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º £

&Æ*�Âf jÊr��� êÛ~ êÛ 5 ²"B�B ~î�¾, &." �j *� êÛB¾ ��B� 6Ò ÒÏ>� ®


. ��¾ &Æ*�Â� ~ò£b� ÒÏF r S-(+)-Ketoprofen� "� £Ò' �Wj ¾æÚ� R-(-)-Ketoprofenf ®�W

��¾ J®J ¦·Ïj ¢bÊº ^B6j ¾æÚ� ®
. � ��öBº &Æ*�Â &ËÚ(enantiomer)¢ 
·� Êª

HPLC ¢"j �Ï~� 7�ª�j >¯~�B '�� ªÒ��j �Ò~&
. �;çj dº 
þöBº β-CD(β-cyclodextrin)

BR®" Kromasil® ¢"j �Ï~� 
þj ~&�, �ÿç~ �'~ �Wj¢ dº 
þê >¯~&
. � ";öB ¢^�

Ketoprofen~ ªÒêº ÒÏB Êª �;ç" �ÿç~ �Wjö �² 'Ëj Aº
º ©j r > ®î
. V¢B �;çb

�º Kromasil® ¢"j F�~� �ÿç~ F³, "«¦b �Ò� "«³ê& ¢^� Ketoprofen~ ªÒö �~º 'Ëj �

Ò~&
. 
þÖ" "«¦b& Ã&�ö V¢B ªÒêº 6²~&b¾ �ÿç F³� Ã&�ö V¢B "«¦b~ Ã&&

ªÒêö �~º 'Ëf 6N 6²~º ©j r > ®î
.

Abstract − Ketoprofen, a phenylpropionic acid derivative, is a non-steroidal anti-inflammatory drug(NSAID) that has anal-

gesic, anti-inflammatory and antipyretic properties. Pharmacological activity has been attributed mainly to the S-(+)-enanti-

omer, while the R-(-)-enantiomer is either inactive or has side effect. The optical separation of Ketoprofen enantiomers was

carried out by various chiral HPLC(chiral high-performance liquid chromatography) columns and most compatible separation

conditions of Ketoprofen enantiomers were investigated. The resolution and enantio selectivity of Ketoprofen were found to be

strongly influenced by the employed chiral stationary phases(CSPs) and composition of eluents. The employed chiral station-

ary phases(CSPs) in this study were β-CD BR® and Kromasil®. The optimum composition of eluent was obtained differently for

stationary material phase. The effects of process variables such as flow rate, injection volume, and concentration of eluent on

Ketoprofen enantiomers separation were investigated using Kromasil® columns. The resolution decreased with the increase of

injection volume, however, the effect became insignificant at higher flow rate.
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1. B �

�Úº �î'b� j&��V r^ö Êª~ãb� ·Ï�
. V¢

B � 3~ 7� �WîÚº �Ú ÚöB B� 
� bÒ'Áz�' W

îj ¾æÚ� Ö� 
� �Ò�Wj ¾æÚ² B
. � 3~ 7� �

WîÚ� �Ò~º Êª ~£®ö ®ÚB v 7� �WîÚ~ �ÚÚ

~ 
� ~£' �Wf j" 7º~
. «« � 3~ 7� �WîÚ 7

�æ ~¾~ 7� �WîÚò� ~£' �Wj ¾æÚ� 
� 7� �

WîÚº jZ� ~£' �Wj ¾æÚæ p�¾ _f '« ¦·Ï~

ö�� >º ãÖ& ô� ��>� ®
[1]. �f ?� ôf Êª ~£

®
� ¦·Ï �~ ^B6j Ú�~� ®röê ®�~�ê &¦ª~

�WîÚ
� b�B ¢^� b�b� ÒÏ>� ®º 
;�
. �º

~£®j B>� 7� �WîÚòj ��~º B®b� áº ©� Ú

JÞ öò jî¢ 7��W ~£®
~ 7�Bê¢ ;{~² G;~V

& ÚJ�V r^b� ÒòB
[2]. ��¾ ¢^�Ú ;�� �/>º
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~£®
~ ^B6
 r^ö ��~ �® 5 ~£ &Ò�(FAD)öBº

B>� 7��WîÚ¢ ~£®b� �6~º ©j ö�b�~� ¦�

�~² ¢^� b�bj ~£®b� 6
¢ � ãÖ ' �WîÚ~ £

Ò�', �Ò�', ëb�', ;{� �«j � ê �6� &Ë~² ~

æ�� *Ò ¢^� b�b� 6
>º ~£®
ê B>� �WîÚ�

ªÒ, �W~� �/~ê� Fê~� ®
[3].

