAE] 100 mg
R 2 B I AR I AL ok o R Vi B i T, i P IL
ik, R, AR TR ER OmE S
JEE b, ISR REZ) 0.2 mm, SR ECE 20 min, 50 C
T4 20 min, FRINGRYERAK LIGHIEE S, DIl
B 2 emX 10 ecm K/, BIA3OK SZ 0 IE R AL A e 5t
PRI T A Bl AR I o A 46 K S Tl T e A4
[F) Y I A A B TR B K A R T A I 751
2.3 HFAEHRAINE

Pl (P EZG ) 2010 SRR BB S X T BT
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1 BOKLEEERAT Uy6®) HERIHARARRER (1=3)

Table 1 Uq(6°) uniform design test program and results of colchicine ethosome patches (n=3)

K A M I S AR

AR S (A 57

(L ias] A/ mg B/mg C/mg
I/ cm t/min  ZEHVFS (YY) [/em t/min  ZREVES (1)
1 310 (3) 75 (6) 70 (5) 0.1 0.3 0.10 0.2 0.5 0.16
2 330 (4) 67 (2) 30 (1) 8.5 57.7 24.90 8.6 56.8 25.50
3 370 (6) 73 (5) 50 (3) 0.2 2.2 1.01 0.3 2.6 1.22
4 350(5) 69(3)  80(6) 32 40.1 18.65 3.9 41.1 19.68
5 270(1) 714 40(2) 28 10.2 3.75 32 9.3 3.23
6 2002) 65(1) 604 99 58.5 2458 9.6 53.7 2333

ghA SEBR MR AL &, i DPS 7.0 A2
IV ER TN 7311 R N IR R A RSE S W)
A VE BT Yi=—1 079.44+2.72 A+
21.48 B—0.004 2 A°—0.17 B>, Hr=09998, @&
KPP J90.03, i il 5 Al F 9 785.34, Durbin-Watson
giit i d=2.21, UiIHRIAALAPEE R, 1T i
BRI & RSN 4=326. B=65. C=32; A
A= TN N B WARSE R Al E e S |
JiFE: Y,=—742.05+2.38 4+13.48 B—0.003 6 A°—
0.12 B>, H:r=0999 8, TFE/KF PN 0.03, Zil
18 F & 894.90, Durbin-Watson it & d=2.21,
YRR S PR, JF A3 e dR bR - R R 4
o A=325. B=65. C=41.

B ENPS i i SUEI VS i e e ST e =
FrEIR = BB SR, WA IR e, +F
FOTEEE: MR IR /N s ZURRRE R T )
SEM AN o bl E O B 25 1Y 2 R ORK K AL i e it
RN 3 4k, IFUEAT BRI R 0 FRE R D0l
G5 B0 B W38 BAT I MR 07, FERE IR A K

TR TE R FaR385) Bevt-4f T il % 0 771
SOEIEATAR IS TIIB= S prie
2.5 EEMFIFE

BRI NS5 Jo VA FE R KA B £ B v, oA )
“2.27 TUN A G ], %
2.6 FRIAKALES AT ZE
2.6.1 (i5AF (03%H A Luna Cig #1 (250 mm X
4.60 mm, 5pum); AN LHE-/K (30 1 70); 1K
R E 1 mL/min; £ 243 nm; #Hil 25 C
HEFER 20 pLo fEUbRESAE 1, BRRESREZ K
AKANBRVEE THE KT 2 000, 4325 K AT o FROKANBREE
M B i) R LA G R HPLC % B KT 1
2.6.2 WM

