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Dissolution Rate and Bioavailability of Acyclovir, Antiviral Agent, by
Cyclodextrin Inclusion Complexation
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To improve the solubility and dissolution rate of acyclovir (ACV), which is low oral bioavailability
due to its properties of slight solubility in water and incomplete gastrointestinal absorption, the
solid inclusion complexes of ACV with aCD, BCD, DMBCD in molar ratio of 1:1 were prepared by
the freeze-drying method. The inclusion complexes were investigated by solubility study, UV, IR
and DSC. The dissolution rate of ACV was significantly increased by ACV-CDs inclusion complex
formation in artificial intestinal fluid at pH 6.8. The enhanced dissolution rate of ACV could be due
to an increase of solubility and the formation of an amorphous structures through inclusion
complexation with CDs. Especially, ACV-DMBCD inclusion complex enhanced the maximum
plasma concentration levels and AUC following oral administration compared to those of ACV
alone. The present results suggest that ACV-DMBCD inclusion complex serves as a potential
carrier for improving the solubility, the dissolution rate and the bioavailability of ACV.
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Figure 1—Calibration curve of ACV using (a) UV at
250 nm and (b) HPLC.
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Figure 2— (a) Phase solubilities diagram in water at
25°C and (b) solubilities of ACV-CDs inclusion com-
plexes as a function of pH of buffer solution. Key:
¢ . ACV, @ ;aCD, = ;BCD, A ;DMBCD.
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Figure 3—DSC thermograms of ACV-CD systems: (1) ACV:(2) (5) (8) aCD, BCD and DMBCD: (3) (6) (9) phy-
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Figure 5—Released profiles of ACV (a) at pH 1.2(®) and
pH 6.8(w) by paddle method and (b) ACV-CDs physical
mixtures and inclusion complexes at pH 6.8, 37+0.5°C.
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Figure 6—Plasma ACV concentration (mean+S.E.)
in rat after oral administration (n=3) of 11.26 mg/kg
of ACV. Key: ¢:ACV, A ACV-DMBCD.
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Table 1— Statistical Moment Analysis for the Dissolution Rate Data of ACV, ACV-CDs Physical Mixtures (PM) and

ACV-CDs Inclusion Complexes (IC) at pH 6.8, 37+0.5°C

For finite time of 2 hour

Stastical moments

Total released (%) MDT (hr) VDT (hr)
ACV alone 72.0 0.2618 0.1438
ACV-aCD (PM) 76.3 0.1707 0.1204
ACV-BCD (PM) 76.2 0.1272 0.0792
ACV-DMBCD (PM) 74.9 0.0940 0.0467
ACV-aCD (IC) 85.0 0.1965 0.1705
ACV-BCD (IC) 88.5 0.1042 0.0858
ACV-DMBCD (IC) 922.1 0.0906 0.0600
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Table I1— The Pharmacokinectics Parameters of ACV
and ACV-DMPBCD Inclusion Complex (IC) Based on
Model Independent Analysis

ACV alone ACV"(II)CI\)/IBCD

Cumax (ng/ml) 217.03 348.68
Tomax (hr) 0.50 0.50
AUCq¢ (ng - hr/mi) 833.72 1400.16
AUMCo (ng - hr¥/mi) 2307.21 3760.69
MRT (hr) 2.76 2.69
2R.B.A (%) 100.00 167.94

A gl Aol M2 dAFsien, T..5
ACVEF ACV-DMBCD EF 0.5 A7kl 23 =90
O|AL A & FRefA §&5E AX= E¢ THES
A7F WME S22 sfso] Eo] WEH 71U
Ao FEH Aol &l oM dE FAF
6X1771A19] AUC7T ACVE 833.72ng - hr/mi& e}
U= ¥ ACV-DMBCD ¥3-H4tA19] 79 1400.16
ng - hr/mie2 AA3I Frlstgden, ACV-
DMBCDe] = AA o] 88 167.U%E A
e AMLS T3] oFEe] S&FHENlol g} 4413t
vt} B-g3fok shs ACV T4 S a4 A T
Fe] S MAE F Jom A Forr FEXA
Bt FAE F JOoBE RS AT 8
9] $EEE TolLE F Y& Aoz Jlvgr)

4 B

B 37] o8 AT oA EAT S0t
e QAo EES ZHE ACVE CD(aCD, BCD,
DMBCD)E o]-83l] 1:1 B v|2 XQEEAE 52
Az o2 A3l L3S Jdsln 458 S
A|A BR8-S L F I ATEAAE MLt
IR A7 A g e A28 A

1. AMELA= ol oA 7 I A
KoEe  aCD(10.78M ) { BCD(19.18M ) { DMBCD
(132.16M H&ee 2 Zoksle] DMBCD7L -84 ¥4
EA2A 718350l 718 2 Aoz Jeigr)

2. 73343 797100 B £8EE AN 34 2
okd719] pHollA Addidoz ¥e LIxE 7K
SIE pH S1&49] ACVE CD ZTHEIANE 2AIS
o] pH 3~999]0lA 83l 4¥L 3 23 152
ACVE] &8lzHT 1S & 5 Yz a3 5
DMBCD7} pH 5~7 4lell SlolA 7Fd S5 54
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A FA = vt

3. ¢1F 3 (pH 6.8)°lx<] 8248 23 ACV Z
ACV-CD E8d EgEER0 a1z =A%
ACV-CD®}e] ¥AHEA7L 271%E] dA3] W &
E55E Holn £&2F(%)ol olA ACVA HIs)
CDele] ¥HE3H7} aCDE 11841, BCDE 1.2241,
DMBCDE 1.274) Z71sk4 e}

4, BTEA F GFFEiole 2dH|oEH 4
A7, Cpd HlwA ACV SEFAdAE 217.03+
36.561 ng/ml(mean+S.E.)Qld ¥l ACV-
DMBCD FHEJAS] FoAFE Chur’t 348.68%
8.851 ng/mI=Z 1.61¥ 71 £A SF=) AAol&
£& ACV/F 833.72ng - hr/miS Jehie whd
ACV-DMBCD ¥HE3Ae] 7% 1400.16ng - hr/
ml22 ACV-DMBCD EHEgAl9] oA o]-&
80| 167.94%= A 7RSS ¢ AT

ole] Anlz KE B YAl 8ES 2= ACVE
T84 CDe FHEIAE YAToZN L3l= /A
o W& dA FAAR S 7 5 e,
AT N FEo] $E2E5E FTo 85T VI
FEs] A0 & ML 918 N2E ATFAAA
2 289 F e 7FeAE AAEH =3

ZAl] g

o] A& 19973hd= FYtgm s=d7H A
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