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reaction kvith the detection sprays. Such identilication is used to detect the presence 
of methadone and its mctabolitc(s) in the urine of-patients and to eliminate the possi- 
bility of there being other drugs present_ The system described is sensitive. rapid and 

ttscful 1s a routine screening for monitoring outpatients of a methadone clinic, or as 
3 routine screening for other purposes. it is easily set up at ;t minimal cost per test for 
both large rttld small hospitttf laboratories_ 

SE_ATERI_ALS AXD METHODS 

Ail chemicals employed in this study ivet-e of t-e:tgent grade. Cilromtttoerttphy 
was carried out on --Tosi-GramT~‘” cht-onltltography plates from ICL Scientific 
(Fountrtin VrrIley. CafiC. U.S.A.). Evaporations \vere carried out at 65 in ;I ‘-Vqo- 
Vent” w;lter bath evaporator !-rom Hycef (Houston. Tesas. U.S.A.). Nickel e\apot-rt- 
tion crucibfes, 70-ml capxity and 50 mm in top diameter. 47 mm high. were ti-om 
Canadian Lab_ Supplies (Toronto_ Crtntlda). Standards were measured and applied 
with IO-:tl syringes from Hamiltotl (Retlo_ Nev__ US-A_)_ Chromrttogram sprayers_ 
SO-m1 capacity, wet-e from Sargent-Wefch Scientitic Canada (Toronto. Catlada). A 
‘-lilrtck Ray UVL-22” detection lamp from Uhm-Violet Products (San G:tbricl_ 
Calif__ U-S-A_)_ \v;is used to detect spots by UV fight_ 

Urine sampfes ti-om tfx methadone clinic are generally run in batches once ;t 
\veek_ S:tnlpfcs are stat-ed in the freezer and thawed either at room temperature or in a 
37 watrr-bath_AIf uritles are centrifuged for 5 mitl at Lf!iOOg_ A IO-m1 srtrnpk oI* urine 
is transferred by piret to :I X.0-ml septlratory funtlrl and 1 ml of an ;tmmonium 
chloride-rtmmotlium flydrosidr butit-r (pH 9.5) is added to the scparatory i~ttnncl. The 
timpIe is swirled to nlis the urine ; 11 t d bulk solution Extracting solvent (50 ml) is 
added and anv ~f:ts build up is allo\\-ed to escape via !fle stopcock. The ssparatory _ c 
ftitlnefs are sflttken for 5 min and the t\vo phases at-e allowxzd to separate. The lower 
phase is drawn otf into 70-ml metal cups \vhicfl at-e placed in a Vapo-Vent evaporator 
until dry_ A 0.1~ml methanol solution is used to rinse down the sides oftfle metal cups 
10 concentrate tfte drugs. T\vo blank 17 LC discs are placed into this concetltrate and 
the metal cups are pktced on an angle in the Vapo-Vent until dry. Otle of the blank 
discs is inserted into the ITLC plate for chromato~rttpIl~_ \vhiIc the second is tiled :ts 
;I spare. The plates are dtvelopcd \\-ith ethyl acetate-nlethatlol-ammoni~~~~tlitt~~ flydrosidc 
(SS~iO5). 

I he plates are air dried in the fume flood for 10 min and then examined under 
UV. Further drug detection is done by consecutive sprayin= ‘7 ofthe chroniato~ram with 
the followiw~ reagents: ninhydrin- diphenyfcarbazone and mercuric sulfate. iado- 
pfatitxtte an> DragendortT-s reagent. Reagent preparation and detailed instruction 
are reported in the procedure of Weissman (‘I (I/_‘. 

. - 
RESULTS 

Identification of drugs using the rapid siliL‘rt gel impregnated glass-fiber chro- 
mrttograms is bv RF values and by the colors f-armed with the reagent sprays. Tabu- 
fated RF tafues-as weff as cofors formed are reported in Table I. Although RF valurs 

dit’tPr with the procedure employed, the colors formed \vith the detection sprays corre- 
fate with those found by other researchers2-J-‘. 