�" Êª ~£®~ 7ºW� ¦'Nö V¢ �¦& &~~ ~£®j

�Bê� ªÒ~º VF~ BB� ~£ 5 ;& z� �Ö�;ö 



¦ VF', ãB' 2/Î"¢ &^JÒ¢ .ç>� ®
[4]. B� �Þ

ç� v B~ 7� �WîÚ¢ ªÒ~�¾ �ê~º O»f Ú¶ ãÖ

ö¾ '.� Êª~ãj B��b�� v B~ 7� �WîÚ& Êª

~ã" ·Ï~� bÒ'Áz�' Wî� B� 
� ¦ª «Ú �Wî

&ê& >² ~º ©�
[5]. �"ö ��� z�, £�, ~�, �b� �

«Úz�ö &NB ª¢~ ��¶
 5 7�'b� B>� Êª ~£

®j B�~�¶ ~º B£� �~ ª¢öB � &�~ &ç� >� ®

º O»f �Ú ��îÆ�¾b(LC)Ï _f �WË �Ú ��îÆ�¾

b(HPLC)Ï Êª�;çj �Ï~� ¢^� z�bj 7�ª�~º O

»�
[6-8]. � O»f �WË �Ú ��îÆ�¾b(HPLC)Ï ¢"ö

jòê �;çj j&�b� ò
Ú B� �Þç� � 3~ 7� �W

îÚ& ¢"j Û"�ö V¢ Êª~ãb� ·Ï~º j&� �;ç"

B� 
� ç^·Ïj ~² �b�� v 7� �WîÚ¢ ªÒ~º O

»�
[9]. �VB áf ��îÆ�Î~ v peak¢ ªÒ>�~� v B

~ B>� 7� �WîÚ¢ áj > ®j öò jî¢ v peak~ �'

_f �V~ j�¦V 7��W bî~ 7�Bê¢ G;� > ®� v

7� �WîÚf Êª�;ç Ò�~ ç^·Ï z&î¾(ÊªW�æ z


î¾)j ;{® ��� ãÖ ªÒBB�¦V 7� �WîÚ~ .&

V�j ÿ�ö Ö;� > ®V r^ö �Ú ��îÆ�¾bö ~� Ê

ª�;ç»f «Úz�ö &NB ^B¢ �Ö~º � �ÏF > ®º

�ç~ O»b� �J>� ®
[10-11].

� ��~ 
þ&ç� Ketoprofen(Fig. 1), [(R,S)-2-(3'-benzoylphenyl)

propionic acid]º jÊr��� ê�~ êÛ 5 ²"B(NSAID)�B *

Ò ¢^� b�b�B �Ï>� ®
. � ~£®f ~î�¾, &." �

~ êÛB¾ ��B� �� &æ Ïê~ ~ò£b� 6Ò �Ï>� ®


. ��¾ Ketoprofenf ~ò£b� ÒÏF rö S-(+)-Ketoprofen�

"� £b�' Î"¢ ¾æÚ� R-(-)-Ketoprofenf ±æ á� ¦·Ïj

¢bÊº ^B6j ¾æÚ� ®
[12-15].

� ��öB >¯� 
þöBº ¢^� b�b ç�� Ketoprofenj 7

�ª�~V *~� Êª ªÒÏ �;ç bîj &æ� �ÿç~ �Wj,

�ÿç~ Fï, �ò~ «~f ³ê �~ 
þ��j :ú&�B ��î

Æ�Îj áîb� ªÒêö 'Ëj �~º �¶
j �.~�B ªÒê

& ËçF > ®º æ>'�j �Ò~º ©j � ��~ Ï�� ~&
.

2. ��' Vã

��îÆ�¾b¢ �Ï~� B� �Þç~ &êö ®º � 3~ 7�

�WîÚ¢ ªÒ~V *� '.� O»f Êª~ãj B�~º ©�
.

