% A F FH A
[J Korean Pharm. Sci. }
12 (2)  37~44 (1982)

Ketoprofen LysinateQ| &gy 3

EHE* - SREY - FHEEFY - BIRE
BespNC 2 pRESY ZPNE i
Pharmaceutical Study on Ketoprofen Lysinate
Wan Ha Lee, Jang Bae Kim, Ung Kil Jee, and Byung Tae Rhyu
(Received April 18, 1982)

In order to enhance water solubility, ketoprofen was made as lysine salt, such
as acetylsalicylic acid lysine salt, ibuprofen lysine salt and amino acid salt of
phenylbutazone.

The purpose of this study was to make a comparison between ketoprofen and
ketoprofen lysine salt in aspects of analgesic, anti-inflammatory, and antipyretic
effect.

The experimental results were summerized as followings.

1. Ketoprofen lysinate was composed of one molecule of ketoprofen and one
molecule of lysine. The product was water soluble and melting point was 92°
C~94°C.

2. Ketoprofen lysinate showed about 2 times stronger analgesic effect than that
of ketoprofen while no difference in antipyretic effect was observed.

3. LDs, of ketoprofen lysinate was higher than that of ketoprofen, suggesting
ketoprofen lysinate as safer drug.

4. Blood concentration of ketoprofen lysinate was 156pg/m! while the concentra-
tion of ketoprofen was 116pg/m! in 30 min., suggesting long acting as.well

as high blood concentration.
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o]@ AelA ketoprofeng o] ZFa aker Fst flon Fuleld WEiKA=E A
%5t indomethacine]l WA e FLFEFRY A& wlel HiEL Jﬂ 1/10~1/20¢] v}
A v} R

BEfyo = anthranilic acid®] ZEmpecl ) phenylacetic acid FHERESL -FARSE T2
5 e A2 sgEeln] JezdlRo| =ik PEIELAMEA salicylate, - phenylbutazone 3l
indomethacinel A FA 7} 5 & Fikol vk AFEA 5 Ha§ Sl AAS gepFolch .

B LD fE7 indomethacin 2.t} meuses) rate] A 7 TFof B 209} H9ta®, ratd]
A 10~20mg/kgg 404 Et AT FA¥ FAE Eq4gq 2 FegzAgH oj4e
et gEgtelE RaPx gl |

ze] v ketoprofen® ol %2 & 44 AL FALLE gt Aok

Acetyl salicylic acid® o]®l A& sja st~ $15le] lysineio 2 3o} AEHo =R dglo
©%19 phenyl alkane carboxylic acid%¢] °}% = lysine, arginineg #&AA 7144 o
2 349, 283 phenylbutazoneX amino acids} Hi& WEAA Fike viadt 2= 7
F FoBE /301 izt nast glon'y, jbuprofen® A lysineo = Eie WE A

& BkAI] Fhkol del Aty Rt Ao

##r ketoprofend WEMEC Z 1Y) 4135k ketoprofend} lysined #G& A A ketoprofen
lysinate® wHEel o1& WE(LEW JHikoz aldtal A SUBEH, BEMFEM, RAJYE
A %4 dR4e Hla FESa, &85 4 475 obg ibREY dske Rk
Hege mEste] g2 MRS AUVld ol muF.

R R 5 %

- Ketoprofen Lysinateo] 8% ¥4 @: ketoprofen 25.4g% methanol 100mls)} £-3) A|
71 &oke] mole M 1: 12 o}= lysine 14.6g8 & 15mlo] £3]44] ©}& methanol 20mlE
7tste] A A7 A& apsta A &4 sbste] dkgAZ ). lysine & HdeHE 4
71 % methanol 10ml & Imle = Aol &7t Yo] Zgvh, 17+2°Col Al < 247 B¢ &
1g A&t F3AA g gL 40°Co A At s3se] sx2F Aul e ketoprofen
lysinate 24 & 44} . .