1D S6F FET R R % R BRI AR AL iRt
W 1.55 mg, ‘B 25 mL &M, INEK LR
IR RZIE, A, RIS KK 62 ng/mL
FRIRT Lt R

(2) PR A BB B e T A<
2.0 cmX 5.0 cm, #ELRPE, B 25 mL =,



%%

Chinese Traditional and Herbal Drugs %% 44 % 35 173 201349 A

° 2383 -

A B

W

[ S
0 2 4 6 8 0

(P

\—J\M/C_\/\ h
2 4 6 8 0 2 4 6 8

t/ min
1 KREMEERARNE A). 2% B) WFMSLBEERIKREYE (O). &% (D) ME HPLC &iLE
Fig.1 HPLC chromatograms of blank patches for SL (A), patches for SL with colchicine (B),
blank patches for HP (C), and patches for HP with colchicine (D)

IATK ClEid e, A (40 kHz, 50 W) iz it
HY 30 min J5 & A2 A, H 0.45 pm LIRSS,
B 7 (A VA

(3D BIPERE S i i 2« BRAS INAK KA,
HABA» 9% “2.1.17 F1 “2.1.27 TR k6425 E
FOKANBR I RIS 77, ARG 4% “2.6.2 (2)7 TR J7
EERAE, RIS B PR S
2,63 LMEXRRFRLRGUENERE: 0%
WY 62 pg/mL R KA B 5 0.03.0.054 1.0
2.0, 2.5, 3.0mL & 5SmL =i+, FHILKOEEE
7%, $&5), 3T HPLC A0,  DARK KA Ak bé T AR
SHERAPARR (YV), FURIRE AR R (XD, BT
LRPEMIE, FRIITRER Y=57.961 X+11.025, r=
0.999 8, &R RHIBIKAIBAE 0.372~31.0 pg/mL
HAT RIFIEIER R,

45 0.62. 12.4. 31.0 pg/mL (fik. . &) 3
AN TR S TR AR AL T G ot 8, HERE I 2 ) 1 d
E 0. 1. 24 4. 8. 24 h LLRIESEAE 0. 1. 24 4. 6
d (MU AR ME, T H W5 H RDE % % RSD
i 25 H A2 B RSD {E 4300 1.52%. 1.44%.
1.05%; HIER %% RSD {505 1.70%. 1.78%-
1.84%.

IPUIE B AR A e A4 I 7 FH G 7K I i
fiff s FEAN TR (RS RS 5 I N B9
h, Bl 3.32. 6.64. 26.56 pg/mL ik, . w3 Fd
JEIR B AR KA W, W #d45). HPLC A
BEREDE, % 3 Ko 3% RV EAS R K 3L
RSD. & B K G098 JIE I it A4 W 700 (14 ~F- 3587 [m e 6. 0y
98.63%, RSD & 0.55%; A0 uf NS o440 1) (1)~
BIENeE Hy 98.82%, RSD A 0.48%.

2.6.4 FERIE % “2.62 (207 TN 5k
AR VA, % “2.6.17 TR HPLC {03 & Fik
FEN 2 BETAARIG A, 25 3 AR S . 450K 2.

F2 POKUBERAEAMFINESER 0n=3)
Table 2 Determination of colchicine in colchicine

ethosome patches (n=3)
FBOKANBR / RSD/
(g %
362.89+5.21 1.48

FE a5

KN AANL ] (110404)

(110405) 357.824+7.72  2.19
(110406) 359.51+425 1.22
SALBENREY BRG] (110417)  358.39+6.17  2.03
(110418) 357.70+6.83  1.64
(110419)  362.414+549 187

2.7 MEFURSMNERE RIS

Fo B (P E 2 ) 2010 AR HBE S X D %
FE W e VAR 5 =0 B, AT RROKAL Ak 5 5 71) 5
2 PPEE ARG AR SN RE ISR o TR A A 3
££7K 500 mL, ¥t BEMA AL S Pk 42 (32.0£0.5)
C, WWEFRIEEAE 2 B ok, R e
PR PR TR 7, IR 5 2R e e 1A
FSEAT, PIEAERE (25+2) mm, JFUGHEPE, HiL
M 50 r/min, Z3HITE 2. 4. 64 8. 12, 24 h U
10 mL BB, I 37 RRh 78 4 5 R 1R 2% RS T
TRV, B0 0.45 um LB,
WIVEW, HXSIEM 1 mL, FH Rk € v A o Ve
AR, THERAL AR SRS (Q), LL O XTI ]
IR (¢, h'®) 2] Higuchi #5777, 4R
DL 2RIk 3. il 2 w7 L, 2 PR TR AR A RE
TR R FF & Higuchi J5
2.8 ZFEINE

