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SUMMARY 

Existing urine testing techniques in ZI drug abuse urine screening program with 
their capacity to analyze urine specimens per day are discussed. The start-up cost 
using each technique and cost per specimen are presented. A single step extraction 
technique using ion-exchange paper to absorb drugs prior to thin-layer chromatography 
(TLC) as reported by these laboratories will cost $0.58 per specimen, detecting opiates 
and performing at least four tests per specimen, and $0.82 per specimen, for testing 
the entire array of drugs of abuse (at least 9-14 tests per specimen). Sensitivity re- 
ported using TLC technique for the morphine base is O.l5&ml (minimum volume 
of urine needed 20 ml). 0.10~g/m1 if the volume of urine available is 30-35 ml, and 
O.O7pg/ml if the volume of urine available is 43-50 ml. 

Urine screening for abused drugs has become a necessary adjunct in prevention 
and treatment programs, since it provides a clinician an objective measlue of drug 
abuse among his clients. Urine analysis is also desired for pre-employment screening 
of job applicants, evaluation of impaired workers. detection of drug users among 
criminals and for the detection of stimulant drugs in athletes. A forensic toxicologist 
dealing with medicolegal cases requires qualitative and quantitative data. while the 
primary concern of drug abuse prevention and treatment programs is to determine 
the progress of a particular treatment modality, hence only qualitative information 
is required. Furthermore, large-scale drug abuse prevention and chemotherapeutic 
maintenance programs require simple, rapid, sensitive, reliable, versatile and low- 
cost urine screening procedures. 

The purpose of this communication is to report the cost of analysis per urine 
specimen for detecting the entire array of drugs of abuse and also to discuss in some 
detail the comparison of speed and analysis using currently existing detection tech- 

_ _ _ 

l All prices quoted arc in United States dollars, 
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niques. During the past three years potentially useful immunoassay techniques such 
as radioimmunoassay (RIAISZ), free radical assay technique (FRAT3*“). hemagglutina- 
tion. inhibition test (MIS*“), latex flocculation test (LFT’). and enzyme multiplied 
immunoassay technique (EMIT3*8), applicable to drug abuse screening programs, 
have been developed. These techniques are prohibitive in cost and usually selective 
in what drugs they are able to test. Although RIA, FRAT, and HI techniques have 
a sensitivity of nanograms level for the detection of morphine and structurally related 
narcotics, the chances of cross-reactivity with other drugs enhance at this level. 
Dextromethorphan and Demerol (Mepridine)1*2q9 are known to cross-react in most 
morphine tests, thus giving a false positive morphine. Codeine, which is one of the 
common components of cough medicine and whose presence can be misinterpreted 
as heroin abuse, cannot be difrerentiated from morphine by all the existing immunc- 
assay techniques. In addition. people who have ingested certain foods with high 
content of poppy seeds1*2*9 often excrete urine that may give a false positive result. 
Therefore. all positive results obtained by immunoassay techniques are ambiguous 
and must be confirmed by a non-immunological procedure of comparable detection 
limits. while all negative results may be considered reliable. 

Recently, we reported a single-step extraction and thin-layer chromatographic 
(TLC) identification technique for a wide variety of drugs of abusel”*ll, using ion- 
exchange paper. Recent shift in emphasis from heroin abuse to poly-drug use has 
further necessitated the testing of entire drugs of abuse in one step. In many treatment 
programs serious attempt is made to rehabilitate a wide variety of drug abusers, 
opiates as well as non-opiate users. A significant percentage of clients take prescribed 
tranquilizers. antibiotics , and other types of needed drugs, it is therefore necessary 
that a mass screening technique should be capable of detecting a wide variety of 
substances and of differentiating illicit drugs and their adulterants from legitimate 
and prescribed drugs and their mctabolities. 

