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High Performance Liquid Chromatographic Analysis of Drugs
in Plasma by Automatic Sample Pretreatment Device

Hiroaki TAKAHASHI
Hiroyuki MORIYAMA
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Ken—-ichi MATSUBARA
Masuo UMINO

Removal of proteins and enrichment of trace drugs in plasma have been accomplished on a specially
designed protein-coated column (BSA-ODS). The drugs enriched in pretreatment column are introduced

automatically into analytical column using a column switching device and total amounts of drugs, free and

bound to plasma proteins, can be estimated with good recovery and precision. Drugs such as theophylline

and lidocaine are successfully analyzed within 15 min including sampling time.
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FIALER S 7 & & LT TSKprecolumn BSA-ODS,
TSKprecolumn SW (4.6 mm 1.D.x35 mm), 54 7
L r LT TSKgel ODS-120T, ODS-80Ty (4.6 mm
I.D. X150 mm) % Fwiz,

TR E Fig. 1 IZ&RT,

1 2
Fig. 1 Flow diagram of HPLC drug analysis

with automatic sample preparation

1: eluent for pretreatment, 2: eluent for
analysis, 3: solvent switching valve, 4:
pump A for pretreatment, 5: pump B for
analysis, 6: auto sampler, 7: column swit-
ching value in PT-8000, 8: line filter, 9:
pretreatment column, 10: analytical col-
umn, 11: detector
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Fig. 2 Optimum sample preparation time for removal proteins
Sample preparation time; (A): 1 min, (B): 4 min, (C): 8 min, (D): 15 min
HPLC conditions; precolumn: TSKprecolumn BSA-ODS, eluent: 50 mM K,HPO, (pH 7.0),
flow rate: 1.0 m¢/min, analytical column: TSKgel ODS-120T, eluent: 20% MeOH in 50 mM
K,HPO, (pH 7.0), flow rate: 1.0 ml/min, detection: 273 nm, conjunction time of precolumn
and analytical column: 4 min, sample: plasma spiked with theophylline (20 ug/me), injection

volume: 20 uf), peak: TH=theophylline
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Fig. 3 Chromatograms of theophylline
HPLC conditions are same as Fig. 2.

45 min

sample; (A): standard solution of theophylline (20 ug/m), (B): plasma spiked with

theophylline (20 ug/m@), (C): plasma blank
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Fig. 4 Chromatogram of valproic acid

HPLC conditions; precolumn: TSKpre-
column BSA-ODS, eluent: 1050 mM KH,
PO4@H25L064mm<OCH£NHbO
(80/20), 68 min, flow rate: 1.0 mé/min,
analytical column: TSKgel ODS-120T,
eluent: M40% CH,;CN in 50 mM K,HPO,
(pH7.0), 0>13min, ®CH;CN/H,0
(80/20), 13~>15 min, sample: plasma spik-
ed with sodiun valproate (100 #g/mo), in-
jection volume: 1 mg (diluted by 10
times), peak: VPA=valproic acid, detec-
tion: 210 nm, pretreatment time: 4 min,
conjunction time of precolumn and
analytical column: 2 min
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Fig. 5 Chromatogram of anticonvulsant drugs

30 45 min

HPLC conditions; precolumn: TSKprecolumn BSA-ODS, eluent: 50 mM K,HPO, (pH 7.0),
flow rate: 1.0 m@/min, analytical column: TSKgel 120T, eluent: 20% CH3;CN in 50 mM K;
HPO, (pH 7.0) 0~14 min, 27% CH,CN in 50 mM K,HPO, (pH 7.0) 1418 min, 35% CH,
CN in 50 mM K,HPO, (pH 7.0) 18—24 min, flow rate: 1.0 m#/min, sample: plasma spiked
with anticonvulsants, 1=primidone (10 ug/m#), 2=phenobarbital (20 ug/me), 3=car-
bamazepine (10 ug/mp) 4=phenytoin (20 ug/me), injection volume: 10 u0, detection: 220 nm,
pretreatment time: 8 min, conjunction time of precolumn and analytical column: 2 min
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Fig. 6 Chromatogram of lidocaine

20

HPLC conditions; precolumn: TSKprecolumn BSA-ODS, eluent: 50 mM K;HPO, (pH 7.0),
flow rate: 1.0 m@/min, analytical column: TSKgel ODS-120T, eluent: 15% CH;CN in 50
mM KH,PO, (pH 2.5), flow rate: 1.0 mf/min, sample: (A); lidodaine (2.5 ug/me), (B);plasma
spiked with lidocaine (2.5 g/ mf), peak: LID=lidocaine, injection volume: 20 ut, detection:
210 nm, pretreatment time: 6 min, conjunction time of precolumn and analytical column: 2

min
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Table 2 Recovery of drugs by automatic sample

preparation method

Concentration in plasma

HPLC conditions; precolumn: Drug Recovery
Added Found
TSKprecolumn SW, eluent: 20 mM NaCl, Phenobarbital | 18pg/mt  17.2:-0. 22 ug/md 95.6%
flow rate: 1.0 m@/min, analytical column: Phiiigtoin 12 12.04-0. 25 100.0
tI‘SKgfal ODS-80Ty, eluent: 95% CH3CN Carbamazepin | 6 5.84-0. 22 97.2
including 0.1% HsPO,, flow rate: 1.0 m Ethosuximide | 50 51.3-10. 82 102.0
/rr.nn, delt_ectlon: 254 nm, sample:. II)Ianna 100 100. 341, 44 100.0
spiked with probucol (1 ug/m@), injection Valpnﬁz_—aci 4 1100 94,02, 30 94.0
volume: 20uf, peak: Pro=probucol, Theophylline | 20 19.5--0. 44 97.5
p-retreatment time: 4 min, f:on]unctlon _Lidocaine 9.5 2.574-0.076 102.8
time of precolumn and analytical column:
2 min
Table 1 Determination of the anticonvulsant control
Representative!) Found concentration ug/mé
Drug concentration
pug/mb Present method (c.v.) CH,;CN?) HCIO® TCA¥Y
Primidone 7.241.4 7.0 (2.4%) 6.6 5.1 5.0
12.442.5 12.4 — = — =
Phenobarbital 14.744.1 14.6 (1.3%) 20.2 14.0 13.5
38.6£7.7 40.8 = — — =
Phenytoin 7.3+1.3 8.3 (3.0%) 12.0 2.5 2.1
19.543.9 25.9 = == — -
Carbamazepine 4.010.8 4.2 (3.6%) 4.2 1.0 0.9
7.741.2 8.8 — — — -

1) ORTHO Bi-Level Assayed Aniticonvulsant/Antiasthmatic Control Set I, 1

2 ) sample+CH3CN (1:1)
3) sample+5% HCIO, (1:1)

4 ) sample+10% trichloroacetic acid (1:1), and the supernatant was analysed.
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