TLC DRUG SCREENING PROCEDURE 77 

TABLE I 

DRUG IDENTIFICATION 

Secoblrbitnl 
Butabnrbitrrl 
Etbcblonyml (Placidyl) 

Drsipmmine IPtxtoIkneI 51 
hl~rhamphrrnminc -Is 
Strychnine 11 
hlorplline ;; 

5 

pink‘ 

w3znisb 5 
Iluor~3ccncr 

purple 

rose-purple 
rose-purple 
brown 

brcmmish purple 
purple 
brov.misb purple 
maroon 
purple 
blue 
maroon 
blue 

blur-purple 
blue-violet 

purple 
purple 
purple 
rose-purple 

blur 

Detection limits for morphine. mcthndonc_ and phenobarbital \vere deter- 

mined to be 0_5_ I _O_ :lnd 2.0 pg_ respectively_ 

DISCUSSIOB 

The “Brinkman Drug-Skrern” system gives better resolution of drugs by RF 
\,iilues than the ‘-Kodak Chromat!O/Screen Analysis Kit” or the --SepachromT”’ 
Drug System”. but it requires a minimum of 35 min for chromtltography. From our 
experience with col~mw extractions and liquid-liquid solvent extractions, we tirld that 
both work well. Ho\vcver. if one 11:~ to prepare chromatogmphy columns. then one 
would save time by doing ;I liquid-liquid extraction. 
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The --SepnchromTxc Drug System” (Gelman Instrument. Ann Arbor. Mich.. 
U.S.A.), a miniature ckromatography system. proved to be very convenient and rapid, 
but the migration distance was too short for accur;lte RF values. Under our iaboratory 
conditions_ the drus did not separate properly_ An added disadvantage is that for 
each patient three chambers must be run to determine amphetamines, barbiturates_ 
and alktiloids. A large batch of drugs run once per week for :I methadone clinic \vould 
require a multitude of steps and numerous chambers because of the limited number 
of samples that an be run per chamber. 

The ‘-Kodak Chromat/O/Screen Analysis Kit” is useful in routine screening. 
but because of the limited migration distance_ R, values are of little significance. 
Again. multiple handling and chromatography of samples is required to screen for 
mnphetamines, barbiturates, and alkaloids. 

The ‘-Tosi-XT” Drug Kit” (containins the “Tosi-GramTx*” chromatography 
plates) was examined for use as a routine screenins procedure_ Chromatography time 
was rapid and the replaceable disc application system proved very convenient, but 
drug separation using their soIvent sl-stem was not satisfxtory under our laboratory 
conditions. The replaceable disc application system. described in the literature by 
Popowicz-‘. rliminated utwven spotting and gave a more uniform migtttion pattern. 
Drug stzlndards can be stored on these discs_ This eliminttks stzmdard spoikge due 
to evaporation, contamination or deterioration of standard drug solutions_ Batches 
ofdrus standards can be prepared in advance or already prepared drug standards can 
be purchased (ICL Scirnritic). Dru, ‘7 standards purchased from ICL Scitlntilic gave 
two bands for morphine by the procedure described in rhis paper. Both bands can be 
used for identitication purposes_ Carry-over ellkts often make identification of the 
first band_ R,- '-' 100 7:: 4, more difficult while the RF ofthe second hand_ R, - 100 --: 
33, is Irss afkted by carry-over_ The cocaine spot \vas not found for the ICL Scientific 
drug standard. It appears that cocaine of the ICL Scicntilic drug st:mdard is unstable. 
R, values for cocaine standards prepared in this laboratory are reported in Table 1. 

If further idsntitication is required, the second spare disc can be chromato- 
graphed_ and detection with additional sprays such as potassium permtmganate or 
dirizotized /I-nitrophrnol can be carried out. In special c:tses. the chromatography 
solvent might be altered to obtain grtxtca separation prior to detection”. With the use 
of these additional techniques identitication of most druss is nearly specitic. Ho\vever_ 
becwsr of the similar R, values and the nature of colors obtained \vith the iodoplati- 
nate detection spray_ it xould be difficult to distinguish absolutely bet\veen Demcrol. 
Elavil, methsdrinr and catlXnc (See Table I)_ As an aid to the clinician it is important 
to know if the patient is a heavy cotke drinker and/or smoker. In our laboratory 
smokers were clclssitied as: light, one pack of cigarettes per day or less: medium, tkvo 
packs per day: heavy_ three or more pttcks per da>!_ 

It is also important to note the nature of any medication that a patient may be 
taking when ;t drt.ig screen is bring performed_ Codeine-cotitainillg analgesics \\-ould 
give a positive result for codeine durin, cr drus screening when using iodopitttinatc as ;I 
detecting reagent_ Since barbiturates migrate close to the solvent front. :t glass plate 
can be overlaid covering the bottom 3j3 portion of the plate. A separate detection spray 
can be utilized for barbiturates. and the remainder of the plate can be sprayed with 
difrerent detection sprays for other drugs_ 

The druy system which we describe uses x one-step pH 9.5 buffered drug es- 
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traction_ rapid chromatography plates_ and consecutive spraying of reagents for the 
identitication ofamphetamines_ barbiturates_ and alkaloid drugs and their metabolites. 
The system is inexpensive and can easily be set up for routine screening of patients 
from a methadone clinic. 
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