At present, TLC is the technique which meets the above criteria and can 
immediately alert the operator of the nunlber of drugs and/or their metabolites 
present in a urine specimen. Gas-liquid chromatography (GLC), the only other 
technique that can permit simultaneous screening of a mixture of drugs, is time 
consuming and more expensive than TLC, since it has the inherent disadvantage of 
running one specimen at a time. 

Due to the increased usage of drugs, more and more out-patient and in-patient 
treatment programs for drug-dependent individuals are being established throughout 
the country. To ensure that none of the heroin users are kept on a waiting list due 
to lack of funds (for urine testing), significant funds are being provided either to get 
urine analysis from outside testing facilities or to establish in-house testing facilities. 
However. we have noticed that in some in-house testing facilities. costly detection 
techniques. such as RIA, and other immunoassay techniques are being used to detect 
the drugs of abuse. Many programs resort to only one collection of urine per week 
to save the expenses which would be incurred when two or three collections of urines 
were made. Under the existing U.S. Federal Regulations, the urine of every client 
attending drug abuse prevention and chemotherapeutic maintenance programs needs 
to be tested randomly once a week for morphine and once ;I month for opiates, 
amphetamines, barbiturates, and other drugs as needed. However, the authors feel 
that frequent collection of urine has a strong deterrent effect on the use of drugs12. 
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Therefore. one collection of urine per week on random basis as proposed under the 
Federal Regulations for every client regardless of the length of stay with a program 
and without following the progress of the treatment is inadequate and can encourage 
the clients for use of drugs, thus vitiating the very purpose of urine surveillance in 
chemotherapeutic maintenance and drug abuse prevention clinics. The authors feel 
that frequent urine collection and data generated from urine analysis are highly 
imperative to assess the effectiveness and elffcacy of management techniques. Hence, 
we suggest that a client must drop at least three urines a week for the first six months 
of entering a treatment program, subsequently this condition may be made less rigid 
to only two drops a week. depending upon the progress of each individual client in 
a particular treatment modality. If a client’s urine report is clean for a period of six 
months, only then one collection of urine per week on random basis will be sufficient 
as a check for covert drug use. To decrease the expenses which would be incurred on 
frequent urine analysis, the authors recommend that only one test may be performed 
per week by pooling various urine specimens of different visits of the same client. 
The pooling of different urines can be accomplished by absorbing drugs on a cation- 
exchange resin loaded paper at the urine collection station at the time of each visit 
of the client and then pooling the ion papers representing different urine specimens. 
Pooling of ion papers representing different urine specimens enhances the possibility 
of increasing the sensitivity since the human body continues the excretion of drugs 
and/or their metabolites in minute concentrations for more than 48 h. Furthermore. 
it will enable the clients’ different urine specimens to be tested without entailing any 
extra cost (see Fig. I). 

8.0 OD (RIA) 

/ 

No of urme speclmcns per cltcnt 

Fig. I, Effect of pooling ion-dxchange papers reprcscnting diffcrcnt urines of a client using TLC and 
its cost in comparison to EMIT and RIA. A, Pooling of ion-papers rcprcscnting different urine 
specimens and performing at least 4-5 tests per specimen for opintcs (TLC): B, same as A but testing 
the entire array of drugs of abusc. i.e., at lcast 9-14 tests per spccimcn (TLC): C, EMIT. each 
specimen hew to bc tcstcd individually and the cost rcprescnts 4 tests per spccimcn; D, RI& cost 
represents 4 tests per spccimon. 
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CURRENT TECHNIQUES AND DELIVERY OF URINE SPECIMENS PER DAY (7.5 h) 
_ . _. _ - 
TLC Spcc~roplio~oflr4ororrrefric lesls (SPF) 