o] BWHR] ether 200mlE €& oh-g & 4ol Fw e WA FLafe] Ixdo AH&dcl.
ol F A Fsld ERAA £3 AxA%). '

3y @ .: ketoprofen 19.05g8 methanol 80mle} ga] A7l ¥l lysine 10.96g8 4%
A FEgdz A4 ANFAA adstgch. A3 o AR g ¥ SmiE Astn 15x2°C
A 3A 3t Fot mRkE A &3yt ‘

Lysine ¥2o] o} Eais 3 u|gAe] A o] & O3 22 FHikoz 40°CaA 2t 55
A7 B4 etherz Azlste] Ef WAl flEme] $2e Ayl

Uy @ :lysine 14.6g¢ & 15mle] 7}sto] £31417| 3 methanol 20mlE  7}sle} 344
7] ¥Rl X2 ketoprofen 25.4gF methanol 80mlo] £3A)7] WS =4 s4slad A
152°Cal A 2417 mybste] wb3AZTh. o] & $19F o] 40°Cel A 2 EEAA] o

ether® A2|3te] | WA e Ede 4%
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AellA ¢ |t HA FLER BAKE methatnols} ether(2:3) o) S8 A7) 3 of gs}
of ol7le] etherd stahed TibMste] HRIEE 4834,

RERSB—U 4254, IR, UV, NMRs] ¢ 3te] ketoprofen lysinated] & 2ol 511 c}.

HRER—Koster'»e] zabyo] ot} A% 15~20g9] mouse 5vte]d & 1Ffo = 3o
ketoprofen 20mg/kg, ketoprofen lysinate 15.75mg/kg(ketoprofen 10mg/kge] &) 2
ketoprofen lysinate 31.5mg/kg(ketoprofen 20mg/kge) &1 3)L 724 A3+ Fojstm 30%
EE 60F Fo] 0.6% acetic acidE 0.1m//10g28 B4 e] FAlstz 58 FTXe 208 Sof
o] delvtE moused] stretchingE HFEste] = I A Z}—Q—" AEslget.

BREA—AUYSES A% 2.3~2.7ked] Fdusl £ 2% 157 o] 4 AAT A
22 ASL 2 FdA AF At 9k AL /K}—Q—o}ﬁ\:}

4 EA 24 thypoid vaccine 0.3mi/kgd Qo) FAT thS 244 7k Fo] H o] 1°
C oA 453 7% A5t 18£S 79t8] 2 319 ketoprofen 10mg/kgzt ketoprofen lysi-
nate 15.75mg/kg® 77 7 F Rol sy 547 EoF A7 vk 2 EBEEES Tele ther-
mometer 2 74 3} v}.

A Z 130g WHtE rat 12ute} A& 1o 2 st LR AHS WES o

Z;— Al ketoprofen 5mg/kge}l ketoprofen lysinate 7.9mg/kge #24 AF Zodha 305
Fel 1% Carrageenin®) 0.mlE itk BREBER T T4 F 5A2k %ok &2 zkebet e
AW WEstd BES WHES HEsta .

SMEMRE—A F 202 ALY mouseE 737 10vte}jd o 2 8t ketoprofenz} ketopr-

ofen lysinate®] z} &-eFg Z7}Re| F-asla, Behren'sihe] nlel 7 LD, S BHs g ).

MFRERNE—: T 2~2kgd) ®/% 17 100le]¥ o8 st} ketoprofen 50mg/kgs}t
ketoprofen lysinate 78.8mg/kg(keotorfpen 50mg/kgef 3 =%) & A+ Fosl3 30,60, 120,
300,360 75« F Aol A S SmiA A ske] 3087k A1F-2] (1000rpm) & vhg 4 2my
2 A FHsta od7]e] N-HCI ImiE 23 ether 25m/E 2o} 1087 A =g & ©
Al 5E2E A4 ¥ (3000rpm) Bk} 235 15ml B 3l FEAbl A T A3 7).

