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To increase the bioavailability of clonixin, clonixin argininate was prepared and compared
with clonixin by determining solubility, pKa, lipid-water partition coefficient, dissolution rate
and n vivo tests.

The results are summerized as followings; 1) The solubility of clonixin argininate was in-
creased by 20 times in water, about 1.2 times in pH 1.2 and pH 8.0 buffer solution, and about
1.8 times in pH 6.8 buffer solution compared with that of clonixin.?2) pKa values of clonixin,
clonixin lysinate and clonixin argininate were 6.32, 7.20 and 7.45, respectively. 3) The lipid-
water partition coefficient of clonixin argininate was increased more than that of the clonixin
in n-hexane, carbon tetrachloride, chloroform, methylene chloride, and n-butanol, but the par-
tition coefficient of clonixin was increased more than that of clonixin argininate in benzene/pH
1.2 buffer solution, ether/pH 8.0 buffer solution, and 3-methylbutyl acetate/pH 1.2, pH 8.0
buffer solution. 4) The time required to dissolve 60% (Tgpg,, min.) of clonixin argininate was
about 1.5 min. in water and pH 1.2 buffer solution, and about 5 min. in pH 6.8 buffer solu-
tion. Tgyq of clonixin lysinate was about 1.5 min. in water, about 1.8 min. in pH 6.8 buffer
solution, and about 8 min. in pH 1.2 buffer solution. But T4y, of clonixin was about 96 min.
in pH 6. 8 buffer solution, over 2 hours in water and pH 1.2 buffer solution. 5) Anti-inflammatory
effect of clonixin argininate was increased more than that of clonixin over 6 hours, and that
of clonixin lysinate was followed by lapse of time. 6) Analgesic effect of clonixin argininate was
increased by 1.5 times more than that of ¢lonixin and the effect of clonixin argininate was
nearly identical with that of clonixin lysinate. 7) The absorption rates (Ka) of clonixin, clonixin
lysinate and clonixin argininate were 0.169 hr™*, 0.652 hr™* and 0.723 hr™" in situ, respectively.
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Figure 1 — IR absorption spectra of clonixin, clonix-

in lysinate and clonixin argininate.
Key: (A), clonixin; (B), clonixin lysinate; (C), clonixin
argininate.
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Figure 5 — Solubility of clonixin and clonixin
argininate in water at 30°C by powder method.
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argininate in pH 1.2 buffer solution at 30°C by
powder method.
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Figure 7 — Solubility of clonixin and clonixin

argininate in pH 6.8 buffer solution at 30°C by
powder method.
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Table I - pka Determination of Clonixin, Cloni-
xin Lysinate and Clonixin Argininate by
Liquid- Liquid Partition.

. Clonixin Clonixin
Solvent Clonixin : -
lysinate argininate
n-Heptane 6.38£0.090* 7.21+0.169 7.43+0.197
n-Hexane 6.26+0.157 7.19%0.211 7.46%0.193

*Values are mean=+ SD for five experiments.
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Figure 9 — Dissolution profiles of clonixin’ clonix-
in lysinate and clonixin argininate in water at 37 +
0.5°C by paddle method.
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Table II — Comparison on Lipid- Water Partition Coefficient of Clonixin and Clonixin Argininate.

Lipid-water partition coefficient (X107")

pH 1. 2 Buffer soln

pH 6.8 Buffer soln pH 8.0 Buffer soln

Solvent -~ -
Clonixin Cloni).cin Clonixin Clogl?cln Clonixin Cl(?n.Lx n
argininate argimnate argininate
n-Hexane 0. 4447 0. 4671 0. 6765 1.0352 1. 0046 1. 9476
Carbon tetrachloride 0. 1315 0. 4030 1.7998 1. 9003 0. 4227 0.5734
Benzene 0.8740 0. 8559 2.9013 3. 8054 0. 3736 0.4415
Ether 37.8211 77. 7864 42.5714 69. 5872 4, 1036 3. 2488
Chloroform 1.2273 2.2183 3.2961 6.3313 0.6732 0.6915
Methylene chloride 2. 7259 2. 7944 6. 7596 6. 7955 0. 4977 0. 5597
3-Methylbutyl acetate 22. 4876 20. 7133 31. 6045 31. 8280 7. 0445 0. 3539
n-Butanol 28.0785 28. 6838 40. 8083 45, 7576 46. 4593 47. 4924

*Values are mean for five experiments.
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Table [l — 7ime Required to Dissolve 60% of CI-
onixin, Clonixin Lysinate and Clonixin