__.. __ __.__ .._ _. _ 
120 specimens if only opiates arc tested, 
performing at lcast four to five tests per 
spccimcn, i.e., morphine, codcinc. 
mcthadonc, quinine, etc.” 
80 specimens if the entire array of drugs 
of abuset’, i.e. morphine, codcinc, 
mcthadonc, quinine, amphetamine, 
methamphctaminc, phenmetrazinc 
(Prcludin), mcthylphcnidatc (Ritalin). 
secobarbital or pentobarbital, or amo- 
barbital or hcxobarbital, phenobarbital, 
glutcthimide (Doridcn). diphcnyl- 
hydantoin (Dilantin), propoxyphene 
(Darvon). meperidinc (Dcmerol) and 
unchanScd cocaine arc tested concur- 
rcntly. thereby performing at least nine to 
fourteen tests per specimen. In fact, 
many more drugs of abuse can be 
tcstcd” per spccimcn without increasing 
the cost. 

._. _ . .._ ._ ._. .._ __._ 
ATS” Teclwticorr artfomarcd 

SPF.vySretn’** (Farrartd arc!orna?ed 
f rrrref 
.~pecrro~t~roronrcler) 

._ _- .._ _ .__ ..- __..... _._. --_ __ ._._.. 
25 Specimens per day’ 400 specimens 
for screening of performing one test 
opiates and a few per specimen. 
amphetamines. 
One sample takes 
about 20-30 min 
for complctc clution. 

300 specimens 
performing one test 
per specimen, 

l Some laboratories may be able to process 45 samples or more per day by using two detectors and by vary- 
ing the various parameters, such as diameter, length, temperature of column, and carrier gas flow, etc. 

l * This instrument needs extraction of morphine and quinine prior to its conversion to a fluorophorc. The 
use of ATS is limited to test morphine, quinine and mcperidine only. 

l ** This instrument has been withdrawn from the market but it can be purchased. The procedure is limited 
to test morphine and methadone only. 
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lmmrtru7assay Iecltrriqrrcs 5 

EMIT (arttomared) 

_. _. 
450-500 specimens fi 8 
performing one test 
per specimen. 

. 
FRA T 

IN DRUG ABUSE URINE SCREENING 

RIA 

4OOspecimens~~~ 625 specimcnst per- 
performing one test forming one test per 
per specimen. specimen. Bivalent re- 

agents capable of test- 
ing morphine and 
barbiturates simulta- 
ncously are available 
but all positives will 
have to be redone for 
morphine and barbi- 
turate individually by 
using monovalent 
morphine and barbi- 
turate reagents. 

HI 

300400 spccimcns 
performing one test 
per spccimcn. 

Reagents for testing 
other drugs arc not 
commercially avail- 
able 
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_ 

LFT 

300-400 specimens 
performing one test 
per specimen. 

This test is not com- 
mcrcially available 
as yet. 

.,.. 
fi The dclivcry of specimens tested per day using immunoassay techniques varies as a function of the number 

of tests performed per specimen. Thus an assay capable of performing 450 tests per day will do 90 specimens 
every day if five tests arc performed per specimen. Practical considerations such ns repeating certain samples 
and the need to include a standard of the various drug abuse calibrators will further reduce the above output. 

1 s EMIT automated Gilford can perform 500 tests, EMIT automated Abbot (ABA 100) can perform 1050 
tests and Manual Emit Gilford can perform 300 tests per day (8 h). Thcsefigurcsarcclaimed by Syva Corporation, 
while our experience with Manual Emit Gilford proved that a maximum number of I20 tests per day could 
be performed. Furthermore, practical considerations such as repeating certain samples and the need to run 
various calibrators reduces the output further. Reagents to test opiates, methadone, amphetamine. barbiturate, 
and cocaine metabolite arc commercially available. 

88 N Practical considerations such as repeating certain samples and the need to include standards will reduce 
the output. Reagents to test opiates. methadone, amphetamine, barbiturate. and cocaine mctabolite arc com- 
mercially available. 