542 S acetonitrile®} 0.02M phosphate buffer(2: 3)2+e] £a4(2:3) SmiE do] &
14713 4343 ehg HPLCE W o2 stgieh. olwl HPLCH A& ©hgat v,

column, gBondapak CI18; detection, UV 254nm; mobile, phase. aetonitrile : 0.02M
phosphate buffer(2: 3); flow rate, 2.0ml/min; sa.vol, 15¢!; chart speed 1 inch/min.,

WEER IFFE AHESH RAeda s 4o mhREE AAstadct.

R¥h Ketoprofen BjFE—18f 10v}e]¢] E7]o] ketoprofen 50mg/kgz} ketoprofen lysi-
nate 78.8mg/kg(ketoprofen 50mg/kgsl A =)S A4 AT FQ5 T FE 108, 24850
488 27 A5t QAR s S B 1mlE Beetel N-NaOHe) 1mlE @ 2 ether 25
‘Mm% do] 1587 Austn QAR st ether: S SAA7 ©L o] FZe] N-HCIe 2m/
£ 33 ether 25miE Qo] 15%-7F g3t & oha] YA E2 g v} etherE 1I5miE 31
FEAFN A T8 A astgel. F4d 2Eo] acetonitrilex} phosphate buffers}e] Z o (2:3)
SmI% g Ae §4A7 vhg o3t o & HPLCS 71} o shgieh.

Aedd o zle] R ketoprofen®] oF&- &b},
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KEER U Eg

Ketoprofen Lysinate S&——A 2wy 5 O #3AZ1L Bgted 445544 A4
o2 AFEE dud At ol Aol Lo £5FL 38golglon o & FEiEMSH 37. lg
(92.7%)¢ ek, 22} o] 5] MiE: ketoprofens} lysineo] Az F-xfebe] weky| 2A
fEaEs e deloln®z 1119 nl&nr} ketoprofend) k& 2F 23bste] ALt Feke
ketoprofeng etherd] Lsi=lo] AMAH 2 FAsA5 sl d .

@9] g2 ketoprofen methanol £-olo] lysine B2+¢ A A stsle] w347 23} lysine
of &3t & H2 Fov® F SmlE 4 obg mukg A&F As) lysines] AE &)
ol ghgol Bd AL 44z AxAet. zelud 7t 55 F etherd] &ste] AJEL Wil
A7l 228 B¢ ofo] aFo|gonz thE iRt & FEFE A 9 #5E
93.2%9 F& A%E 44

@9 Azdg-e O g} Fot 2 4L lysine £9)o] ketoprofen methanol £}
& &34 L FEA A oA ﬁﬂhr @4 W Zkon FEFE ).

$1¢8] 3HA] Wy o R AL A WA AEE BERS BF S SEeld, 1 $AE ot
92~.94°C x}. »

WEHEBE—IR, UV, NMR g 4344 &s1A ketoprofend] lysinec) S Arej = $5
AH9¢& ZFastdrr. LRIFEE HS3t Zoh. BEiHfE : C,65.98; H,7.05; N,6.99 #&
Bl . C,65,90; H,7.06 - ' ‘

IR spectrums] Al ~NH;* bond~} 3420cm~'o] A 3-8 2800cm™o)] AHA @] EBo|d ¢
Eﬂi broads}Al viehibe] B3] Ketoprofeny} lysines] A stx] &9e A% A" 4 9

1+ amidey} imines] peak® FolE 4 gt
* NMR spectrumsi A = ketoprofend} lysines] A 1} ¢ & gl n = peak——al a9 E A
s 9la UV spectrumd] A % ketoprofenz} lysine®] maximal absorbencekx -z & 1}&}
ket , :

