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Recent Progress in High-Performance Liquid Chromatographic

Analysis of a Drug and its Metabolites

—Direct Injection of Biological Samples—

Summary

Jun Haginaka

Recent progress in a high-performance liquid chromatographic method has been
described for the assay of a drug and its metabolites in biological fluids. The methods
using a protein-coated ODS silica, an internal surface reversed-phase silica and a size

exclusion polymer as a stationary phase, and a micellar solution as an eluent on a

reversed-phase silica were discussed on direct injection of biological samples onto a

column together with their applications to the assay of a drug and its metabolites in

biological samples. A column-switching method was also discussed briefly.
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Fig. 1
function of incubation time on the column® Column,
C4 bonded phase on 10-# m LiChrosphere SI 500 ;
mobile phase A, 10 mM H3sPOQ4, pH 2.2 ; mobile phase
B, H20  1-propanol, 55,45 (v,/v), in which the

total H3PO4 concentration is 10 mM ;linear gradient

Chromatographic behavior of papain as a

from 5 to 85% mobile phase B in 30 min; flow rate,

1 mL,“min;sample, 20¢ L /mL papain in mobile

phase A (40-60x g of sample);temperature, 5C;

detection ; 210nm. I, injection ; S, start of the gradient.
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Fig. 3 Chromatograms of methotrexate analysis®.
Column, protein-coated ODS column (6cm X 4mm, 20-32
# m) ; eluent A, phosphate saline (pH 7.4); eluent
B, eluent A “acetonitrile (92,8, v,/v); eluent was
changed from A to B;flow rate, 1.5mL,min,
307C ; detection, 310nm. Sample; A,
human plasma (50 £ L); B, methotrexate (2.0 2 g/ mL,

temperature,

50 L);C, human plasma spiked with methotrexate
(2.0 g/mL, 501 L). Signals: 1, injection marker;2,
proteins and others 3, buffer change drift;4,

’

methotrexate.
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Fig. 4 Cutaway view of internal surface reversed-
phase (ISRP) . suppert particulate.” (a) protein, (B)
analyte, (C) hydrophilic glycerylpropyl bonded external
phase, (D) hydrophobic polypeptide internal partitioning
phase.
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Fig. 5 Reaction for the preparation of ISRP silica.
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Fig. 6 Separation of cefaclor (CCL) from human

serum.” Mobile phase, 0.1 M sodium phosphate buffer
(pH 4.38) containing 20mM SDS ; flowrate, O‘SmL/
ISRP (GFFS5-80); column,
25cm X 4.6mm ; detection, 254nm, injection, 104 L of (a)
human serum and (8) 20 # g,/ mL of CCL human serum

min ; stationary phase,

solution.
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Fig. 7 Chromatogram of (4) blank serum and (B) serum
with (1) 2.5¢ g/ mL acetaminophen, (2) 154 g/mL
phenobarbital, and (3) 10¢ g/mL chloramphenicol,?
Chromatographic conditions were as follows: column I
(Table I); mobile phase, 0.02 M SDS adjusted to pH
7.0 with phosphate buffer; flow rate, 1.0mL,min.
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Table 1

Serum Injection®

drug column®
acetaminophen
acetylsalicylic
acid
carbamazepine I
chloramphenicol 1
phenobarbital I
phenytoin I
procainamide I
quinidine I
i

theophylline

Chromatographic Conditions for Therapeutic Drug Monitoring by Micellr Chromatography with Direct

[SDS]mobile flow rate, retention
phase, M mL, min time, min
0.05 1.0 4
0.08 2.0 35

pH 3.0
0.02 1.0 6
0.03 2.0 75
0.05 1.0 5.5
0.08 1.0 5
0.05 2.0 3
0.10° 2.0 4.5
0.05 1.0 11

*Column |,15cm X 4.6mm i.d. packed with 5u m Supelcosil LC-CN (Supelco, Inc.); column 1, 15¢mX4.6mn i.d.
packed with 52 m Supelcosil LC—18 (Supelco, Inc.); column Hl, 25cm X 4.6mm i.d. packed with u Bondapak C—18

(Waters Associates). *Absorbance UV wavelength of 254 nm employed for all analytes except quinidine for which

fluorescence detection was used.
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Fig. 8 Chromatograms of ‘cefmenoxime (CMX) and
cefotiam (CTM) in distilled water (&), in a serum
sample (B) and in the acidified serum sample (C).”
Column, Nucleosil 5Ci18 (15cm X 4.6mm) ; eluent, 80mM
SDS plus 45mM NaH2PO4 and 5mM H3PO4 -2-propanol
(92:8, v./v) (final pH 3.1); flow rate, 1.0mL,min;
detection, 260nm, i‘njectiony volume, 10 L. Concentra-
tion: CMX, 84 2 g, mL;CTM, 1002 g,/ mL.
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Fig. 9 Flow diagram of HPLC drug analysis with
automatic sample preparation.” 1, eluent for pretreat-
ment ;2, eluent for analysis;3, solvent switching

valve ; 4, pump for pretreatment ; 5, pump for analysis

;6, auto sampler;7, column switching valve;§,
pretreatment column; 9, analytical column; 10,
detector.
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Fig. 10 Chromatogram of anticonvulsant drugs.®

TSKprecolumn BSA-ODS;
eluent, 50mM phosphate buffer (pH 7.0); flow rate,
1.0mL_min ; analytical column, TSKgel 120 T ; eluent,
17% CH3CN in 50mM phosphate buffer (pH 7.0)
0-15min, 22% CH3CN in 50mM phosphate buffer (pH

Pretreatment column,

- 7.0) 15-20min, 27% CH3CN in 50mM phosphate buffer

(pH 7.0) 20—35min ; flow rate, 1.0mL,~min; detection,
220nm ; sampl;e, 1=primidone (104 g,mL), 2=pheno-
barbital (20 g,/mL), 3=carbamazepine (10xg~
mL), 4=phenytoin (20 g mL) ; injection volume,
20 L ; pretreatment time, 10min, flow direction from
pretreatment to analytical column, reversed direction;
conjunction time of pretreatment column and analytical
column, 4 min.
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