+ Although Rochc Diagnostics clnims the above figure of 625 tests per day. we feel that the feasible number 
of tests that can bc performed per day is 350-400. Practical considerations such as repeating certain samples 
and the need to include standards will reduce the output. 
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TABLE II 

COST COMPARISON USING VARIOUS TECHNIQUES 

TLC GLC 

Lnbor cosl per day 
(7.5 h) npprox. 
$4.56 per hour. 

Hcngcnls ond pcr- 
tincnl supplies 

% 34.20 
(i) Chemicals and 

TLC supplies 
npprox. Si 0.20 
per spccimcn % 24.00 

(ii) SA-2 cntion- 
cxchunyc resin 
louded pnpcr 
npprox. 
$ 0.067s per* 
6 x 6 cm sheet $ X.10 

(iii1 Minigrip bngs 
(plastic bogs) 
(0 triln~porl 

ion-exchange 
paper npprox. 
IO.02 per 
bilg** $ 2.40 

!§ 34.20 
Chcmicnls and ofhcr 

motcrisls npprox. 
% 0. I2 per 
spccimcn $ 2.64 

Totnl % 36.84 

per 25 spccinicns or % I.48 
per spccimcn: $0.8X per 
specimen if 45 specimens 
illI! nnalyzcd per dny for 
performing nt lcnst five 
to swan tests per 
spccimcn. 

$ 34.20 
Rcagcnls and sup- 

plies upprox. 
5 I .O per spcci- 
men $ 400.00 

Totnl $434.20 

per 400 slwcimcns or $ 1.09 
Ibr pcrrorming one tcot 
per spccimcn. 

!6 34.20 
Hcilgcnts nntl sup- 

plies npprox. 
npprox. 
$O.lO-$0.18 
per spcclmcn s 30.00 

Totul $ G4.20 

per 300 spccimcns or 
% 0.22 to % 0.29 for 
performing one tc.st per 
spccimcn. 

Tot1tl $ 68.70 

per I20 spccimcns or $ O.Sg 
Ibr pcrfbrming IIt Icust 

I’our to five fcsls per spccimcn 
r0r opintcs only, nnd 
$0.82 per spccimcn fbr 
testing the cntirc nrrny 01 
commonly nbuscd drugs 
as listcd in Tnblc I for 
performing nt lenst nine to 
Iburtccn tcsls per spcci- 
men (eighty spccimcns 
per day); chcmicaln nnd thin- 
Inycr supplies calcularcd at the 
rille 0r $ 0.30 per spccimcn. 

_- ._... ._. -..-- .._.._.._ - . . .._..... __- . .’ 
l The price per box of 100 sheets each of 6 x G cm goes considerably down dcpcnding upon the qunntity purchnscd. 

I’rlcc per 60s 

“s 22 
Q~~I$J o/’ hr~.vc’.v lo lx purchasctl 

$ s:30 
100-499 
500-999 

“% :% 
I OOO- I499 

% 4145 
ISOO-I999 
2000-over 

l * The price per cnrton of’ 1000 Minigrip bngs arch or 3 :‘: 4 in. goes considcritbly down dcpcnding upon the qunntity 
purchwcd. 
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s 34.20 s 34.20 
RCiIgCnlS Cnll 

llpprox~ s 0.50 
Rcuycnc C”Sl9 9 

$ 225.00 
upprox. 5 I.36 

,xX lest per lCS1 $ 544.00 

Ancillitry supplies 
including lxNcr. 

Ancillnry supplies 

bactcriil. drug 
npprox. % 0. I2 

5 JX.llO 
abuse calibra- 

per test 
--.- 

low, disposublc Totill 0 626.20 
bcnkcrs uppro& 
% 0.02 per test % 9.00 per 400 spccinwns or $ I .57 

-- 
Toud $ 26l3.20 

tbr pdorrninp one lc.it 
per spccimcn. Iru sinylc ..^.. 

per 450 spccimcns or $0.60 
Ibr pcrlixming one test 
per $ccimcn 9, A urine 
.upccimcn will cost $ I .20 
to pcrlbrm two tests per 
spccimcn ilnd $ 3.0 to 
pcrlbrm five tests per 
spccimcn. Rwycn1.s cost 
per I00 away is ti 0.74 
per 1~1 but if singlu 
rcugcnl worlh 1000 ;issuys 
is purchoscd (11 ;I time, it 
will cosl $ 0.50 per 1~51. 