WA B EL WA R /N B, AR BT e 2 18~22 g, dF
AT W FA AR TE o 34+ 81 T8 22 /N USRS S bk 1,
R — T AR I B JEk P D e il B B g s
KEY),  FIHE R R A 3 R 7K s B e T4
BB KT, KA, . KL
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Fig. 2 In vitro release test for colchicine ethosome patches

()7 B R BT Franz 47wt b, HAT 280 HUi AR
N 2.8 em’s HERZW M AEBIERK, AR 6.5 mL, {f
SOV L 55 R e 4 e, 9 JRCES /NG, LA
300 r/min $EHEFE, THIRAKBRE N 37 C, RS
eI 30 min, 5 BRI, HERR R
o VrHOB At = NI 2, R A
PO AU R TR SR, 48 £ LRI R, R
BEBORINS /AN R e T 10 20 3. 4. 64 8.
12, 18, 24 h B[R AHOFE 1 mL, JFABT# 78 1 mL
PHEEAZ . FEMEE 0.45 um BEFLIERAEBER 5, HL
S DA v A5V €8 R O e W TR, AR T

3 FOKILBEEE RAMEFI R E IR IS Higuchi 7718 (n=3)

Table 3 Higuchi equations fitted by in vitro release test for colchicine ethosome patches (n=3)

2 TR TRORE 7 R r J/ (ugrem 2%
S I BT U 77 Y=3.133 1 X+21.199 0.915 7 3.1331+0.3272
K T T o A I 77 Y=2.8724 X+23.534 0.8396 2.8724+0.348 1
308 ) U 51 Y=2.380 2 X+26.001 0.773 3 2.3802+0.213 4

MEBWBIE (0, pglem®) MFAAERHEE
ugrem >h Do LU E] ¢ (h) 40 i BRI 23k
HK (%) 1EE, 53R WE 3. 24 h JEECR R,
IKUEH, BYR HZAL, ) CRERSEREE T Rk
I, BYRERE, F 10 mL FEERRIE 24 h, H)E
FEHL 3 WK, BFK 20 min, AKEZET, 02 mL HEE
B 5 min, £ 0.45 pm WFLIENDEL 5, EXEEWR
TN B AR € TSN 2 B BN TR B P i P
(Qss nglem®) o 45 53 W ARG S5 A s 741 ) s
AN CH R 7 G F SO i1 5 || NI R 173 L EIS AN
I 7] S A B AR I AR I SR ) I O B2 Qs MR 15
(P<0.05), WK 3. % 4.
2.9 R

B 6 Friths oy s+ 3 JUErE AR K A1y
P 0 BY 25 B PR PR B IR DX 88k, 48 h G 4 2
LA AT, SRR INLTHE . A bS5 O IR
FWNZIMGFILE 48 h Wi Sz M R 4F, JoRlrE:
2.10 FEEMRIE

2,101 OBRERES Al E 3 HERGH, BN TS

B ET, 78 4 500 Ix SR FISCE 10d, 75 0.
5. 10 d W [a) SO IR TE BH AR Ak, FH HH 3 =
FE il & WG ) 259 i, S5 R S

2.10.2  ERAEAE 2l 3 HEME R, IO IR A
BT, FEAAHREE 75%.25 CHHIRIA 8 P& 10 d,
760+ 5. 10 d I [a) sOR R PR TG B A4k, FFHL
I B FE Al R R 2 A, S5 R IR 5.
2.103 iR A E 3 HEIG R, NGt )
FIBEE R, 7€ 60 CHEIEATFE 10d, 76 0. 5.

