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Physicochemical Characteristics and Pharmacokintics of Ibuprofen Lysine Salts

Dae Hwan Shin, Tai Sung Kim, Seong Hyeok Park, Si Hyun Kim, Han Jun Jo, Kun Han and Youn Bok Chung”
CBITRC, College of Pharmacy, Chungbuk National University, Cheongiu 361-763, Korea

Abstract — Two types of water soluble lysine salts of ibuprofen were prepared and evaluated. Physicochemical properties
for ibuprofen-/-lysinate (IBL-I), ibuprofen-d/-lysinate (IBL-d/) and ibuprofen (IB) were studied on melting point, specific rata-
tion, UV spectra and "H-NMR spectra. There were not differences between IBL-d/ and IBL-/ in UV spectra and ‘H-NMR
spectra. The pharmacokinetic parameters of IB were compared to those of its lysine salts (IBL-/ and IBL-d/) after i.v. or
oral administration at the dose of 50 mg/kg (calculated as IB). Total body clearance (CL,) and area under the plasma con-
centration-time curve (AUC) were not different between IB group and IBL groups after i.v. administration. On the other
hand, IBL-/ and IBL-d/ produced peak plasma concentrations (C,,,,) significantly ealier and higher than IB. Time to reach

peak concentration (T,

) after IBL administration was lower than that after IB administration. There was no difference in

AUC across all different groups (IB, IBL-/ and IBL-d)) after oral administration. However, absorption rate constant (k,) of
IBL-/ and IBL-d! were significantly increased than that of IB. These results indicated that the administration of IBL-/ and
IBL-dl may be advantageous if rapid and reliable onset of pain relief is required.
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Fig. 1 - Chemical structures of ibuprofen and ibuprofen-lysinate.
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Table I - Melting point and specific rotation of ibuprofen, ibuprofen-

lysinate and lysine

Melting point (°C) Specific rotation (deg)

_ Ibuprofen 76.2 -
o LA p]o] S O o) 2= 0]o)
Hol ERlEE & 7 st Ibuprofen-/-lysinate 153.4 6.15
Ibuprofen-di-lysinate 179.2 0.31
BH H HH3E I-lysine 212.3 10.80
dl-lysine 170.6 -0.18
IB, IBL-, IBL-d], I-Lsy % di-Lys®] &4 4 vAF=
A) (B) ©
+2.08A
8.500
CAZDIV.)
-@.05a
269.a 280.0 208.0 280.0 | 200.0 280.

Wavelength (nm)

Fig. 2 - UV spectra of lysinate (A), ibuprofen (B) and ibuprofen-lysinate (C).

(A) (c:@zc:c:b_@_gi:ow
. K‘"
HN J rfb
(B) . ‘
:'
! 4'5 *3’ ‘!:_4
J g
(C)

’ +
T T T T T T T T T T T
ae 39 LI :.0 7.5 7.9 h.% A0 5.5 5.9 e.n .3 3.9 3.9 7..', 2.9 1.5 .9 .5

Fig. 3 - "H-NMR spectra of lysinate (A), ibuprofen-lysinate (B) and ibuprofen (C).
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Table II - 'H-NMR chemical shifts of ibuprofen and lysine induced
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H
2
Proton Ihuprofen Lysine Ibuprofen-lysinate  Difference
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1 0.898 0.898 0
2 1.402 1.413 2.1
3 1.815 1.898 16.7
4 2.438 2.502 12.9
5 3.662 3.639 -4.5
6 7.144 7.268 24.8
1 1.379 1.485 212
2! 1.649 1.703 10.7
3 2.949 3.037 17.7
4 3.331 3.772 88.2
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Fig. 4 — Plasma disappearance of ibuprofen after i.v. bolus admini-
stration of ibuprofen (O)), ibuprofen-l-lysinate (@) and
ibuprofen-d/-lysinate (%) at the dose of 50 mg/kg as
ibuprofen. Each point represents the mean+S.E. of three
rats.

Table III — Pharmacokinetic parameters of ibuprofen after its iv.
bolus administration of ibuprofen (IB), ibuprofen--lysinate
(IBL-]) and ibuprofen-dl-lysinate (IBL-d/) at the dose of
50 mg/kg (calculated as IB) in rats”

Parameters 1B IBL- IBL-dI
A (ug/mi) 518+44.3 593+13.4 618+9.22
B (ng/mi) 51.2+14.1 54.4+7.40 72.1+9.28
o (min™) 0.312+0.047  0.144%0.034  0.142+0.021
B (min™) 0.007+0.0008  0.008+0.0003 0.0110.0007
V,, (ml/kg) 90.7+10.1 77.3+2.31 72.4+0.842
Vg, (ml/kg) 249+64.2 257+14.8 389+97.3
Vs (mlkg) 94.7+9.18 185+39.9* 132+38.6*
Ky, (min™) 0.017+0.033  0.082+0.028  0.127+0.055
K,, (min™) 0.021+0.003  0.030+0.007  0.027+0.010
K, (min™) 0.046+0.013  0.041+0.005  0.066+0.026
CL, (ml/kg/min) 448+0278  4.30+0.086  4.45+0.299
type (Min) 7.71+2.48 5.54=1.04 5.16+0.672
typp (min) 99.4+12.7 90.0+3.97 66.3+4.27
AUC (mgml™min) 11.3+0.655  11.6+0227  11.4+0.834

IMean=S.E. of three rats.
*Significantly different from IB group (p<0.05).

J. Pharm. Soc. Korea
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Fig. 5 - Plasma concentration-time profile of ibuprofen after oral
administration of ibuprofen (O), ibuprofen-/-lysinate (@)
and ibuprofen-dl-lysinate (') at the dose of 50 mg/kg as
ibuprofen. Each point represents the mean=S.E. of three
rats.

Table IV - Pharmacokinetic parameters of ibuprofen after oral
administration of ibuprofen (IB), ibuprofen-/-lysinate
(IBL-) and ibuprofen-d/-lysinate (IBL-d]) at the dose of
50 mg/kg (calculated as IB) in rats”

Parameters 1B IBL- IBL-d/
K, (min) 0.067+0.002 0.087+0.012% 0.088+0.005%
typ, (min) 1.03£0.249 806+1.92%  7.94+0.463*
AUC (mgmi™ mln) 109+0270 11.6+0.792  10.8+0.634
AUMC (mgm/''min®) 761+286  473+14.3 448+425
MRT (min) 70.3+0.888 409+1.04  41.5+3.13
ABA (%)” 96.0+239  99.7+0904  94.8+531
RBA (%)” 100 107+0944  99.9+5.60

IMean=S.E. of three rats.

YABA (absolute bioavailability) and RBA (relative bioavailability)
were calculated from the following equation. ABA=(AUC,,,/
AUC;,)x100 and RBA=AUC;/AUC5)x 100, respectively. where
AUC;,. represents AUC after oral administration of lysinates
(IBL-! or IBL-d)).

*Significantly different from IB group (p<0.05).
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