RI/l Ill 

5 34.20 S 34.20 
Rci1gcn1 cosl 

upprox. $ I. 10 
Rcagcn1 EOSI 

approx. 8 0.34 
per ussay 9 9 9 I 625.00 per tcstt t t $ I36.00 

rc;,gcnt worln tiwu 

Ancillary supplies 
uppmx. !!I 0.20 

Ancilliwy supplies 

per ;~ssuyt s 125.00 
i,nd shipping 
cost ;ipprorc. 

---_ 5 O.OP ,wr ICSl % 32.00 
Total s 7H4.20 ---_ 

per 625 spccimcns+t or 
Total % 202.20 

I I .26 fbr pcrl‘orming one per 4011 spccinrcns or S 0.5 I 
lcsl per spccimcn. A urine liw pcrl’orming one tcs( 
spccimcn will cosl S 4.64 
it‘lbur tcsla arc pcrlbrnwd 

per ~pccimcn. 
assays is purchusctl ill u 
time. the price per assoy 
is $ 0.50 WV_! then lhc cos1 

per spcctmcn. 

per spccinwn Ibr pcr- A bivulcn1 rcugcn1 wp;,blc 
Ibrming one test per 
spccimcn comes to bc 
ubout s 0.71. und $ 2.84 
(br perl’orming Ibur tests 
per spccinicn. 

ol’tcsling niorphinc ;,nd 
bitrbituwtcs ainwlt;~ncous- 
ly will cost $ 1.50 per lest 
but ull positives will hc,vc 
IO bc rcdonc fbr morphine 
und b;irbituratos by using 
monovulcnt morphine unrl 
b;trbiturctlc rcagcnts. 

LFT 

test similur to 
prcyniincy test is 
pluccd on the 
murkct by Rochc 
Diilgnostics ctnd 
its price per test 
is still to bc 
lixcd when it 
bccomca commcr- 
ciully availublc. 
Authors iirC 
wlidnting the 
rcsulta obtuincd 
by LFT with 
TLC and EMIT. 

l ** Porilivc rcsulls obtuincd by immunoussay tcclmiqucv huvc to bc wlidtltcd by it non.im~n,tnoloyic;~l back-up pro- 
ccclurc. thcrcby wsulling In subs1amiul incrcwc in the cost per test. 

9 Since lhis method is bawd on lyso-cnxymc. which is chcmicolly bountl IO 1hc drug in question, urine spccimcns 
having nuivc or cndogcncous lyso-cnzymc activity will give Ihlsc positives (‘or ull drugs dc~ccwd using this system. Thcrclbrc. 
all low-posilivc EM IT readings must bc rcchcckcd by running u blank of llic siimc urine spccimcn wi1hou1 using imtihody 
and cnzymc rwgcnts. This rrlchcck will furlhcr incrcusc the cost oV;tnulysis per ICSI. Also rcrcr 10 lbotnolc l ** yivcn ;lhovc 
on lhc vulidation ol’ull positive results. 

9 9 The rcgulur price is !S I.50 per ossuy but the purchnscr is cntillcd to u spcciill rate or $ 1.36 per way il’ I’cdcrul money 
is usrd to pcrlbrm the test”. This price ncctls no commitment on the part ol’ 1hc purchwcr. 

999 $ I.0 per unsuy it’ rcoycnts worth 2300 tests nrc commiltcd to purchwcY. 
sidcrubly down dcpcndiny upon tha quantity purch;wd. 