��îÆ�¾b¢ �Ï� 7�ª�~ � &æ O»f B� 
� 3~

7� �WîÚ¢ ÊªFêÚ �£(chiral derivatizing agent: CDA)" >

w�B bÒ', z�' Wî� B� 
� � 3~ �FÖ�W ¦ª «

Ú �WîÚ¢ ò�b�B �;çö ~� v ¦ª «Ú �WîÚ~ �

O~ N�¢ �Ï~� ªÒ~º O»�
. � O»f � 3~ 7� �

WîÚ¢ ç7 ªÒ~æ p� ¦ª «Ú �WîÚ¢ ò
Ú ªÒ~æ

� *7ªÒ O»(indirect resolution)�¢ �
. >�ö � 3~ 7� �

WîÚ¢ �FÖ�W ¦ª «Ú �WîÚ¢ ò
æ p� � 3~ 7�

�WîÚf Êª F�¶(chiral selector) Ò�~ ç^·Ïö ~~� ¢

�'� ¦ª «Ú �WîÚ(transient diastereomer)¢ ò�b�� 7�

ª�� ��Úæº O»j ç7ªÒ O»(direct resolution)�¢ �
.

ç7ªÒ O»öº �� &æ& ®b¾ 7�ª� �£ _f Êª F�

¶¢ ��îÆ�¾bö �¢ > ®º �;çö '�� O»b� Ö�

�Úb�� �;ç ¶Ú& j&�Wj <² >Ú v B~ 7� �Wî

Ú¢ �ê� > ®º Êª�;ç(chiral stationary phase: CSP)j �Ï

� 7�ª� O»� &Ë �ç'� 7�ª� O»b� ��>� ®
.

CSP O»öBº Êª �;ç" v 7� �WîÚ Ò�ö ç^·Ï�

¢Ú¾�B ¢�'� ¦ª «Ú �WîOb n;zö ~�B 7�ª�

� ��Úææ� 7�ª� z
î¾� jv' �B~
. 6� ²ï~

Êª bîj ¢"~ �;ææÚ� ÒÏ� > ®º bîö �;�Úb

�� Êª�;çj ò
 > ®b� Êª�;çb� jòê ¢"f ê

³ ÒÏ� > ®V r^ö 
ï~ ¢^�Ú¢ 7�ª�~�¾ ôf ¢

^�Ú �ò¢ 7�ª�� rº ãB'� �6ê �
[1]. ��æ� 


þ &çbî� Ketoprofen[(R,S)-2-(3'-benzoylphenyl)propionic acid]j

7�ª�~V *�B Êª�;ç»j �Ï~� 
þj ~&
.

��� 7�ª�� ��Úî r Ï*B~ WÏö V� Êª ¢"~

«~, �ÿç~ �W, �ÿç F³, "«¦b, "« �ò ³~ ³êf ?

f 
þ��
ö æz¢ "� ��îÆ�ÎöB ªÒ>Ú ¾Jº ''

~ b� ;�, Ú~�*, b� �~ æz� �~� ªÒêö 'Ë� ¾

æ¾² B
. 6� Ï*B¢ ¢"ö Ï*~º O»ö V¢Bê ¢"~

WË� �¢æ� ¢" WË� ÎÚæ� ��îÆ�ÎöB b�~ ;�

º &�; Î·öB j&�; Î·b� æzF > ®
. �� 
þ �

�~ æz& band profileö "º 'Ëj ªC�b�B band profile~

;�f Ú~�*j .G � > ®� ªÒ~J� ~º bîö '�� ª

Ò��j áj > ®
[5]. ¢"~ WËö 'Ëj "º 6 
� º�f

�ÿç~ F�b�B '�� F�ê¢ <º Ï
~ F��
. ß® Ú

~�*" b� ;�ö 'Ëj ô� "æ� ¢" WËj Ö;~º �ö

7º~² �J�¢ � º²& B
. �ÿç F³~ Ã&º ªC�ò~

¢"Ú ÏÒ�*j 6²�Ê� �ÿç~ �Wjê ¢>'b� ÏÒ�

*ö 'Ëj * > ®
. ÏÒ�*~ Ã&º Ïî" �;ç Ò�~ ·

Ï �*j Ã&�B ªÒê Ëçö V�� >ê ®æò bî*�~ '

Ë� � �;çj ÒÏ~º ãÖöº band profileöB ' Wª~ band

broadening� ��ææ� J®J ªÒêº 6²F > ®
[16-20].

� ��~ 
þöB áÚæº Ö"~ ªÒ ;ê¢ ;ï'b� �*�

"V *�B ªÒê(resolution), ���>(the number of theoretical plates),

Ú~�¶(retention factor)¢ ;~~� ÒÏ~&
. v b�¢ v B~

Â]� 
� b�� ª�� > ®º ;ê¢ ¾æÚV *� ªÒê Rf


r" ?� �*B
.

