oF4) 3}3) 2](1994), #247A A2
J. Kor. Pharm. Sci., Vol. 24, No. 2, 57-65(1994)

b

!

T

(19944 2¢

SR e

A 25E HH YoM Alc|7[2E2A18|0|EQ
25 54 % £719 MOIXIF Mt

Tzt

el
SEOIRIE R
5

of k§||-

ch3}

Dissolution Characteristics of Biphenyl Dimethyl Dicarboxylate
from Solid Dispersions and Permeation
through Rabbit Deuodenal Mucosa

Jean Hyun and In Koo Chun’
College of Pharmacy, Dongduck Womnen's University, Seoul 136-714, Korea
(Received February 5, 1994)

To increase the dissolution rate of practically insoluble biphenyl dimethyl dicarboxylate (DDB), various
solid dispersions were prepared with water soluble carriers, such as povidone (PVP K-30), poloxamer
407, sodium deoxycholate (SDC) and polyethylene glycol (PEG) 6000, at drug to carrier ratios of 1:3,
1:5 and 1:10 (w/w) by solvent or fusion method. Dissolution test was performed by the paddle method.
The dissolution rate of DDB tablets (25 mg) on market was found to be very low (11.44, 9.02 and 6.42%
at pH 1.2, 4.0 and 6.5 after 120 min, respectively). However, dissolution rates of DDB from various solid
dispersions were very fast and reached supersaturation within 10 min. DDB-PEG 6000 solid dispersion
appeared to be better in enhancing the in wvitro dissolution rate than others. Furthermore, the incor-
poration of DDB and phosphatidylcholine (PC) into B-cyclodextrin at ratios of 1:2:20, 1:5:20 and 1:10:20
resulted in a 4.9-, 11.2- and 19.6-fold increase in DDB dissolution after 120 min as compared with the
pure drug, respectively. This might be attributed to the formation of lipid vesicles which entrapped a
certain concentration of DDB during dissolution. On the other hand, the permeation of DDB through
rabbit duodenal mucosa was examined using some enhancers such as SDC, sod. glycocholate (SGC) and
glycyrrhizic acid ammonium salt (GAA). Only trace amounts of DDB were found to permeate through
deuodenal mucosa in the absence of enhancer. SDC was found to markedly decrease the permeation
flux of DDB, however, SGC and GAA (5 mM) enhanced the flux of DDB 1.6 and 2.4 times higher as

compared with no additive, respectively.
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Chart I—Chemical structure of biphenyl dimethyl dicar-
boxylate.
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Figure 1—Dissolution profiles of DDB tablets (n=9) on
market in various buffered solutions.
Key:O; pH 12, @; pH 40, A; pH 65

Table 1—Solubility of DDB in Various Buffered Solutions

pH Solubility (ug/ml) at 37C
Water 2.546 (+ 0.595)
1.2 < 3660 (+ 1.191)
4.0 2.978 (£ 0.553)
6.5 2.865 (+ 0.675)
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Figure 2— Dissolution profiles of DDB-PVP solid disper-
sions in water at 37C

Key:(O;DDB alone, @;1:3 w/w, A:;1:5 w/w. A;
1:10 w/w
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Figure 3 — Dissolution profiles of DDB-Pluronic F-127 solid
dispersions in water at 37C.
Key: O; DDB alone, @; 1:3 w/w, A; 1:5 w/w, &;
1: 10 w/w
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Figure 4— Dissolution profiles of DDB-PVP solid disper-
sions in water at 37C.
Key: O; DDB alone, @; 1:3 w/w, A; 1:5 w/w, A;
1:10 w/w
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Figure 5—Dissolution profiles of DDB-PVP solid disper-
sions in water at 37C.
Key: O; DDB alone, @; 1:3 w/w, A; 1:5 w/w, A ;
1: 10 w/w
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Table 11— Dissolution Rates of DDB-Carrier Solid Dispersion Systems in Water

% Dissolved

Carrier Drug.to carrier
ratio (w/w) Dio min Deo min D1z min

DDB Tablets” 254 (£ 0.4)” 5.83 (£ 0.6) 642 (+04)
DDB alone 1:0 3.22(+1.2) 440 (£ 1.3) 4.72(+04)
" DDB-PVP 1:3 9.22 (£ 2.2) 11.90 (+ 3.5) 9.33 (£ 2.0
1:5 8.26 (+ 2.3) 11.69 (£ 2.8) 11.04 (£ 24)

1:10 19.41 (£ 3.3) 1512 (£ 34) 14.73(£3.7)

DDB-Pluronic F-127 1:3 13.14 (£ 4.8) 16.89 (£ 0.3) 1598 (£ 1.4)
1:5 15.34 (£ 44) 17.37 (£ 0.7) 17.80 (£ 1.3)

1:10 17.69 (£ 3.0) 17.05 (+ 2.9 1812 (+3.2)

