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Identification of Street Drugs by Thin-Layer 
Chromatography and a Single Visualization Reagent 

A number of reports on the use of thin-layer chromatography (TLC) in the analysis 
of street drugs have appeared [1-3]. Colors with various visualization agents applied in 
sequence are used for identification in conjunction with Rf values, spot tests [4], and 
crystal tests [5]. This paper reports the use of a rapid TLC screening procedure that 
utilizes a single developing solvent and a single visualization reagent, N,2,6- 
trichloro-p-benzoquinone imine (TCBI), for the preliminary identification of the drugs 
of abuse. In addition, other TLC developing solvents are outlined that can be used 
for further confirmation. 

TCBI dissolved in various organic solvents has been used as a TLC visualization 
reagent for cannabinoids [6] and barbiturates [7]. Vinson and Hooyman [8] have 
found that a formulation of TCBi with dimethyl sulfoxide and sodium bicarbonate 
allows its use as a visualizer for a wide variety of drugs. 

Materials 

Solvents and chemicals, Baker Analyzed | grade, J. T. Baker Chemical Co. 
Flexible TLC sheet, Baker-flex | , Silica Gel IB2, 20 by 20 cm, 200 ~m thick, 

J. T. Baker Chemical Co. 
TLC developing tank, 8�89 by 4 by 9 in., Kontes Glass Co. 
Ultraviolet visualization chamber, Chromato-Vue | , Model CC-20, Ultraviolet 

Products, Inc. 
Drummond Microcaps | , Arthur H. Thomas Co. 
Visualization reagent (TCBI), 0.1 g of N,2,6-trichloro-p-benzoquinone imine dissolved 

in 90 ml of chloroform with 10 ml of dimethyl sulfoxide previously saturated with 
sodium bicarbonate added 

Procedure 

A solution material to be identified was spotted 1.5 cm from the bottom of an 
unactivated 20 by 20-cm silica gel plate. The spots were dried at room temperature using 
a hair drier. The plates were developed to a height of 10 cm in an unsaturated tank. 

Paper 4 in a series on Studies in Laboratory Use of Reagents. Received for publication 23 Oct. 
1974; revised manuscript received 9 Dec. 1974; accepted for publication 16 Dee. 1974. 

~Assistant Professor, Chemistry Department, University of Scranton, Scranton, Pa. (work 
performed at the J. T. Baker Chemical Co.). 

2Technicians, Research and Development Division, J. T. Baker Chemical Co., Phillipsburg, N.J. 
08865. 

552 

J Forensic Sci, Jul. 1975, Vol. 20, No. 3



VINSON ET AL ON IDENTIFICATION OF STREET DRUGS 5 5 3  

The developing solvents were Solvent A, ethyl acetate/methanol/ammonia,  100:18:1.5; 
Solvent B, methanol/ammonia,  100:1.5; Solvent C, chloroform/diethyl ether, 85:15; and 
Solvent D, benzene/dioxane/acetone/ammonia,  25:10:14:1. After development the 
plates were removed and dried in an oven at 110~ for 5 min. The plates were 
observed under short ultraviolet (UV) illumination and the colors noted. The plates were 
then lightly sprayed, until they were just wet, with TCBI visualization reagent and 
placed in a 110~ oven for 1 to 2 min. Occasionally, respraying was necessary in order 
to optimize the development of color. 

Results 

The colors of the various drugs under shortwave UV illumination and with the TCBI 
reagent are shown in Table 1. In addition, the Rf values for 3 I~g (3 /~1 of 1 mg/ml 
solution) of each drug are listed for the various developing solutions. Each Rf value is 
the average of Rf determinations on two different plates. The limits of detection, using 
1 /~1 of  standard solutions appropriately diluted, are also tabulated. Spots for drugs at 
low levels are best seen by viewing from the back of the plate with transmitted light. 

Discussion 

Solely on the basis of color with TCBI, some distinction can be made between the 
classes of drugs. Barbiturates yield a blue color with TCBI, phenothiazines gray to 
purple, and other basic drugs usually green to brown. Amphetamines all are greenish 
in color, with the exception of amphetamine itself, which is gray purple. 

Barbiturates all have Rf values above 0.9 in developing Solvent A and can readily be 
distinguished from the other drugs. Solvent A should be used as a general screening 
solvent for all types of drugs, with Solvent B used for further confirmation of basic 
drugs. Barbiturates, because of their similar structures, require the two confirmation 
Solvents C and D for identification. 

Under the procedural conditions, the limits of detection of a majority of drugs are 
better for TCBI, as determined in this work, than those listed for commonly used 
visualizers [9]. The sensitivity of amphetamine and methamphetamine with TCBI is 
superior to that of ninhydrin, 0.25 ~g versus 1 ~g, respectively. With morphine, down 
to 0.25 gg can be detected with TCBI, but only 2 ~g with iodoplatinate as the 
visualizer. Sedatives-hypnotics are usually visualized with a combination of mercuric 
sulfate and diphenylcarbazone with a detection limit of 0.1 to 1 gg; with TCBI, most of 
these drugs can be seen below 0.05 gg. The background of the plates after spraying with 
TCBI and heating is a very light tan color that darkens slightly on storage. The light 
background provides a good contrast for the colored spots. This is not the case with 
many of the commonly used spray reagents, notably iodoplatinate. 

In contrast to some of the other spray reagents, the TCBI formulation is stable for 
months if kept in a brown bottle in the refrigerator. The spray, however, can become 
discolored from its customary light yellow by contact with ammonia or other basic 
chemicals and should then be discarded. The TCBI-visualized spots are stable in- 
definitely, although the colors tend to change to brown during long-range storage. 

Summary 

TCBI has been shown to be an extremely sensitive visualizer that gives a wide 
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variety of colors with the drugs of abuse. The combinat ion of TCBI as a visualization 
reagent and manual  TLC, using flexible silica gel sheets, can provide a rapid means for 
the preliminary identification of street drugs. 
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