(1)

�VöB t1, t2º �ò 1, 2~ Ú~�*��, w1, w2º b� 1, 2~ V

&FöB~ ��� �* �*� ���
. ¢"~ ÎNj rV *�

B baselineöB G;� b�~ � w¢ �Ï� j¾ �ö ~�B �

��>¢ .G� > ®
.

R
t2 t1–

w2 w1+( ) 2⁄
---------------------------- 2 t∆

w1 w2+
------------------= =

Fig. 1. Structure of Ketoprofen.
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(2)

�VöB tRf Ïî~ ¢" n~ Ú~�*�
. Ú~�¶ k'º �ÿçö

®º ªC�òï Mm" �;çö ®º ªC�òï Ms~ j� ;~>

Úæ� j¾~ �b� ��� > ®
.

(3)

* �öB t0º Ï
 ãê�� ¢" Â�ö êO~º �*b�B ªC�

ò& �ÿç ÚöB Ï�>æ pº ãÖ~ Ú~�*ö çw~� ¢"

dead time�¢ ¦�Vê �
. ��îÆ�¾böB retentionf Ïî~

�;ç" �ÿç Ò� ï;ªV(equilibrium distribution)ö ~�B ¾

æ¾º *ç�æ� Ïî Ú~�*j G;~� �ÿç~ F³j ��"�

retention volume(VR)j r > ®
.

3. 
 þ

3-1. 
þË~f 
þÒò

� 
þöB ÒÏB HPLC ¢"f, çë'b� ¾f®º β-CD BR®

j V>b� � ¢"(
Ò�Jö β-cyclodextrinj Ö��Î ¢", YMC

co., Japan)j �«~� ÒÏ~&�, Ï*B� BB 7� Kromasil® Ï

*B(Eka chem., Sweden)¢ ç7 ¢"ö Oß~� ÒÏ~&
. Oßf

Úã� 4.6 mm, ̂ �& 250 mm� stainless-steel ¢"(Alltech)ö Ò�Ò

Oß~&
.

Kromasil®j Ò�Ò ç�� ò
Ú "V *� Ï
�º methanol(Chrom

AR® HPLC)j ÒÏ~&b� Ò�Ò� ªÖ~V *� sonicater¢ ÒÏ

~&
. �r Ï* ¢"ö {Kj &~V *� Ï
�º methanol/aceton

[50/50, v/v%]¢ ÒÏ~&
. Kromasil®j Ïê~V *� .Nº methanol

20 mlö Kromasil® 3.3 gj I� sonicator¢ ÒÏ~� 30. ;ê ªÖ

�Î ê SSI reservoirö Iº
. �Ò� air regulator¢ �Ï~� air pressure

¢ 60 psiræ Ã&�Î ê &{ Ï
~ {Kj 1ª Ò�ö 7,000 psiræ

Ã&~� Kromasil®j ¢"ö Ïê~&
. ¢" Ïê~ {�f SSI

reservoir~ ¦b& 20 ml�æ� ÏêB ¢"j Û� VÂ>º methanol~

¦b& SSI reservoir ¦b~ vV �ç ~�¾zj r &{Ï
~ {K

j *�"� Oß ¢"" SSI reservoir¢ ª�~� ¢"~ Oßj {�

~&
.


þö ÒÏB �ÿç Ï
º β-CD BR® column~ ãÖ 0.1M ammonium

acetate[ammonium acetate, 99.99%+water(Baker analyzed'® HPLC reagent)]

f aceonitril(Baker analyzed'® HPLC solvent)j ÒÏ~&�, Kromasil®ö

ÒÏB �ÿçf hexane(95% n-hexane), tert-butyl methyl ether(99.8%,

HPLC grade, Aldrich Chem. Co.), acetic acid(Baker analyzed'® HPLC

reagent)¢ 
þö ÒÏ~&
. 
þö ÒÏB �ò� Ketoprofenf ¢^�

b�b� �ï·B£öB B�Af ©j ÒÏ~�, ¢^� Ketoprofen

~ S-enantiomerf R-enantiomer¢ �ê~V *~� (S)-(+)-Ketoprofen

(99%, Aldrich Chem.co)j �«�B ÒÏ~&
. 
þöB ÒÏ� 
þ

Ë~º �{²*(Young-Lin M930), injection system(syringe+sample loop),

gradient mixer(Waters), UV spectrometer(Young-Lin M720), data aquisition

(Young-Lin, Autochrowin)b� ��Ú^ ®
. FÂ>º Wªf UV

detectoröB ¦Â� Ê ��V Îîö �Ö>Ú ÎîöB PC� ��V

¢ *�~� peak~ �'" ¸�, retention time �j áj > ®² ~

&
. Oß bîj Ï*~V *� Ë~�º slurry packer(Alltech model

1666)¢ ÒÏ~&
.

