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SUMMARY 

High-performance thin-layer chromatography affords a rapid, sensitive 
method for determination of psychopharmacologic agents in blood serum samples. 
Quantitation of the representative drugs chlorpromazine, amitriptyline, nortriptyline, 
imipramine, and desipramine at levels as low as 5 ng/ml is demonstrated by scanning 
the developed thin-layer plates with a chromatographic spectrophotometer in the 
ultraviolet absorption mode. Neither derivatization prior to, nor color development 
after chromatographic separation is required to achieve sensitivity and reproducibility 
of determinations. 

INTRODUCTION 

The quantitation of psychopharmacologic agents in blood samples is compli- 
cated by the low concentrations encountered and by interference from metabolic 
products which may resemble closely the parent drug. Thus, analytical procedures 
furnishing both sensitivity and selectivity are usually required for these determina- 
tions, and most methods applied successfully to this problem involve chromato- 
graphic separations. Chlorpromazine, for example, has been determined by electron 
capture gas 1 chromatography - 3. Other phenothiazine and tricyclic antidepressants 
have been assayed using the nitrogen-sensitive flame thermionic detectorj*5. In in- 
stances where concentrations are sufficiently high, flame ionization detection has been 
applied6. Liquid chromatographic methods have been less prominent in blood level 
determinations because of sensitivity limitations, but recent investigations using 
electrochemical detection have yielded good sensitivity for phenothiazine type drugs 
in human blood serum’. 

Application of either gas or liquid chromatographic procedures to routine 
clinical determinations is often impractical because of the excessive instrument time 
necessitated by sequential sampling_ Thin-layer chromatography (TLC), on the other 
hand, permits separation of many samples simultaneously, but this technique is 
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hindered by relatively low sensitivity and resolution_ The introduction of high-per- 
formance thin-layer chromatography (HPTLC) appeared to offer a means of over- 
corn&a these detractions8*9. Consequently the present study was undertaken to 
examiie the feasibility of utilizin g HPTLC in the quantitation of representative 
psychotropic drugs in blood serum samples at concentrations encountered in normal 
clinical practice. 

EXPERIMENTAL 

Chemicals md reagents 
Psychopharmacological agents used in this study were supplied as follows: 

chlorpromazine, Smith Kline & French Labs. (Philadelphia, Pa., U.S.A.); loxapine 
Lederle Labs. (Pearl River, N-Y., U_S_A_); perphenazine, Schering Corp. (Kenil- 
worth, N.J., U.S.A.) ; butaperazine, A. H. Robins Co. (Richmond, Va., U.S.A.) ; 
amitriptyline, Merck, Sharp & Dohme (West Point, Pa., U.S.A.); nortriptyline, Eli 
Lilly & Co. (Indianapolis, Ind., U.S.A.); imipramine, Geigy Pharmaceuticals (Sum- 
mit, N-J., U.S.A.); desipramine, USV Pharmaceutical Corp. (Tuckahoe, N.Y., 
U.S.A.). 

Solvents were purified by fractional distiliation in all-glass systems and stored 
in bottles equipped with either PTFE-sleeved glass stoppers or with PTFE-lined 
screw caps. 

All glassware was silylated usin, 0 hexamethyldisilazane at eIevated temper- 
atures and reduced pressure”. 

Stock solutiom 
For chlorpromazine assays, two stock solutions were prepared using 1.5 % 

isoamyl alcohol in heptane. The first contained chlorpromazine base at a concen- 
tration of 1 mg/ml and was used in the preparation of all calibration curves. The 
second contained a mixture of the internal standard, butaperazine base, at a concen- 
tration of 100 ,&ml and the “carrier”, perphenazine base, at 2 mg/ml. Small amounts 
of the latter solution were diluted 1 :I00 in isoamyl alcohol-heptane (1.5:98.5) for 
addition to serum samples. 

For the assay of the tricyclic antidepressants, 1 mg/ml solutions of each base 
(imipramine, desipramine, amitriptjrline and nortriptyline) were made using the 1 S y0 
isoamyl alcohol-heptane solvent. A mixture of the internal standard, loxapine base, 
at a concentration of 100 &ml and the perphenazine carrier at 2 mg/ml was made 
in the 1.5% isoamyl akohol-heptane solvent to be later diluted 1 :lOO and added to 
serum samples. 

Sample preparatiolt 
A IOO-~1 portion of the diluted stock solution containing the appropriate 

internal standard and carrier mixture was added to a 15-ml silylated screw-top test 
tube and dried under reduced pressure. To this was added I mI of the serum to be 
tested together with 1 ml of 1 N NaOH. This basic serum was then extracted with a 
single lo-ml portion of the 1.5% isoamyl alcohol-heptane solvent. A tube rocker 
having gentle action (Labindusties, Berkeley, Calif., U.S.A.) was used in this initial 
extraction from serum for a period of 30 min, followed by separation in a bench-top 

















408 D. C. FENIMORE et ui. 

Ideally the carrier and the internal standard should be compounds which 
would not be encountered in the blood samples because of prior administration to 
the patient. While polypharmacy in the treatment of mental illness has been en- 
countered frequently in the past, this practice has now declined to the point that 
interference from this source should no longer be significant. Table IV lists the RF 
values for a number of psychotropic drugs, drug metabolites, and other compounds 
which might be present in patient blood samples. As can be seen from these values, 
the possibility of interference is actually quite low because of the excellent selectivity 
of the HPTLC systems. 

While this study has dealt in detail with only five of the numerous drugs 
currently used in the treatment of mental disorders, there is reason to believe that 
HPTLC analysis could be applied to most of these therapeutic agents as recovered 
from biological samples. This method may not necessarily supplant other procedures 
for determination of drug levels in pharmacokinetic and bioavailability research; but 
the speed of analysis, superior separating power, elimination of derivatization, and 
excellent sensitivity all contribute to the practicality of this procedure when applied 
to routine clinical determinations. 

TABLE IV 

RF VALUES OF 26 COMMON BASIC DRUGS SCREENED FOR INTERFERENCE 
Solvent system 1, hexane-benzene-diethylamine (96:12:3); solvent system 2, hexane-acetone- 
diethylamine (80:20:3). 

Drug RF 

Sohenr syslem I s0bw11 sysre#?l 2 

Acetophenazine 0.00 0.03 
AmitriptyIine 0.60 0.47 
Butaperazine 0.22 0.22 
Caffeine 0.04 0.09 
Chlordiazepoxide 0.00 0.03 
Chlorpromazine 0.54 0.45 
Chlorpromazine 7-hydroxy 0.00 0.04 
ChIorpromazine sulfoxide 0.02 0.10 
Chlorprothixine 0.53 0.45 
Clozapine 0.00 0.11 
Desipramine 0.69 0.23 
Diazepam 0.15 0.27 
Fluphenazine O.@O 0.07 
Haloperidol 0.03 0.17 
Imipramine 0.45 0.48 
Loxapine 0.24 .0.X 
Nicotine 0.35 0.40 
Nortriptyline 0.18 0.18 
Penfluridol 0.05 0.24 
Perphenazine 0.00 0.09 
Phenothiazine 0.07 0.29 
Prochlorperazine 0.19 0.26 
Promaaine I 0.26 0.40 
Thioridazine 0.24 0.40 
Thiothiiine 0.03 0.08 
Trifluroperazine 0.20 0.29 
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