The cost or rc;,ycnt per ;ISS;,Y goes con- 

@lrllrlriry Ill bc prtrc~lltrsl~rl 
100 ursuya ( I kit) 

2.400 :,ssuvs 124 kits) 
‘);GOO asxuys (96 kits) 

48.000 ;Nsuys (4X0 kits) 
240.000 wsuys (2400 kits) 
500.000 ussays (5000 kits) 

I million i~ssuys (IO.000 kits) 
To pcrf’orm 48,000 wsuys u ycor (930 lcs; pci week) wil; cost ahow 5 25,OlW. 

t Tlrc cost vctrics ltom $ 0.17 10 .$ 0.32 per lust 
tt This ligurc of 625 lcsts per thy is according to Rochc Di;u=tnostics but WC Vccl that the fcasiblc number oT lcsts thut 

ten bc pcrl’ormcd per day is 350-400. 
tit Tlw cost varies according to the number 01’ WSIS purchwai per month and lhc parliculor Wey tltc twt is used. II 

conccntratctl swum is used. the price or rcuycnt per 1cst lowers down to $0.27. Thcrc is ;I 5 
purchased per month cxcccd 3000 nnd u 10 

‘:<, reduction il’ 1hc rcagcnts 
‘;: rccluction il’ the rwgcnts purchiwxl per month cxccud 5000”. Mctl~ndonc 

rcu~cnt ir likely to bc uvuilithlc in tlw ncur lilturc. 
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TABLE III 

START-UP COSTS OF VARIOUS TECHNIQUES 

TLC GLC SPF fechrJiqrres 
.._.. _. .._ ..__ ._. . .-._ __ ___. 

ATS TcchJricoJJ alJJoJ?JatCd 
SPF S_Y.StL~JJl . . , . 

. .- 
The start-up cost of a 
toxicology laboratory 
using theTLC technique 
was reported reccntly13~14: 
equipment about $2200: 
expcndablcs and glassware 
sufficient for handling 500 
specimens per week about 
t 1800: chemicals and rc- 
agents approx. $400. 

A gas chromatograph Farrand ATS costs about Technicon Auto Analyzer 
with dual FIDcosts $6000. but can be leased costs about $25 000. The 
$4000-$8000. Columns, or rented (Farrand Optical instrument has been with- 
column packings and Co., Valhalla, N.Y.. drawn from the market 
miscellaneous supplies U.S.A.). but the investigators 
cost $500. interested in automation 

can still purchase this 
‘instrument: it can also bc 
leased or rented 
(Technicon Instruments 
Corp., Tarrytown, N.Y., 
U.S.A.). 
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EMIT FNAT 

&nit manual Gilford’ l&R spcctromctcr 
costs about $7100: an- by Syva Corpora- 
cillary rcagcnts, cali- tion costs about 
bmtors. and hardware $26 000. 
needed with the spectro- 
photometer cost about 
$200. 
EMIT autornatcd 
Gilford costs about 
$10 900 and EM IT 
antomatcd Abbot (ABA 
100) costs about $26 000. 
Syva Corporation, Palo 
Alto, Calif., U.S.A. 
will supply EMIT 
manual Gilford free if 
the USCP commits to buy 
rengents worth 1000 
tests every week on a 
yearly basis; it will sup- 
ply the automated 
Gilford free if the user 
commits to buy reagents 
worth 2000 tests every 
week on yearly basis; 
and it will supply the 
automated Abbot (ABA 
100) fret if the purchaser 
commits to buy rcagcnts 
worth 7000 tests every 
week on yearly basis. 

A aamma counter is 
nccdcd to use the ‘zsl 
RlA system and a 
liquid scintillation 
counter is nccdcd to 
use the -‘H RIA sys- 

1-11 LIT 

tCn1. A gan?nia counlcr trays and a kw 
with tclctypc writer Pastcur pipcts, 
costs about $9500: 
a liquid scintillation 
counter costsabout 
the same price. 
A ccntrifugc machine 
will bc necdcd. which 
costs about $500 or 
Icss. 
Rochc Diagnostics can 
ammorlizc the gallllllil 

counter. micro-medic 
automatic pipclling 
station and ccntrifugc 
machine with rcagcnts 
cost. 

