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Hydrophobic Cyclodextrin Derivatives as a Sustained Release Carrier of
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This study has been undertaken to evaluate hydrophobic cyclodextrin(CD) derivatives as a sus—
tained release carrier of azidothymidine(AZT). AZT. which has potent activity against AIDS and
ATDS-related complex as thymidine analogue, has been reported that it has significant toxicity
and short half life. Therefore, it is necessary to design sustained release oral dosage form to a-
void undesirable side effects attributable to an excessive plasma concentration and to reduce the
frequency of administration of AZT. Inclusion complexes of AZT with acetyl-B-cyclodextrin
(ACBCD) and triacetyl-B-cyclodextrin(TABCD) were prepared by solvent evaporation method. In-
teractions of AZT with CD were investigated by Differential Scanning Calorimetry(DSC) and In-
frared Spectrophotometry(IR). The decreasing order of water solubilities of AZT and AZT-CD in-
clusion complexes were as follows: AZT (27.873+0.015,mg/m]) > AZT-ACBCD (3.377+0.003) >
AZT-TABCD (2.528+0.001). Partition coefficients of AZT-ACBCD and AZT-TABCD inclusion com-
plexes were increased by 1.27-fold, 1.54-fold in pH 1.2 and 1.32-fold, 1.47-fold in pH 6.8 in com-
parison with that of AZT. The mean dissolution time (MDT, min) which represents the rapidity
of dissolution rate of AZT, AZT-ACBCD, AZT-TABCD were 5.12. 14.02 and 19.38 min in pH 1.2
and 2.52, 15.19 and 18.19 min in pH 6.8. AZT was very rapidly and completely dissolved in pH 1.2
and pH 6.8 within 5 minutes. But AZT-CD inclusion complexes showed the sustained release pat-
tern in comparison with AZT alone. The simultaneous in situ nasal and jejunal recirculation
study to compare the intrinsic absorptivity and the property of absorption sites revealed that the
absorption of AZT-TABCD (N:35.35+1.08%, J:27.47+1.18%) was more than that of AZT (N:
16.89+2.25%, J:15.86+2.33%). The above results suggest that TABCD which is a hydrophobic cy-
clodextrin may serve as sustained release carrier with absorption enhancing effect.

Keywords— Azidothymidine, Hydrophobic cyclodextrin derivatives. Mean dissolution time, Sus-
tained release carrier, Absorption enhancing effect
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4.68%x10° M AZT
in 40m¢ EtOH

(1) add 9.36X10-3 M CD

(2) agitate well for 24hr at 30~40TC
(3) dry at 50°C with blowing N; gas

AZT-CD inclusion complex

Scheme I—Preparation of AZT-CDs inclusion com-
plexes.
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Figure 1 —Typical HPLC chromatograms of azidoth-
ymidine in the in situ perfusing solution(A) and
plasma(B).
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Figure 2—DSC thermograms of AZT(1), ACBCD(2),
AZT-ACBCD physical mixture(3) and AZT-ACBCD in-
clusion complex(3).
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Figure 3—DSC thermograms of AZT(1), TAbCD(2),
AZT-TAbCD physical mixture(3) and AZT-TAbCD in-
clusion complex(3).
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Figure 4 —IR absorption spectra of AZT(1), AZT-
ACBCD(2) and AZT-TABCD inclusion complex(3).

Table I— Water Solubility and Partition Coefficient
of AZT and AZT-CDs Inclusion Cornplexes

Solubility® Partition  Coefficient”

(mg/ml) pH 1.2 pH 6.8
AZT 23.873(0.015) 0.883(0.016) 0.898(0.064)
AZT-ACBCD 3.377(0.003) 1.123(0.025) 1.179(0.013)
AZT-TABCD 2.528(0.001) 1.358(0.010) 1.320(0.01D)

? determined in water at 25°C
® determined in n-octanol / buffer solution at 25°C
* numbers in parentheses denote standard errors (n=6)

vlgjel2g MDTE 2o v]e]&3 et} MDTE
37474 A)¥ (conventional dosage form)< 7FA oF
29 QAN o) &L Hrlsla A &bEAAL] in vi-
tro 823} in vivo FAo|&-EE v Hrlsked o]
g0 gttt

IR discZ 483} pellete 258 pH1.29} pH6.891
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Figure 5—Dissolution behaviors of AZT and AZT-
CDs inclusion complexes at pH 1.2 and 37+0.5°C by
paddle method.
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Figure 6—Dissolution behaviors of AZT and AZT-
CDs inclusion complexes at pH 6.8 and 37%0.5°C by
paddle method.
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Table 0— Statistical Moment Analysis for the Dissolution Rate Data of AZT and AZT-CDs Inclusion Complexes

for finite time of 120 min

for infinite time

pH
total % MDT VDT total % MDT VDT
AZT 94.52 5.12 186.40 92.31 3.12 313.89
1.2 AZT-ACBCD 86.44 14.07 233.39 87.45 15.78 543.83
AZT-TABCD 96.60 19.38 551.35 98.80 22.52 1018.76
AZT 93.09 2.52 35.75 93.57 3.23 169.58
6.8 AZT-ACBCD 83.72 15.19 316.69 85.14 17.76 757.39
AZT-TABCD 99.14 18.19 405.24 99.18 19.02 408.76

100
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Figure 7— Semilogarithmic plots of the percentage of
AZT remaining versus time in the in sifu nasal perfus—
ing solution.
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Figure 8— Semilogarithmic plots of the percentage of
AZT remaining versus time in the in situ nasal perfus-
ing solution.
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Table III— Comparison of Apparent First-order Absorption Rate Constant and Apparent Permeability of AZT
Through the Rat Nasal Cavity(N) and Jejunurn(J) From the In Situ Perfusion Solution of AZT and AZT-TABCD

Rout Percent Apparent lst-order rate Apparent Permeability
ute Absorbed constant(min™x 107) (em/min % 10%)
AZT N 16.89 (2.25) 0.16 (0.03) 0.15 (0.02)
J 15.86 (2.33) 1.95 (0.55) 1.38 (0.39)
AZT- N 35.35 (1.08) 3.66 (0.23) 3.52 (0.22)
TABCD J 27.47 (1.18) 2.69 (0.16) 1.91 (0.1D)

* Numbers in parentheses denote standard error (n=3)
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Figure 9— Mean plasma concentration of a-
zidothymidine in rats following oral administration of
AZT in saline(®) and AZT-TABCD inclusion complex
(0) in PEG.

Table IV — Pharmacokinetic Parameters and
Statistical Moment Parameters of AZT Following
Oral Administration of AZT in Saline and AZT-
TABCD Inclusion Complex in PEG.

Ka Ke T- C- AUC MRT VRT RBA
min’ min? max max (%)
x10% x10® min pg/mi
AZT 340 340 15 9.89 878.79127.47 13022 100
AZT-
TA- 1.39 1.39
BCD

35 29.97 3604.4140.37 12499 410.1

BT E 715(100%) 22 2w AZT-TABCDEH
E3HA= 410.15%9) iR AA o] 858 VeI
AZT-TABCDEHESA7} AZTHTE AA|o]-8&-Eo|
2 AL FE=7 CDs ZREEA7} sl atol A
FEF CDsZ EjHo] AIZF2uAEYo] x| ATl
EFE FolA e BFEFE Lol e
Uekama$9] et =3},

4 B
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