35¢
301 : * n
25
§ 20} .
A ®
s 15r e 5 U 71
> 10} —a— KT BRI NG
St i ST I T A 5
O0 5 10 15 20 25
t/h

3 RROKALBRIER B AU 57 32 R AR i i 38
Fig. 3 Transdermal absorption test for colchicine

ethosome patches

R4 BTG FE R BRARE (n=3)

Table 4 Transdermal release test for colchicine ethosome patches (n=3)

% J/ (ngem >h™) 0./ (ngem) 0O,/ (ngem?)
3 I 5 0.616 7£0.081 6 18.36£3.04 1.9640.14
PSR =N 0.877 5£0.090 8 25.96+£2.26 3.51£0.09
A T AU 7 0.9390£0.073 1 30.78£3.90 4.5240.11
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Table 5 Tests of stability (n=3)
i iE] / Py FOKAIBK / (ug- ") o P
d WM K SRR R AN R S BRI ) S R XS R IR R A ) Sl Tl IR I B A 7]
0 el 363.18 362.49 362.47 JLFEW R EINSREN
W 363.09 362.77 363.14 JLFE R FLEM®
F 363.26 362.60 362.13 WA W EINS RN
5 Ot 366.77 368.35 368.17 WAL, WAL, WA
W 36021 357.60 360.18 WA WA WA
i 37156 367.11 371.98 prEcRI e B IR WA
10 el 374.56 375.78 373.64 B EIEENIIPA WA
WE 352.04 350.97 354.16 WAL, B IR WA
i 376.12 383.27 380.00 WA EIREIIPA WA

10 d B[] OB SR SLPRIRTE B AR Ak, FEE IS R
il WA 2, SRR 5.
3 iie

ARSI SCHR T IR T 2 P AL R 4
(IR KA BRI A, 06 2 ol A% TR 445 TR s
W 7R 2H B AR STV T AL -

A S S A O T 8 AR R AL B R %
FROKAU B 2 0 AR 25 0 3k, UF B LA (R P 1435 2 T
WCPERE, ARSI R FH 0T 284 I Ak ) 2% K 7 ALl i e
JEAARNGF], IS5 m R R S A e o A U 7
FTPEREXT LG o ASSIZIG S AR K g e o
Nt 711) 5 0 A Tl I T A U 70 DR S0 P A 9035 Rz B
PG TR A5 RIS B A5 4 Higuchi /72
BEBOMA . M) KRR PG &
e MR A I 71 7 24 h 9 2540 SRR TR B AR
KIZireisie. FRS, S8 @WFIAHL, Ko
R T A Ut 71) 5 A Tl T T A S 751 52 Bk 24 4 R
FE R B (P<<0.05), H. = J A Q,
PR G ZEW I (P<<0.05), LL_L45 5 i B s i 44
T 2L BT RN R AL R B S e A, T
eyt 2 e = N W NI R U7 =15 R N SRAN O YR B S 8
TIFIBRR, P2 Bk B R .

FEREME T, ASEEZERE 0. 5. 10 d R
U\ bics o =R O S il | Nl NS R 023 1L E N
TR A B8 AR T BT AR S SRR AT O R B A vt 1)
FaE g, 45 = E BRI R To ] B AR
b, AR EE . W EERDG R AR b P A% . HPLC
IIMT AR I s e R S R e g, B
Tl O B I 1) S TE Y TCAR AN o AN S 25 5120 771
P PE fEr, AR P LSRN, IR

Al TR AT N, PR E Tz i
FE R SWoK, TG R R L 1 & PRV ) L
Kolkd. 5§ 3 FOWFIM G REAT LRE, S WA
AL B AR FOARIGFILE 3 T80 5, 10 d B2
A, 1T R Tl T T AR U 770 7 s ORI B 2 52 v,
S5AdWEFELHEARMG, 10 d WEFEHRE; £
FRRI T, 55 dNEFECRR, 10d ER.
T ST T T A U 791 B DA T T T i A I 771 L
B .
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