This tcchniquc This tcchniquc 
dots not need cx- needs hunting blocks 
pcnsivc atId compli- (specially dcsigncd 
catcd cquipmcnt : to perform this 
it needs a simple test): 400 /!I and 100 
ccntrifugc, liter /II LllltOIlliltic pipets. 

and disposable 
specially designed 
test tubes. 
The start-up cost is 
less than $500. 
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TABLE IV 

SENSITIVITY OF VARIOUS TECHNIQUES 

TLC GLC 

The sensitivity of TLC identification 
techniques using ion-cxchangc paper to 
absorb the drugs from urine as rcportcd 
recently by thcsc laboratoricsl’ for a 
wide variety of drugs of abuse was: 
morphine base, 0. IS rcg/ml(O.20 {c&ml 
morphine HCI. HzO): codcinc phos- 
phatc, 0.5 /g/ml : methadone I-ICI, I .O 
/(g/ml: amphetamine sulfate. I .O jrg/ml: 
mcthamphctaminc HCI, 0.5 &ml : 
mcthylphcnidatc (Ritalin). I .O /r&ml: 
phenmctrazine HCI (Preludin), 0.5 
/(g/ml : phenobarbital, 0.5 /(g/ml : and 
sccobarbital. 0.3G /(g/ml of urine. All 
these sensitivities wcrc achieved using 
20 ml of urine. Using 30-35 ml of urine. 
morphine (base) can be detected at a lcvcl 
of 0. IO /rg/ml of urine and using 43-50 ml 
of urine. morphine (base) can bc dctcctcd 
at a level of O-07 /q/ml of urine. 
Laboratories other than proficient 
laboratories can also achicvc the above 
sensitivities if the steps rcportcd arc fol- 
lowed. Kullbcrgand Gorodctzky’” have 
recently reported a sensitivity of’0.07 
/cg/ml of uri ne For morphine base using a 
XAD-2 resin column. 

SPF reclrrtiqic~~s 
..---_._-....--- -- _.-.. . - .._ -_.._ ._._ ___..__._ .,._... _______ ,_ 

Farrcwcf ATS 

Morphine 0.1-0.5 Mui6 and Hushin1b 
,&ml: barbiturates have rcportcd a sen- 
and amphctamincs, sitivity of 0.22 /(g/ml 
I .0-2-O j/g/ml of of urine for morphine 
urine. base. 

Tcchnicon claims a 
sensitivity oF0.20 
[cg!ml ot’urinc For 
morphine base: how- 
cvcr. thcsc data need 
validation. 
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_ 
Morphine, 0.5 /c&?/ml: 
methadone. 0.5 ,q/ml : 
amphetamine. l-2 
/c&ml: barbiturate, 
1-2 //g/ml; and bcnzo- 
yl ccgoninc. 1 .O /q/ml 
(Syva Corporation rc- 
commends a cut-olT 
limit of 0.3 jrglnil for 
morphine and mctha- 
done: 1 .O /c&ml for 
amphctaminc and bar- 
bituratc for urine 
specimens submitted 
for Proficiency Testing 
by Ccntcr for Discasc 
Control (CDC) 
Atlanta, Ga.. U.S.A.). 

FRAT 

Morphine. &I-0.5 25-l 00 ng/ml of 
/cg/nil (incidcncc of urine for morphine 
false positives for (the incidcncc of 
morphine at a higher cross-reactivity with 
sensitivity lcvcl of other drugs at 25-40 

RIA 

0. I ,q/ml is possible), ng lcvcl could bc 
amphctaminc, barbi- high). 
turatc. and bcnzoyl 
ccgoninc, 1 .Oycg/nil; 
methadone, 0.5 
/c&ml, as claimed by 
Syva C0rporiiti0n. 

