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MATOGRAPHY 

SVEN OLOF JANSSOW and SVANTE JOHANSSON 

Deprxment of An&ic~~ Chen&r_r_ AR Xiisrle. S-431 83 _\l&~dui (Swerlen/ 
(Received January Zlst. 1981) 

A liquid chromatogaphic system for the isolation of impurities in a bcta- 
adrenoreceptor antagonist, pafenolol. is described_ The retention of the solutes is 

regulated by 1-pentanol. N,N-dimethyloctylamine and 3,5dimethylcyclohesyl sul- 
phate in a mobile aqueous buffer solution. LiChrosorb RP-8 is used as stationary 
phase_ 

The selectivity of the separation systems is influenced by the concentration of 
the mobile-phase components. reflecting the different properties of the solutes. The 
correct composition of the mobile phase gives complete resolution of the sample 
components. 

The proposed liquid chromatogaphic method enables determination by UV 
monitoring of less than 0.1 y0 of each of the impurities in pafenolol. 

Reversed-phase ion-pair chromatography is an universally applied technique 
for the separation of amines. However, hydrophobic amines give badly tailing peaks 
in many systems unless precautions are taken 1--L. The effect has been attributed to 
residual silanol groups on the surface of the hydrophobized solid phase, and efforts 
have been made to overcome the problem, for example by endcappin<-6. This has 
sometimes had an adverse effect, and unsatisfactory chromatographic performance 
has been observed even for hydrophilic amines’. 

The most successful approach to improvin, 0 the peak shape and column ef- 
ficiency for solutes containing amino groups has been to include an organic amine as 
a modifier in the acidic aqueous eluent IA The amine strongly decreases the retention _ 
of cationic solutes by competin g for the binding capacity of the adsorbent_ The 
competing effixt is highly dependent on the structure of the amine as regards both 
retention and chromatographic performance’. 

The characterization of the potential impurities and degradation products of 
drug suijstances is an important part of pharmaceutical analysis. The separation of 
these related compounds_ often present in very low concentrations. requires highly 
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Fig_ 4. Regulation of the retention by varying the concentration of DAMO_4 in the mobile phase. Mobile 
phase: DIMOA, I- lo-’ M DMCHS and 9.2 - IO-’ df 1-pentanol in phosphate buffer (pH 2.2). Support: 
LiChrosorb RP-5. 
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Fig. 5. mation of the retention by varying the concentration of DMCHS in the mobile phase_ Mobi!e 
phase: DMCHS, 3 - 1W3 M DM0.4 and 92- 10s2 M I-pentanol in phosphate bulkr (pH 2.2). Support: 
LiChrosorb RP-S. 
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Fig 7. Regulation of the retention by varying the concentration of DMCHS in the mobile phase. Mobile 
phase: DMCHS. I - 10m3 hf DiM0.4 and 9 .2- IO-’ M I-pentanol in phosphate buffer (pH 2_2)_ Support: 
LiChrosorb RP-8. 

SO/96 with I-O-JO-’ A4 DMCHS in the mobile phase was separated. cIose to H 
I62/14 with 1.5 - lo-’ IV DMCHS, as shown in the chromatogram (Fig. 6). 

The standard curves used in the quantitation showed linearity in the concentra- 
tion range studied (0_15-25 &ml). The minimum detectable amounts were below 
0.1 pgjd for all impurities studied, IO0 ,~l being injected. 

The reproducibihty of the method was determined by ten injections of each of 
two sample solutions containing 0.05-0_1 o/0 and 0. I-O.3 y0 of each impurity added to 
pafenoIol_ The coefficients of variation were in the ranges 2.1-3.4 ‘& and 1.5-2.0 ‘;&. 
respectively (TabIe ii). 
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