Argininate Content(Tey. min.) in
Various Solvents.
Drug Solvent Tso %, min.
Clonixin dist. water >120
pH 1. 2 buffer solution >120
pH 6. 8 buffer solution 96
Clonixin dist. water 1.5
lysinate pH 1.2 buffer solution 7.6
pH 6.8 buffer solution 1.8
Clonixin dist. water 1.5
argininate pH 1.2 buffer solution 1.6
pH 6.8 buffer solution 4.8
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Figure 10 — Dissolution profiles of clonixin, clonixin
lysinate and clonixin argininate in pH 1.2 buffer solu-
tion at 37 + 0.5°C by paddle method.
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Table W — inhibitory Effect of Clonixin, Clonixin Lysinate and Clonixin Argininate on the Swelling of Rat

Hind Paw.
Inhibitory (%)
Drug
l1hr 2hr 3hr 4hr 5hr 6hr
.. 51. 36 27.97 25. 10 44.79 37.68 50. 76
Clonixin +2.78" £1.90 +2.02 £3.04 +£2.78 +3.37
Clonixin 67.53** 30. 08* 27.55* 41.41* 53, 32** 60. 64*
lysinate +2.62 +1.18 +1.69 +3.71 +2.37 +2.29
Clonixin 62. 72%** 35, 44** 32.73%* 53.80** 53. 06** 67.43*
argininate +1.59 +2.55 +3.33 +3.52 +4.29 +2.33
*Values are mean* S. E. from five rats. *p<0,05. **p<0.01
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Table V — Analgesic Effect of Clonixin, Clonixin
Lysinate and Clonixin Argininate in
Mouse by Acetic Acid Method.

=
IC
Drug Dose (mg/kg) Inhibition (%) \;
Clonixin 50 45.25+1.8" Z 4
c
Clonixin 7y 4 (5) as Clonixin) 68.94%0.375%  —
lysinate 2
- £
Clonixin 29 754 a5 Clonixin) 69. 70 £0, 447* g
argininate 3 0 . | l l o
30 60 90 1
*Values are mean£S. E. from five mice. 10 20 5,(.) 6.0 20
*p<0. 01 Time (min.)
P Figure 11 — Dissolution profiles of clonixin, clonixin

lysinate and clonixin argininate in pH 6.8 buffer solu-
'E“:H ol A4 = Tso%oﬂ E—%él’zl %—5]'93\3—“4 ,pH6.8 tion at 37 + 0.5°C by paddle method.

ShzdloalE Aol 10027t o} o] AJof © Key: O —, clonixin argininate; — @ ——,
et3lal o} clonixin lysinate; , clonixin
clonixin lysinate®} clonixin argininate 3 2 wh
W HAgos 25 LS8, pHL2 Shaol
oll4+= clonixin argininate”} Ty, © 2]
E2glord pHE.8 %EFHolAE clonixin ly - _30F
sinate 7} v} whe] £ ebajgiet <
2 5o/ E
Fig. 120 vtely} wls} 7o) o] HZ o E
. . 5]
Al7kol ZAFgtell ubet FxlEle] 24]7F Fol&
35%1t S 3 5le] peak & HEl om] 1 olF 6 Lor
AZE Folls A A3 S FFo] ghaslel 20%
A5 depio % Folze & ¥Ee N A
2402k Foll 25% A%, 647 Sl 10% 4 T e
ime (hr.
T 22 L0904 9 o g 7= 9|
A4 ‘:‘ 14 sl o_' Alaate debd e Figure 12 — The cffeet of clonixin, clonixin lysinate
7F ekg-7ke] oAl &% wlastd Table IV o and clonixin argininatc on the swelling of rat hind paw
A9} 7bol| 6 X7} Zol|7A] clonixin argininate induced by carrageenin.,
7} clonixinol  w] %) 2.7 L}—E}—‘;}E’_ﬁ{ cloni - Key: ] ‘,‘C(mn.‘()l; ® —— (:10n1>}<1rA1;
) ) ) (<] , clonixin lysinate; @] , clonmixin
xin lysinate &} ®]aL8}wd 1 4] ZF Aol += clonixin argininate
Table VI — Percentage of Remaining Unabsorbed Drugs by Recirculating System.
Percent remaining unabsorbed (%)
Drug
5 10 15 20 30 60 90 120 (mir. )
Clonixin 90. 60 88. 38 85. 60 81.29 78.32 75. 81 71.25 62. 19