DDB-SDC 1:3 14.40 (+ 8.1) 1552 (£ 4.8) 15.63 (£ 5.0)
1:5 14.90 (£ 8.1) 13.83 (+4.2) 13.94 (£ 4.7)

1:10 13.83 (+ 5.6) 1448 (£ 4.9 17.80 (£ 5.8)

DDB-PEG 6000 1:3 12.01 (£ 0.9) 15.55 (£ 0.9 17.05 (£ 0.5)
1:5 1791 (+ 1.2) 20.59 (£ 1.6) 18.98 (£ 0.4)

1:10 16.30 (£ 0.9) 2252 (+1.6) 21.98 (£ 0.9)

DDB-B-CyD 1:20 11.43 (+ 1.1) 13.02 (= 1.0) 12.70 (£ 1.2)
DDB-SDC-8-CyD 1:25:25 711(x£0.4) 1093 (£ 1.1) 11.35 (£ 0.4)
DDB-SDC-PVP 1:25:25 3.79 (£ 1.1) 1642 (£ 1.5) 18.95 (£ 2.1)
DDB-PC-SB 1:2:20 15.55 (+ 2.3) 16.51 (£ 0.9) 18.10 (£ 1.2)
DDB-PC-HP-B-CyD 1:2:20 16.82 (£ 1.8) 20.00 (£2.2) 22.54(+ 1.5)
DDB-PC-B-CyD 1:2:20 11.76 (£ 2.1) 20.16 (£ 1.4) 23.16 (+ 0.8)
1:5:20 35.16 (+ 3.5) 4464 (£ 1.9 5292 (+ 1.1)

1:10:20 7.20 (+ 2.0) 86.04 (+2.4) 92.64 (£ 2.1)

PVP : povidone, PVP K-30, Pluronic F-127 : poloxamer, SDC sodium deoxycholate, PEG 6000 : polyethylene glycol 6000,

PC : phosphatidylcholine (lecithin), SB : D-sorbitol. *: Dissolution rates obtained at pH 6.5.” : expressed as the mean +

SD.(n=3).
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Figure 8 —Effect of enhancers (6 mM) on the time-course
transduodenal permeation of DDB at 37C. Each point in-
dicates the mean of three determinations. Error bar is in-
cluded in the symbol.
Key : O; DDB alone, @ ; DDB+GAA, A ; DDB+SGC,
A ; DDB+SDC
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Table I - Effects of Some Enhancers on the Steady State Permeation Flux of DDB Permeation through Duodenal Mucosa
ar 37¢C

Enbanc Concentraion Flux Lag time
er
(mM) (ug/cm?/hr) (hr)
None = 0.467 (& 0.002)” 0.109(+ 0.03)
SDC 5 0.056 (+ 0.01) 5.946 (& 0.75)
10 0.086 (+ 0.02) 0.138 (+ 0.04)
20 0.070 (£ 0.01) 1.865 (+ 0.15)
SGC 0.760 ( 0.01) 0219 (+ 0.07)
GAA 1.145 (+ 0.03) 0.160 (% 0.07)
“DDB (20 ug/mi) alone was permeated in the absence of additive in the donor phase.
YExpressed as the mean + S.D. (n=3).
£ aHHE 93]y udd A o3 =) Z3t] 8-&F 548 AESD E7)9 HolAF Hut
A d WjfE oz APt 39 SGC ¢ GAAE 5 F3d) v)A = dSAFYESF (SDO), 283
mME A7 B8 12 A Fo FHFo] 2zt FAMUEF (SGO) R ST F (GAA)

79(£234) 2 1260 (+ 1L67)%2 5AZHavgy o 9% AES 29 v 2& ES 4k
Uitk DDBe) 74A) T3k njx]& SDC, SGC 1. DDBS} ExlF7te] 2484 LAEIAE &
2 GAAQ] &S Fig 89 YENS T Table Ilof & &% 2 Al Al v]&] 25 243] 559

¥3ET (2546 pg/mhol EIl¥eH 1 &9
PEG 6000 > Pluronic F-127 > PVP > SDC¢]
oAk

2. DDB} FAF3Ite 34EA QRIS

& o|ZHE T3 steady-state permeation fluxs}
lag time< eItk SDCE 5 mM=z d743F 72
T lag timeo] oF 641702 FI7L A2 o] R0
A eggkor 6417 o] 9] EHFE 0.056 g/
cm’/hr2 FE W& vls)] £ fluxS §#3] o DDB-SDC-B-CyD % DDB-SDC-PVP (1:25:25)
Asdek SDCY FEE Z/MAS W] 3 AT $FTUHAF A astor} PCE F
flux7} Tha Z7HE0u oFE YBEo s wl$  §3H= DDB-PC--CyDA ol A& PC} #7}eFo] 7
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