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Enhanced dissolution and intestinal absor ption of adefovir
dipivoxil by cocrystal formation with acetaminophen
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(1. Department of Pharmaceutics, 2. Department of Traditional Chinese Pharmaceutics,
China Pharmaceutical University, Nanjing 210009, China)

Abstract: In current study, adefovir dipivoxil (AD)-acetaminophen (AP) cocrystal (molar ratio, 1 . 1) was
prepared by slow evaporation from acetonitrile, followed by physicochemical characterizations using
differential scanning calorimetry, powder X-Ray diffraction and Fourier transform infrared spectroscopy.
Molecular modeling showed that the phosphoester group of AD was connected with the amide group of AP
through hydrogen bonds. In comparison to crystalline AD, the solubility and dissolution rate of AD from
AD-AP cocrystal were significantly enhanced by 1.5-fold and 1.6-fold, respectively. In addition, based on the
rat single-pass intestina perfusion study, the permeabilities of AD in various intestinal sections (i.e., duodenum,
jgjunum, ileum and colon) were significantly improved (e.g., about 3-fold enhancement in duodenum) after
cocrystallization with AP by inhibiting P-glyprotein mediated efflux of AD, which will benefit absorption in vivo
and subsequent oral bioavailability of poorly permeable drug AD.
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Figure1l Chemical structures of adefovir dipivoxil (AD, @) and
acetaminophen (AP, b)
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Figure2 Differential scanning calorimetry thermograms for AD,
AP, physical mixture of adefovir dipivoxil and acetaminophen
(AD+AP) and adefovir dipivoxil-acetaminophen (AD-AP) cocrystal
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Figure 4 X-Ray powder diffraction patterns for AD, AP,
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Figure7 Rietveld refinement results of AD-AP cocrystal

Figure6 Crystal structure (a) and hydrogen bonds (b) in AD-AP cocrystal
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Figure 10 Dissolution amount per unit area of AD in crystal-
line state, physical mixture of AD+AP and AD-AP cocrystal in
distilled water (n=6)
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PR, R WSED 75— R RS AR
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Table 1 Absorption rate constant (Ka), apparent absorption
coefficient (Pef) and absorption amount (Fs) of AD crossing

duodenum. n=3, X*s
Concentration P Perx10 > T
JugmL Kax10"“/min lem-st Fa/ug-h—-cm
30 0.29 + 0.02 0.64+0.04 1.24 + 0.07
100 0.29 + 0.03 0.67 +0.07 5.07 + 0.60
180 0.30+0.01 0.63+0.02 8.37+0.30

AD fE+ 48t Kol Py 353225 7t iy, H.7E 10~60
ug'mL™ AP P, AD 7E+ 3 K il Py {5 AP
WEEIEMR (& 2.

Table2 Kjand Pgt of AD crossing duodenum after the addition
of AP. n=3, x+s. 'P<0.05vsAD 100 (control group); *P<
0.05vs AD 100 + AP 10

Concentration

Kax1072/min* Pgix10°/cm's*

/ug-mL7*
AD 100 0.29 + 0.03 0.67 + 0.07
AD 100+ AP 10 0.41+0.06" 1.21+0.13
AD 100 +AP 33.3 0.64+ 0054 216+0.24°4
AD 100 +AP 60 1.01+ 0054 3.84+ 0374

TERIE ™, P-gp |32 73 AT T B B b R 24 i ) T

vig, W ESHAMEANE N P-gp A, MG IED H
HEN MBAEEA P-gp IR &30, Wt £ W], AP W]
4 i i) P-gp B4 ig s RS Y, il T AD J2& P-gp £
MO e AP TT I P-gp X AD I AMHEME A T A
AD A2 3 . Ktk A AP #EfE AD
Jor MR A 2R 1E
6.3 AD. AD+AP & AD-AP it R E A [E1R5 ER B9 IR UL
DL 100 pg-mL " AD 73 it 0T K B 4% i BT RENAL,
5 Py, HWEASE B AD (WIS L . 45 R,
AD TEAR 7 B Pese KNI 90 -+ 46l > = >
i >4 (B 11). H AD 1E45 I BRI e 2%
KT HARM B, AD 3 ZWRBGHRAL A+ —Fa s
W, B.VA+ 48 W B W e T g

B o-Ar

[ Jap+ap

AD

ta

Py =10 [ em-s"

1les

Duodenum Jejunum Ileum Colon

Figure 11 P« of AD in crystaline state, physical mixture of
AD+AP and AD-AP cocrystal in different segments of intestines.
n=3, X+s. 'P<0.05 vs AD in colon; *P<0.05 vs AD in
different segments of intestines

LA AD+AP. AD-AP 3L &5 e il (1) f i (R4
F AD ¥KFZ 100 pg-mL ™) X KBRS BOE AT HERR . &5
REY (B 1), 5 AD BEURIZGREFIMIEL, Ll AD-AP
LR ETLT AD 1E 4 M7 B Py ¥ 22190 (P<0.05),
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PL+ 35 N5l AD-AP L fiH AD Pgr Z108 AD &
B2 3% BIAREXiE AD+AP. AD-AP 3L
HAD MBBIE LR E ZR (P> 0.05), {H AD-AP
LI AD+AP A B35 MV /R I RS, XIS H
BT AD HIR PRI

F TR B2, HARN RS Py B
A RIFHIEA R, REWKE AD ¥Rk R
AD N sy B 2%, AD. AP [F] I FE VR SE6 2 B
AP Tl AD MR HE AD M. H4h, 5
AD R ZGMIEL, T AD-AP 3555 AD KIS
WHER A BE A B E 7T, HOE & AD-AP
FEEAE R T AD I AR .

g
ASHIE TR I 7R A% & A3 21 AD-AP JL

5 AD @A LG, LT AD 1V R RE R H I 2 3
HEEFERE. ERBEIRI S REY], AD i
Y BB IE R, RSk, AD e
FEVEAAXT T AD AR B, XA TR AD [
FIRAEIRI L . ABEFCIE M P-gp iz 8 A 57
AP fENSL LA S AD JERIL &, 7E535% T AD W&
fift. WEHIRIERS, R T AD KmisdEtk, XOKE
A BUAIZ IE 29I TE R S ik 170 ) B e
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