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Effects of three kinds of cyclodextrin on in vitro corneal penetration of curcumin
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Yan-jun
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Abstract: Objective To study the effects of B-cyclodextrin (f-CD), hydroxypropyl--CD (HP-B-CD), and sulfobutyl-ether-p-CD
(SBE-B-CD) on in vitro corneal penetration of curcumin. Methods Improved Franz-cells were used for the corneal diffusion test and
the cumulative permeation quantity of curcumin in the corneal was determined by HPLC. Results B-CD at 0.02%, 0.04%, 0.06%, and
0.08% improved the apparent permeability coefficient as much as 1.06, 1.03, 1.00, and 0.95 times. HP--CD at 0.02%, 0.04%, 0.06%,
and 0.08% improved the apparent permeability coefficient as much as 1.16, 1.19, 1.17, and 1.12 times; HP-B-CD at 0.04% and 0.06%
there was a significant deference compared with the control group (P < 0.05). SBE-B-CD at 0.02%, 0.04%, 0.06%, and 0.08%
improved apparently the permeability coefficient as much as 1.06, 1.23, 1.08, and 0.90 times. SBE-B-CD at 0.04% there was a
significant deference compared with the control group (P < 0.05). SBE-B-CD at 0.06% as penetration enhancer, release curve accorded
with zero order release equation (r = 0.997 8). The average of the corneal hydration is 81.7%. Conclusion HP-B-CD at 0.04% and
0.06% could improve the apparent permeability coefficient as much as 1.19 and 1.17 times (P < 0.05). SBE-B-CD at 0.04% could
improve the apparent permeability coefficient as much as 1.23 times (P < 0.05). SBE-B-CD as corneal penetration enhancers can
release safely and effectively. As corneal penetration enhancers, those three kinds of cyclodextrin are without irritation to corneal.
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1 EZERWERSZ A). #&% B) MEHME (C) # HPLC
Fig. 1 HPLC of curcumin reference substance (A), sample (B), and blank control (C)
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Table 1 Analysis results of P value

SRR (ngmL ™)

P lgP 1gP 91
EEmEE K
1 204.1 0.52  389.0 2.590
2 199.6 0.46 4333 2.637 2.638%0.019
3 199.2 0.41 4857 2.686
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Table 2 Effects of three kinds of cyclodextrin on corneal

permeability parameters of curcumin (X £s, n=3)

N Popp/(X 107 J/(X10*

415 F 5 U % . L
cm's ) ugss -cm )

of HeE — 2133+1.17  21.33+1.17
B-CD 0.02 22674126 22.67+1.26
0.04 22.00+1.64 22.00%1.64

0.06 21404041  21.4040.41

0.08 20304030  20.3040.30

HP-B-CD 0.02 2477+1.10  24.77+1.10
0.04 2543+0.94" 25434094
0.06 25.13+1.29" 25.13+1.29

0.08 23.93+136  23.93%+1.36

SBE-B-CD 0.02 22624031  22.62+0.31
0.04 2631+042" 26314042

0.06 23.07+027  23.07+0.27

0.08 19344124  19.34+1.24

LA "P<0.05

P < 0.05 vs control group



- 204 -

¢ %% Chinese Traditional and Herbal Drugs % 46 % 552 80 201541 A

27

[\
=

Popp/(X 107 cms™")

83
—

——pB-CD
—=HP-B-CD
——SBE-B-CD

0.02 0.04 0.06 0.08
J A 0 %

E2 3MIAMBENERERERAREIRMZIT
Fig. 2 Effect of three kinds of cyclodextrin on in vitro

corneal permeability of curcumin
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B, FrLUHLL B-CD, HP-B-CD HIEE%L
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e RGN, SBE-B-CD i 2030k 0.04%00), 3
B Popp W00 T 1.23 15, SXTIRAM L B B
P2 (P<0.05), IME7ECA 0.02%. 0.06%-
0.08%, LRI Py, H 01 1.064 1.08+ 0.90
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B-CD 25 FMEE Py N E L HP-B-CD i
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T T 2 H
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Table 3 Mathematical model equation fitting

JiHE B-CD HP-B-CD SBE-B-CD
TR Y=0.064 t—1.751 (+=0.995 4) ¥Y=0.075 t—2.571 (r=0.997 5) Y=0.069 t—1.868 (+=0.997 8)
— Yt In(1—Y)=-0.0029 ¢ (+=0.9983) In(1—1)=-0.0003¢ (»=0.9980) In(1—1)=-0.0027 ¢ (r=0.996 6)
Higuchi 572 Y=14701"7—9386 (r=09757) Y=1.741{"7—8575 (+=09869) Y=1.5861"—10.13 (+=0.979 8)

Ritger-Peppas 72 InY=1.886 Int+6.100 (+=0.998 0) InY=1.649 Int+4.733 (+=0.9978) In¥Y=1.947 Int+6.416 (r=0.9962)

Weibull J5 72 Inln[1/(1—¥)]=0.759 Int+6.516

(r=0.997 D

Inln[1/(1—¥)]=1.017 Int+6.955
(r=0.997 5)

Inln[1/(1—¥)]=0.735 Int+6.474
(r=0.997 4)
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T T A TR T AR BH L A, K A AT
TR TV B 2 TR F5E 29 W R4 o 2D A T, AT
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Table 4 Effects of three kinds of cyclodextrin on corneal HL
(X £s,n=3)

2153 S5 0% HL/%
S| - 81.47+0.87
B-CD 0.02 79.79+1.17

0.04 80.9240.60
0.06 81.14%1.30
0.08 81.7840.54
HP-B-CD 0.02 81.12+0.78
0.04 80.56+0.92
0.06 81.73+1.28
0.08 80.69+0.72
SBE-B-CD 0.02 78.79+1.07
0.04 81.74%1.18
0.06 79.23+1.06
0.08 81.2610.93
3 e
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