+£2.43% £2.40 +3.43 +2.29 +3.83 +2.67 £2.20 +4.43

Clonixin 87.89* 85. 30* 78. 20* 69. 93** 65. 80** 50. 15** 36. 57** 24.71%*
lysinate +2.31 +2.69 +2. 67 +3.63 +4.61 13.44 +4.45 +2.86

Clonixin 87.50* 82.18* 75.31** 66, 78** 60. 43** 44, 55%* 30. 13** 21. 19**
argininate 2. 59 +2.59 +2.31 +2.39 +3.43 +3.05 +2.53 +2.39

*Values are mean* S.E. from five rats. *p<0.05. **p<0.01
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Figure 13 — Semilogarithmic plots of percent drug
remaining concentration of clonixin argininate system
versus time by in situ.
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A

2
mo
zALo 7 ol o7 stretchingol] thil HAjzr&
< 243 A3E Table VS 2tk 50mg/kg
2] clonixine]| @ %3k clonixin argininate 2]
EZGA &L 69.70% 24 clonixing) £Z94)
# 45.25% 2.tk ok 1.5% 7HEkA velgtowd cl-
onixin lysinates= 68.94% &4 clonixin argi-
ninates} &5 Algo| vlx3A Uebydcl

In Situ B73Y FF

£33 o E £l

& Aoz vhepy s

TEH3(AC/dt) = o

—51%=RC (14)
o714 k¥ 1a F45E 40
t=0 (% T4 L w) C=C, (F9%) 3

°Llac= " kdt 15
lo C T 4
InC = InC, = — kt (16
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Table VI - Absorption Rate Constants of Clonixin,
Clonixin Lysinate and Clonixin Argini-
nate in Situ.

Drugs k(hr)
Clonixin 0. 196
Clonixin lysinate 0. 652
Clonixin argininate 0.723

43} et
log C= k t+log G {17
2.303

Al 3} (5) A& AHg-gheh

of Whoz vtebdl Zlo| Table Vot

Table VoA e
off tsted plotg He] Fig. 13| ek

Fig. 13014 AAl& dglens ol 14 &
o wEE 4 glew, webA g7z
HE] ke T3 70| Table VI ¢tk

wlabA] clonixin argininate d 445 A4
+ 0.723 hr'Z clonixin®t} ¢F 3.7 v}, cloni-
xin lysinate®.th= <k 1 119] A= ZF7l=Eg)

o},
2 B

A4 QA9 clonixin® clonixin lysinate ¥
clonixin argininateol tigt Ze|s}std Ag =
FEAYEE sb g e AEE dsith

1. €3]=% clonixin argininate”} clonixin
Bt Eollae oF 200, pH12 ™ pHB.0 &%
ol 4l oF 1.2u], pH6.8 SZHoll A& k1.8
v F7H3ksd et

2. clonixin®] pKa Zt-& n-heptane oJ|4] 6,38,
n-hexane 9|4 6.26 I3l
n-heptanecll4] 7,21, n-hexaneol4 7.19 o3}
on, of A

3, clonixin lysinate+

clonixin argininatet n-heptane
7.43, n-hexaneoll4] 7.46 %l t},

3. f4EuiA 4  clonixin argininate 7}

, clonixin¥.t} n-hexane, carbon tetrachloride,
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chloroform, methylene chloride % n-butanol
oA Zrtslgd ol benzene/pH 1.2 8138
ether/pH 8.0 2t % 3-methylbutyl acetate/
pH 1.2, pH 8.0 2=

4. £2LE5E Tyyoll 230 Al7ke] cloni-
xin argininate”7} AA4 = pH 1.2 2kFNoll A
oF1.5% 091, pH6.8 ko= 54 o
o]gl.em, clonixin lysinatet Aol <k 1.5
2, pH6.8 hFoRolA] k184, pH 12 gkZH
oA} 88 ojolgi ot clonixind pH6.8 2=
ool 4 ek9gtolx, HAFok pH 1.2 2h3H
o A& 2417} o|Atels]

5. 5o =g clomxm argininate 7}
c]omxmli’_\:]- 6 A Z7HA 24 ode dAER

£ elgl . clonixin lysinate B.rb=  <F7b
aAt 5%

6. AE2L2 clonixin argininate”} cloni-
xin¥.o} k1. 5u) 7}siglen,
te2h= vlszsboich

7. in situol] &3 FFAR FF AHo=
28 F3 clonixin, clonixin lysinate ¥ clo-
nixin argininate®d] F5EEA4E 27 0. 196

hr™!, 0.652hr~' % 0.723hr "' o3}t

clonixin lysina-
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