3-2. 
þO»

¢^� Ketoprofen~ ªÒ �¦¢ {�~V *�B β-CD BR® ¢"ö

Bº �ÿçb�B 0.1 M ammonium acetatef acetonitrile~ b�bj

¦bj 10/90(v/v%)� ÒÏ~&
. Ò�Ò Oß� Kromasil® ¢"j Ò

Ï~&j rº hexane/tert-butyl methyl ether/acetic acid(60/40/0.1, v/v%)¢

ÒÏ~&
.


þf çNöB >¯~&b� ¢"f 
þj �·~V * ;çç�

ö �¢ rræ Ïª� �* ÿn �ÿçb� aÚ "î
. �ÿç~ F

ïj �.~V *� HPLC ²*¢ ÒÏ~� �ÿç~ vªj 1.0, 1.5,

2.0, 2.5, 3.0(ml)� æz�Ê�B 
þj ~&
. �ò~ "«f 0.05 ml

"ÒV¢ ÒÏ~&�, þ2 �*º 5, 10, 20, 50(µl)¢ &æ� :ú"�

B "«¦b¢ �.� "î
. FÂ>º Wªf UV detector� ¦Â�

Ê ��V Îîj Û~� PCöB ��V¢ áº *��Îj �Ï�B

' Wª~ ��îÆ�Îj áî
.

.V~ 
þöB β-CD BR® ¢"~ ãÖöº Ketoprofenj methanol

ö Ï�~� 100 ppmb� 
þj ̄ ~&
. �ÿçf 0.1 M ammonium

acetatef acetonitrile~ �Wj¢ 10/90, 30/70(v/v%)� æz¢ "�B


þ~&�, F³f 1.0, 1.5, 2.0, 2.5(ml)� æz�Ê�B v�² ~&
.

Kromasil®j Ï*� ¢"öB �ò�º ¢^� Ketoprofenj hexane

ö Ï�~� "«³ê 100 ppmb� ò� ©j ÒÏ~&
. �ÿçöBº

hexane/tert-butyl methyl ether/acetic acid~ �Wj¢ 100/0/0.1, 70/30/0.1,

60/40/0.1, 50/50/0.1, 40/60/0.1, 0/100/0.1(v/v%)� æz¢ "�B '.�

�ÿç~ �Wj¢ dº 
þj ~&
. "«�òº ¢^� Ketoprofen

j hexane³ö 100 ppmb� Ï��B ÒÏ~&º� �º hexane ³ö

Ketoprofen 100 ppm�çf Ï�>æ p~V r^�
. �¾B �ÿç

ö �Ï>º Ï
, tert-butyl methyl etherf acetic acidê "«�ò~ Ï


� ÒÏ� �~
. �ÿç F³f 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5,

5.0(ml/min)� æz�Ê�B 
þ~&�, "«¦bº 5, 10, 20, 50(µl)

� æz¢ "�B ''~ ãÖ 
þ��ö V� ��îÆ�Î~ æz

¢ &V~&
. 6� 50, 60, 70, 80, 90, 100(ppm)b� ªC�ò~ ³

ê¢ Ã&�Ê�B ³êö V� æz¢ &V~&
. 
þö ÒÏB '

'~ ¢"öB UV detector~ absorbance8" �ÿç~ F³ � 
þ�

�j Table 1ö ¾æÚî
. ¢^� Ketoprofen~ S-enantiomerf R-

enantiomer� ªÒB ��îÆ�Îb�¦V ªÒB v B b�~ bî

j 6ê~V *�B B>� S-enantiomer¢ "«�b�� v B~ b�

7 ''~ 7� �WîÚ¢ {�~&
.

4. Ö" 5 �V
 

¢^� Ketoprofenj ªÒ~V *� �;çj F�~V *�B β-CD

BR®" Kromasil® 2&æ ¢"j &æ� 
þj � ê jv� �~
.