Ketoprofen lysinate$] m.p. ¥ 92~93°C= A ketoprofens] 94°Co] 1L lysines] 224.5°Cs] v
"] 5to] ketoprofens} lysined] 111 3.3 %4 m. p. = 183~184°C°]31D}

Table I —Analgesic Effect of Ketoprofen and Ketoprofen Lysinate Mouse by Acetic Acid Method

Drug Dose(mg/kg) Time(min.?) Inhibition(%)
Ketoprofen 20 30 ; 57.95 = 3.26a
60 52.94  £5.15b

Ketorofen lysinate ' 31.5(20 as Ketoprofen) 30 78.90% = 43.93
60 75.16** 414

15.75(10 as-Ketoprofen) 30 73.90 - +3.39

60 67.79  +3.24

Values are mean +S.E from 15 mices. %, p<0.01 when comkpared with a; #%; p <0.01
. when compared with b. , : :
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REFRAEBR—MEER 24002 o stretchings] AT A% S WES AHde
Table [} 7).

20mg/kgs] ketoprofens] # w8l ketoprofen lysinatel: 30%e| A 79%, 6084 75%
o] AAFE el Aol wkste] ketoprofeng 20mg/kgd w 30l A 58%, 604 A 53%<]
A &35 bebll ketoprofen lysinatert o @A sHA JARE & 4 slglon, 10mg/
kgl k etopr.ofemﬂ & =235l ketoprofen lysinateE Eol s} = ketoprofen 20mg/kgr v} ©f
743 AEALL 9 Jehflo] AEAL wo) A= ketoprofen lysinates} ketoprofen® e} 2f% o]
4 AT RS ¢ F U

fREVER | BEEAS 5T Aot obg Table T8k orw GES o5z 48 ulz
Toll wldhe] oFE T T2 AAT sd LS RS

Ketoprofenz} ketoprofen lysinateff®] & =r-4-& »wlmd A=t 7‘4 % 14] 71oll & ketoprofen

PN

lysinate #fo] ketoprofen Ffx )} k7l 744t 2 4-& Jehyout o FHEE & 17} 99
3, 547 Fae A AAY Aoz Hgen 1 EFE F 7}?47} A9 e FAE v

Bl g on METRBRE A9 Zore REMES v &30 & & dvh.

Table I —Antipyretic Action of Ketoprofen and Ketoprofen Lysinate in Rabbit

Time(hr)
Groups
0 1 2 3 4 5

Control 1.06 1.08 1.01 0.94 0.90 0.89

+0.09 +0.11 +0.11 +0.12 +0.12 o +0.12
Ketoprofen(10mg/kg) 1.03 0. 84 0.53 0. 39 0.29 0.11

+0.08 +0.10 +0.10 +0. 06 --0.03 +0. 04
Ketoprofen lysinate 1.01 0.74 0.49 0.39 0.31 0.11

(15. 75mg/kg) =0.06 +0.06 +0.11 =-0.06 +0.03 +0.03

Values are mean+S.E from 7 rabbits.

Table I[—Inhibitory Effect of Ketoprofen and Ketoprofen Lysinate on the Swellmg
of Rat Hind Paw Induced by Carrageenin

Inhibitory %

Drug
1hr. 2hr. 3hr. 4hr. Shr.
Ketoprofen(5mg/kg) 35. 49* 37.07 47.53 44,57 45, 88
5. 41%* +6.91 +5.43 +5.18 +5.03
Ketoprofen Lysinate ' 50.15 39. 20 48. 86 46.73 43.36
(7.9mg/kg) +5.52 +4.73 +4.37 +4.28 +4.39

# : Values are mean + S.E from 12 rats. % +S.E

FEMHIER  ratel 4 carraggeenine z ol AMARBEEEENHERS A9
A& o8 Table M 7c).  ketoprofens} ketoprofen lysinate® wlawdh A a}-H-& 14
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7+-& ketoprofen lysinates} ¥ 7@ 334AE JeGT 2 FlE A AxQ 44 €
Jehhel shelh Rgieh.

