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Mini thin-layer chromatography in the detection of narcotics in urine from 
subjeets on a methadone maintenance program 

In recent years great interest has developed in the detection of narcotics in 
urine. Chromatographic methods have been widely usedl-ll. Despite the numerous 
procedures available, a rapid ancl more sensitive method is still desirable for routine 
urine analysis of narcotics. By using the mini thin-layer plate (3 x 3 cm), we have 
been able to detect the presence of narcotics, 7h. morphine, codeine, methadone, 
mepericline, in concentrations as low as 100 ng/ml in an unhyclrolyzecl urine sample. 
The entire procedure for IG samples can be performed by one person in 90 min. 

Mntcrials 
Extraction soLvemA Chloroform-ethyl acetate-methanol (3 :I :I). 
Thin.-layer j!h?ates. Chromatogram sheets (GoGI, silica gel, 20 X 20 cm, Eastman) 

were cut into 3 x 3 cm plates and heated at 120~ for 10 min before use. 
CCcromatogra$hic solvent. Ethyl acetate-methanol-ammonia (85 :10:5). 
Color reagent. Iodoplatinate reagent was prepared by adding 0.5 ml of 10% 

platinum chloride and 0.5 g of potassium iodide in 25 ml of water and diluted with 
3 volumes of 2 N HCl before use. & 

Procedacre 
The urine was extracted by a modification of the method of DAVIDOW~. A 5-ml 

aliquot was made ammoniacal with 2-3 clrops of concentrated ammonium hydroxide 
and extracted for 15 min with 5 ml of the extraction solvent. The organic phase was 
separated by centrifugation and then evaporated to dryness under a stream of air. 
The residue was dissolved in 20 ,ul of methanol and a 1-2 ,ul aliquot was removed by 
means of a self-drawing capillary pipette for application on a mini thin-layer plate. 

Five samples were spotted on a single plate ; these usually included four different 
extracts of urine plus a marker which consisted of a mixture containing approximately 
0.5 ,ug each of morphine, methadone, mcperidine, codeine and amphetamine. 

The plate was developed in a petri dish (diameter 5.5 cm, height 3.5 cm) con- 
taining 1.5-2 ml of chromatographic solvent. Four plates may be developed at the 
same time in one container. When the solvent reached 2 mm from the top (developing 
time usually 1.5 min), the plate was removed, dried wit11 an electric hair dryer and 
sprayed with the iodoplatinate reagent. 

Resd?s 

The RF values and iodoplatinate color reaction of five drugs developed accord- 
ing to the above procedure are shown in Table I. At a drug concentration of 0.1 pg/ml 
they were easily detected in 5-ml standard samples. 

The usefulness and applicability of this procedure was established by tests on 
the urine samples taken from subjects on a methadone maintenance program. The 
specimens were kindly provided by Wine Laboratories who also confirmed the presence 
of methadone and morphine in the samples. Fig. I shows the chromatographic pattern 
of the plates each spotted with extracts of four urine samples and the standard. All 
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RP VALUES AND COLOR RIIACTIONS OF NARCOTICS DEVELOPED ON A MINI THIN-LAY.ER PLATE 

Developing solvent : ethyl ncctatc-methanol-ammonia (85 :IO :5) ; color reagent : iocloplntinntc 
solution. 
______ __ .__... -_.. .-._.. __- ___.._...... __ __._._ - .._. ..___. - _.._. ___ . ___ 

Nnrcotics Rp vahes COZOYS 
_.____. --.- .___._..-..- -__- . .._....._- -.. .- .-... - .._....... -..- . . . .._ ._ ._.._.. -- .._ -.. 

Mcthadonc 0.91 brown 
hmpl~etaniine O.GG blue turning to white 
Cocloinc 0.58 purple 
Morphine 0.40 dark 1Auc 
Mcpcridinc 0 purple 

-- 

were positive for methadone. Both C and D were positive for morphine and quinine. 
Sample A was positive for morphine only and sample R for quinine but not for 
morphine, 

Fig. I. Thin-layer chromaCogram of urine obtainccl from four subjects (A-D) on a. mcthaclonc 
maintenance program. The rcfcrencc mwkcr is in the cxtrcmc right on each plate nncl consists of 
a mixture of approximately 0,s yg cacli of mcpcridinc, morphine, coclcinc, quinine and mcthn- 
clone (I-5, rcspcctivcly). 

The utilization of mini thin-layer plates speeds up the steps in the chromato- 
graphic procequres considerably. Not only is this method more simple, rapid and 
sensitive than conventional ones, but these advantages are attainable without 
sacrificing accuracy. The saving in time and material is considerable. Only 1.5 min 
are required for the development of four plates with 1.5-z ml of solvent, and the 
spotting time for I--Z ,ul of extract is less than I min. At drug concentrations of 0.1 ,ug/ 
ml of urine, IG determinations can be completed within s)o min on extracts from. s-ml 
samples of urine. At concentrations lower than 50 ng/ml, sensitivity can be maintained 
using larger volumes of urine and spotting the entire solvent extract. However, for 
routine analysis, 5 ml of urine should be adequate. 

The enhanced sensitivity of the procedure allows for estimation of the drugs 
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without need to subject the urine to acid hydrolysis. Urinary salts and pigments 
did not appear to influence the XP values of the narcotics and all spots were nicely 
separated. Under the conditions described: no color spots were detected with the 
iocloplatinate reagent in the urine taken from normal subjects or persons known to be 
on amphetamine or barbiturates maintenance programs. 

While the RI,T values for drub were found to vary somewhat from plate to 
plate, the relative position of drugs on the plate is consistent. Therefore, standards 
are recommended for each separation. 

Although the purpose of this communication is to report a rapid and sensitive 
procedure for routine screening’ of narcotics in urine, the procedure could be modified 
for detection of other drugs of abuse such as amphetamines and barbiturates using 
different extraction conditions, developing solvent systems and visualizing reagents. 
Hence, the present study indicates that mini thin-lay& chromatography (TLC) has 
wide applicability. Any drug which can be detected by conventional TLC can also be 
estimated on mini plates and this appears to have many advantages for qualitative 
purposes in routine clinical tests. 

Mini TLC is adaptable also for quantitative analysis. We are currently studying 
the applicability of the procedure for the estimation of morphine in plasma and cere- 
bral spinal fluid using a densitometer to scan the spots. It is to be emphasized, how- 
ever, that the present procedure is designed primarily for routine surveillance pf 
narcotic addicts such as those on a methadone maintenance program. The test alone 
cannot be considered conclusive for medical-legal purposes. In such instances other 
confirmatory tests need to be applied. 
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