''~ ¢"öB �ÿç~ F³j 1 ml/minb� ~J�Ú� "« ¦b

ê 20µl� �;�Î ê 
þj >¯~� ��îÆ�Îj áî
. Fig. 2

N 16
tR
w
---- 

 
2

=

k′
Ms

Mm

--------
tR t0–

t0
------------ 

 = =

Table 1. Summary of experimental conditions

β-CD BR®

column

Bonded-phase β-cyclodextrine grafted silicagel 
Paticle size 10µm
Column void fraction(ε) 0.73
Pore size 120 Å
Detection UV at 254 nm

Kromasil® 
column
[slurry 
packing]

Bonded-phase O,O'-bis(4-tert-butylbenzoyl)-N,N'-
diallyl-L-tartar diamide 

Packed density 0.66 g/ml
Carbon content 15%
Paticle size 10µm
Column void fraction(ε) 0.70
Pore size 100 Å
Detection UV at 260 nm
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¢ �� β-CD BR® ¢"f ªC�ò~ ¢" Ú Ú~�*� 10ª ;ê

� ¾æÒ
. ��¾ 
þ~ Ï'� ¢^� Ketoprofenj v B~ 7�

�WîÚ� ªÒ~º� ®Ú v B~ b�& ¾æ¾¢ ~º� ��æ

á~� �¢ b�ò ¾æÒbæ� ¢^� Ketoprofen~ ªÒö '�~

æ á�j r > ®î
. >�ö Fig. 3~ Kromasil®j �Ï� ¢^�

Ketoprofen ªÒ~ ��îÆ�Îj �� β-CD BR® ¢"ö j� Ú~�

*� 2ª;ê z �¶b�, v b�& {
~² ªÒ>æ� ¢^�

Ketoprofenj v B~ 7��WîÚ� ªÒ& &Ë�j {�� > ®î
.

Kromasil®j �;çb� F��B ¢^� Ketoprofenj ªÒ� ��

îÆ�ÎöB v B~ b� 7 ¢^� Ketoprofen~ S-enantiomer" R-

enantiomerj �ª~V *�B Kromasil® ¢"öB �ò~ "«³êº

100 ppm, "«¦bº 20µl� ~� �ÿç~ F³f 1 ml/minb� ~�

�Ú�B B>� S-ketoprofenj &æ� 
þj ~� jv� ê S-enantiomer

" R-enantiomerj �ê� ©j Fig. 4ö ¾æÚî
. ��B Kromasil®

� Êª �;çb� F;F ãÖö HPLCöB ªÒF > ®rj ��

"î
. V¢B ¢^� Ketoprofen~ ªÒ& &Ë� Kromasil® ¢"ö

&�B 
þ��~ æzö V� ªÒê~ æz¢ ÚÚ�~
.

�;çj Kromasil® ¢"b� ÒÏ� r �ÿçf hexane/tert-butyl

methyl ether/acetic acidj ÒÏ®º� �r �ÿç~ �Wj& ªÒêö

�~º 'Ëj �Ú'b� 2k~V *�B �ò~ "«³êº 100 ppm,

"«¦bº 10µl, �ÿç~ F³f 1.0-5.0 ml/minræ æz¢ "�B

�ÿç Ú~ hexane/tert-butyl methyl ether/acetic acid~ �Wj¢ 100/

0/0.1, 70/30/0.1, 60/40/0.1, 50/50/0.1, 40/60/0.1, 0/100/0.1(v/v%)� æz

¢ "�B 
þ� �~
. � Ö" Fig. 5" 6j jv� �� �ÿç ³

~ hexane~ ·� ôb� ªÒê& Ã&~� retention timef ^Úr
.

>�ö tert-butyl methyl ether~ ·� ôjæ� ªÒê& 6²~� retention

time� 
jæº ©j {�� > ®î
. Fig. 7f �WWö V� retention

factorf Fï~ �¾*�
. �VBº hexane~ ·� Ã&�>� retention

factor& 
rb�, Fïö V� 'Ëf �~ ìî
. Fig. 8~ �ÿç �

Wö V� ¢^� Ketoprofen~ ��îÆ�Îj �� hexane/tert-butyl

methyl ether/acetic acid~ �Wj& 100/0/0.1(v/v%)¢ rº ¢^� Keto-

profen� ªÒ& >æ p�, 70/30/0.1(v/v%)¢ rº v bî� ªÒ& ¾

>æò retention time� .Z ^Úê
. �Ò� �ÿç~ �Wj& 50/

50/0.1, 40/60/0.1, 0/100/0.1(v/v%)¢ rº ¢^� Ketoprofen~ ªÒ&

j*® ¢Ú¾æ pº
. ¢>'b� ªÒê& 1.5�ç� F r v B

Fig. 2. Elution profile of racemic Ketoprofen from β-CD BR®. Injec-
tion concentration of 100 ppm in hexane, injection volume of 20µl.