Table N—-—Coniparison of Acute Toxicity of Ketoprofen and Ketoprofen Lysinate
under Peritoneal Injection in Mouse ‘

Drugs
Dose Ketoprofen "~ Ketoprofen Lysingtef
g/kg Live Death Live Death
1 10 0 10 0
2 10 0 10 0
3 10 0 10 0
4 8 2 10 0
5 8 2 10 0
6 4 6 10 0
7 2 8 8 2
8 10 0
9 4
10 - 4
11 6

S %ﬁ%&%{%% ketoprofena} ketoprofen lysinate® 747 27 FAreta
2UA QAR BHEHRS SAT AL Table Vo 7 ow], Behren'sihe] &3le] 2 LDy fEiE
A&35F Aal ketoprofend 5.68g/kgoe] iz - ketoprofen lysinatel: 10g/kgelgich. oA &

50
w0 , ?
- _ Ketoprofen 5___
£ :
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; - ;
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Figure 1—The urinary excretion patterns of ketoprofen and ketoprofen lysinate in rabbits.
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ketoprofen®] cko s 3ZkAlslwl 6.26g/kgo] sl =rsled  ketoprofen lysinater} 0.6g/kg A%
=2 FASFAE dehigl. :

MAARENE | FES &0 Fo3 obg 303 Fd A% ketoprofenw oy L 116
pg/mlo] i ketoprofen lysinater 156pg/miz ketoprofen lysinate?] &4} Tﬂxi w2
< Jepllglonl A zke] Hagte] wlel ketoprofen ®Brl vl F4E {HAHIEY TR e
Wi 642k Fol = 258 ketoprofen el F 5=t wA & vebile.

e Ketoprofen JIITE : 7o) ketoprofen 50mg/kg, ketoprofen lysinate 78.8mg/kg
(=ketoprofen 50mg/kgel #l2)& AT Toiq vh-o 1085, 2485R 2 48ESMIKe 47
BRsld =338 R ketoprofen®] zke Fig. 59 2 on, ketoprofen lysinates} x| &
A7k Zof WA g oF2 ketoprofen R} 5l vl o wiAlsigl ol 244 bR o) A= WA F)
o] 54l 1. 484 7} 71X = ketoprofen lysinates} ketoprofen ¥}l A =F Wl A= -2 +iehyg
o2 no} ketoprofen® x]&Ae] gl on], ketoprofen lysinater $F Aol & Ao=m

A o] e BFFE FARE dA 3o

IS T

#= W

ketoprofen lysinateZ kAl &le] 7 oFg]zt4-& ketoprofens} wlm ZAEd AYAznz F
¥ ovhedt 2 AES A9

1. ketoprofen lysinate: ketoprofens} lysineo] 1:1¢] wl&= Ao foldtAl ubg
st FEES o 3% on Bl A H9m 2 - L 92~942°CHi e}

2. 249l olehe] ¥mg A EAEL ketoprofen But 26f ol 4 AT AE-& verl Aok

3. MEfER-S ketoprofenzt A9 wl£d #HEE Jehglon, BF 243 Foll e A4 A

o= H3.

4, BEMHEERS A2 14 2k & ketoprofen Bv}t ¥ 7dt Al &adE Jehliglo, o
o] % W& A4g Fehisieh.

5. b ketoprofen lysinater} - 30%-of 156pg/mli%  ketoprofend] dFF %
116pg/m! 2ot AASA = F25 Jedglod L F F%el graste] 642 At 8§
o o] &= ketoprofene] 24ug/miolw] w| st ketoprofen lysinater 19pg/mizA &F 57}
o otz

7. Wrhol] W] A ketoprofend] oF2 ketoprfen lysinater} -8 104] 7} E-oF #xd w9t
o} 104 7-~484] 7k Afole] w] A ¥l ok ketoprofen ®.r} &3 4 glr}.
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