NI 

25-50 ng/ml of 
urine for morphine 
(the incidcncc of 
cross-reactivity with 
other drugs at 25-50 
ny lcvcl could bc 
high but by sclccting 
a decrcascd sensitivity 
of 100-200 ng/ml this 
incidcncc of false 
positives can bc 
minimized), 

._ . 

L&T 

100-200 ng/m’l of 
urine (by purchasing 
conccntratcd anti- 
body, user can sclcct 
any sensitivity bc- 
twccn 100-300 ng/ml 
of urine). 
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COST COMPARISONS IN DRUG ABUSE URINE SCREENING IGI 

: 
Pooling of different urines is not feasible using the EMIT since it involves 

the risk of diluting the sensitivity of the test by mixing a positive urine with one or 
more negative urines. Similarly, urine monitoring using Amberlite XAD-2 (non- 
ionic) polymeric resin columns at the clinics is not possible as this would need the 
services of a trained operator. Furthermore, it will be virtually impossible to pool 
the various urine specimens for different visits of one client using the same resin 
column since it has to be stored in a refrigerator after the urine has been passed 
through to avoid the formation of channels due to drying of the resin. In addition, 
the shipping of the above wet columns to the laboratories will create technical prob- 
lems. 

Data regarding existing techniques, delivery of urine specimens per day, cost 
of monitoring various drugs per specimen, start-up cost of each technique and their 
sensitivities are presented in Tables I-V. Table I shows the delivery of urine specimens 
using each technique. Thus far, TLC eminently appears to be the only technique 
which is simple, inexpensive, reliable and versatile. A technician using the single- 
step extraction technique as reported by these laboratorieslO~ll can detect a minimum 
of fourteen drugs at a time in a single urine specimen costing approximately $0.82, 
while testing for opiates performing four to five tests per specimen will cost $0.58. 
These figures include labor, reagents, chemicals and TLC supplies calculated on the 
basis of 600 urine specimens per technician per week for opiates and 400 urine 
specimens for detecting the entire array of drugs of abuse. On the other hand, 
immunoassay techniques are exorbitant in cost: A single test per urine specimen using 
EMIT will cost $0.60 and will cost more than a $1.0 using FRAT or RIA. The total 

No of tests per urine specmen 

Fig. 2. Relationship bctwccn number of tests per urine spccimcn and cost per test. A, TLC: B. 
EMIT; C. RIA; D, RIA, showing that two tests (morphine and barbiturates) may bc performed 
simultaneously using bivalent rcagcnts (positives have to bc rc-done using monovalent reagents). 
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cost of testing a urine specimen for more than one drug increases according to the 
number of tests performed. thus a urine specimen will cost $3.0 for testing morphine, 
methadone, cocaine rnetabolite. amphetamine and barbiturate using EMIT and will 
cost more than $4.0 using RIA (see Fig. 2). Furthermore, the need to include standards, 
or to run various drug abuse calibrators, the necessity to confirm all positives by a non- 
immunological procedure or practical considerations such as repeating certain 
samples (to the extent of 20-30(x,,) will substantially increase the total cost of analysis 
per specimen. These data also prove that no savings of tax payers‘ dollars can be 
achieved by replacing the personnel employed for performing TLC with automated 
immunoassay systems. In fact, using TLC techniques, we can have daily and speedy 
delivery of urine results by employing adequate staff and by adjusting the daily 
collection of urines according to the needs of a particular program. The readers are 
further advised that immunoassay techniques are unable to differentiate amphetamine 
from methamphctaminc. phenobarbital from secobarbital and diphenylhydantoin 
(Dilantin), and morphine from codeine, and cannot detect amphetamine-type drugs 
such as phenmetrazine (Preludin), and methylphenidate (Ritalin), and sedative- 
hypnotics like gl utethimide (Doriden). 
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