Fig. 3. Elution profile of racemic Ketoprofen from Kromasil®. Injection
concentration of 100 ppm in hexane, injection volume of 20µl.

Fig. 4. Comparison of elution profile of pure S-Ketoprofen and Race-
mic Ketoprofen. Injection concentration of 100 ppm in hexane,
injection volume of 20µl.

Fig 5. Effect of mobile phase composition and flow rate on retention
time of S-Ketoprofen, R-Ketoprofen. Injection concentration of
100 ppm in hexane, injection volume of 10µl.
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~ b�& 7Ï>æ pº ªÒ& ��Úê
º ©j �J~� ªÒê

& 1.5�ç� Nb�� b�~ ªÒº {
® �ª>Úê
� " > ®


. 6� retention factor� κ'8j jv� " r κ '8� ·j rº �ò

& ¢"ö Æv ^b� ®ÚB ªÒê& ±æ p�, κ'8� � ãÖöº

ªÒê& Ã&~æò retention time� ^Ú^B peak& 9Úæ² >æ

� �'~ κ'~ º*º 1.5öB 4�
. ��� 
þÖ"�¦V ªÒêf

retention factor¢ Îv �J� r hexane/tert-butyl methyl ether/acetic

acid~ �Wj& 60/40/0.1(v/v%)¢ r v bî� j*® ªÒ>�B

retention timeê &Ë '.�j r > ®î
.

Fig. 9º hexane/tert-butyl methyl ether/acetic acid~ �Wj& 60/40/

0.1(v/v%)��, Kromasil® ¢"j �Ï�B S-ketoprofen" R-ketoprofen

~ ¢" ÎN~ ¿ê¢ rj�V *�B Fïö V� ���>¢ ¾æ

Úî
. Fï� Ã&�ö V¢ ���>º 6²~&b¾ S-ketoprofen

" R-ketoprofen~ Kromasil® ¢"~ ÎNf �~ N�& ìî
.

Kromasil® ¢"j ÒÏ~� ¢^� Ketoprofen~ "«³êº 100 ppm

b� �;�Ê� "«¦b¢ �Ò~� �ÿç F³~ Ã&ö V� ª

Òê~ æz¢ Fig. 10ö ¾æÚî
. Fig. 10öB �� "«¦b¢ 
�

² ~&j ãÖö �ÿç F³� Ã&�>� ªÒêº 6²�
º ©j

r > ®
. ß® F³� ¶Ö ãÖö "«¦b~ æzö V¢B ªÒê

~ 'Ë� z �
º ©j r > ®î
. ��¾ �ÿç F³� 3 ml/

min�çb� Ú*� r "«¦b æz& ªÒêö �~º 'Ë� 
²

·jæº ©j r > ®
.

�®ú "«¦bº 10µlb� �;�Ê� hexaneÚ~ ªC�ò~ ³

ê¢ 100 ppm, 90 ppm, 80 ppm, 70 ppm, 60 ppm, 50 ppmb� æz¢ "

�B "«³ê& ¢^� Ketoprofen ªÒö �~º 'Ëj 
þ��~


. � Ö" ªC�ò~ ³ê N�& .Z ·bæ� ªÒêö 

¦ '

Ëj "æ pº
º ©j r > ®î
. �¾B ªC�ò~ "«³ê¢

¸�J ®b¾ ªC�ò~ solvent� ÒÏ~&~ hexaneÚöº Ketoprofen

� 100 ppm�ç ¾ Ï�>æ p~
. �¾B �ÿçb� ÒÏ>� ®

º bîj &æ� ªC�ò~ solvent� ÒÏ~� 
þj ��~
. � Ö

" acetic acid~ ãÖöº Ketoprofen� j" ¾ Ï�>îæò Ketoprofen

Fig. 6. Effects of mobile phase composition and flow rate on resolution.
Injection concentration of 100 ppm in hexane, injection volume
of 10µl.

Fig. 7. Effects of mobile phase composition and flow rate on retention
factor. Injection concentration of 100 ppm in hexane, injection
volume of 10µl.

Fig. 8. Chromatogram of S-Ketoprofen and R-Ketoprofen from Kro-
masil® column at various mobile phase compositions.

Fig. 9. Effect of flow rate on the number of theoretical plates of S-Keto-
profen, R-Ketoprofen. Injection concentration of 100 ppm in
hexane, injection volume of 10µl.
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j ªÒ¢ ~æ á~&bæ� ªC�ò~ solvent�º '�~æ á~&


. Fig. 11" 12öB " > ®�� hexane" tert-butyl methyl ether~

ãÖöº ¢^� Ketoprofenj ªÒ~º� ®Ú ªÒê 5 retention

factorº jÝ~&
. ��¾ tert-butyl methyl ether& ¢^� Ketoprofen

j j" ¾ Ï�~æ� hexane �
º tert-butyl methyl ether& ªC�

ò~ solvent� z '�~
º ©j r > ®î
.

5. Ö �

�WË �Ú ��îÆ�¾b(HPLC)¢ �Ï~� �¢ 7� �WîÚ

� ªÒ~º VF� �^'� &�" z®Ú 
Ïj *� VF�B B

*� J� ®
. � ��öBº �¦&&~¢ <� ®º �Þç �Wî

Ú ~£®� ¢^� Ketoprofenj Êª �;çj �Ï~� �¢ �Þ

�WîÚ� 7�ªÒ~V *� 
þj >¯~&
. ��îÆ�¾b V

Fj BB~V *� V.��& >ê� ~V *~� '.� Êª �;

çj db�B �ö '�� 
þ ��j �«� 
þj >¯~&
.

�"ö HPLC ÒÏj *� Êª �;ç ¢"
� çëz>�B 
·

� ¢"� ��>�B ��~ çëÏ ¢"" �ÚöB BB7� Êª b

îj Ò�Ò Oß ·ëj Û� B·� ¢"
j ÒÏ~� 
þ� Ö"

¢^� Ketoprofen~ ªÒ¢ &Ë~² ~º �;ç bî�B Kromasil®

� '�~
º ©j r > ®î
. �;çj Kromasil® ¢"b� F��

ê �WË �Ú ��îÆ�¾b� ÒÏ~� "«¦bf �ÿç F³~

æzö V� ªÒê~ æz¢ ÚÚ� Ö" "«¦b& Ã&�ö V¢

B ªÒêº 6²~º ãËj �&b� F³� �¢æ� "«¦b& ª

Òêö "º 'Ë� ·jöj r > ®î
. V¢B ö~º ß; ªÒ

ê¢ áj > ®º �ÿç F³öB öò~ "«ïj ¾J&�B �Ö

W~ Ëçj &^JÒ¢ .G� > ®
.

�ÿç~ �Wj& ªÒêö �~º 'Ëj �Ò� Ö" ªÒê& 


î > ®º 
þ��
f 
r" ?� ¾æÒ
. �ÿç~ �Wj& ªÒ

êö �~º 'Ëj �Ò� Ö" hexane~ ·� Ã&~� ªÒê& Ã&

~� ªÒ�*� ̂ Úöj r > ®î�, tert-butyl methyl ether~ ·� Ã

&~� hexane~ Ö"f >&� ªÒêº 6²~� ªÒ�*f 
jæº

©j r > ®î
. V¢B ªÒêf ªÒ�* �Ò� �'~ Ú~�¶~

º*& 1.5öB 4 Ò�ªj �J~�B '.� �ÿç~ �Wjº hexane/

tert-butyl methyl ether/acetic acid[60/30/0.1,v/v%]ªj r > ®î
. Kromasil®

¢"öB S-ketoprofen" R-ketoprofen~ ¢"~ ÎNj {�� � Ö" �

��> 8~ N�& �~ ìrj r > ®î
. ªÒê¢ ¾æÚº �ë

��f �ÿç F³� 1 ml/min� ãÖf "«¦bº 5µlöB &Ë ¸f

ªÒê¢ ¾æÚî
. ªC�ò~ Ï
�º tert-butyl methyl ether& '.

� bî� 6«>îb¾ �« çëz¢ � r Ò²>¾ �Ú F�ê, V

F' Ï�, &Ï �j �J~� º&~ ��& jº� ©�
.

ÒÏV̂

RS : resolution

tR : retention time [min]

tO : dead time [min]

Mm : amount of solute in the mobile phase

MS : amount of solute in the stationary phase

w : bandwidth [min]

κ' : retention factor

N : the number of theoretical plates

�̂̂ ò

1.*«^: “LCö ~� 7� �WîÚ~ ªÒ,” "rÒ, Seoul, Chap. 2

(1996).

Fig. 10. Effect of the eluent flow rate on the resolution of Ketoprofen for
Kromasil® column. Injection concentration of 100 ppm in hexane.

Fig. 11. Effect of feed solvent on retention time of S-Ketoprofen, R-
Ketoprofen. Injection volume of 10µl.

Fig. 12. Effect of feed solvent on resolution. Injection volume of 10µl.
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