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Sl;M$1AI{Y

Several different extracti_m technique._, each of which is well suited to large

s_'ale screelling of urines fi_rdrug._ of abuse, are pres, nted. Each technique has special

ad_'antage_, depending _ll the needs _f a clinical operation. In the paller we have

¢_inpared three basic ,nllllroaehes.
(I) i_-×tracti_,l of drugs from urine._ by absorbing them on cation-exchange

re._in 1,._aded paper and then eluting the drugs from the paper with two consecutive
Imfler-s,_lver_t svsteins. Sedative-hypontics are extracted at pH I.o using citrate

imffer, and amllhetanlilles and opiates at pH io.i using NHtCI-I_HtOH buffer.

(ll) l)irect extra_'tion of drugs fr_lm an urine specimen first at pHi using HCI
i_r sedative-hypnotie._ and then at pH _o.I using NHICI-NHtOH flit amphetamine_

and ,qliates. \Vhen the _al is limited t_l the detection of amphetamine and congeners
_lnl)', the urine is extracted at pH iz usirig NaOH.

(I I l) Acid hvdr,_k'si._ of urine _pecimens folhlwed by direct extraction of drugs
at I)_t io.i using NHICI--NHIOH buffer. Our standard procedure involves the use of
i.ll-exchallge extracti_m technique (pr_lcedure I); procedure I1 is used flit urine

spe_'il_lei_s of less than 40 ml volume. Procedure I seems best if (a) urine collection is

t_ I_e paced at z--3 dav illtervals; (b) wllume nf urine available is 4o-50 ml or more;
(e) p_l,'_ling elf i_n papers _lf the sall_,e patient representing different urine specimens is

ch'sired to cut d.wil the cost of analysis and work load withlmt diluting the sensitivity
of the test. Thi._ pr,_eedtire I_as been c_,npared with pr¢lcedure_ II and ill and some
,if the relative adval_tages and disadvantages _lf each procedure are presented.

I NTll(illl'("rioN

it is now generally accepted that programs for mallagement of drug dependent
indk'iduals sh_mld include provisions fi_r determining the extent i_f drug use by those

in the program, even [f such infilrmation is used on|y tr, assess the efficacy of the
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lllllllll_+,'ll:l'llt tcclmi<lUt'. The ehemic;ll almlvsis <_I"lll'illl.' ++ 1111¢";q)l)rtm,'h It+(I_,lellllille

diu_ t+Ikinl¢l)x' itldivi(hmls ill ._uch pr_,_cram:gAt prt,s,,nt it +t'ellls t+)be the l)red,,mi `
mlnt technitltte..'Xl_inx" metht_ds I;)r detecting ,-,mmlonlv ;d)use<l drugs ill lll'ille +IT'('
_|x.;|il;d+h,l Is. h<_wex'er,these meth-ds vm'v gleatl+v with respect tq) their slfit;flgiitv
l_)ruse +11]_ll._es(_1]eurille l+it)llittH+ill_I)l'()_l'_llll+.A,ll,Jll_ tilt, cr+tel'i_lbv which 11+etI+<)(|_,
must be ju(l+ed _irt,: (t) Rapidity <ffml;livsis tilt' l'ntir¢ pr_wedure fi_)m a<'quisiti,)n
t)l+,Irim' sptW+lllen t+) l'ept)rthlg _)f result>; sh_+uld llt_t take m_we thal; 24 h; (2) sel+si-
tivitv tilt, extractitm prance<lureand sprayhlg teclulhlues tlltlSt be albh, lt_ detect the
presence <)Ii'Igee;ted drug am<I/orits inetabt)lites l+_rat least a4 7a h fidhm'il;g the use
td drugs ;it <'oHm+(mlx'used doses', {3) c_mvellit'm'e l+|Ir_l';if_)l-VpCl'Stmnelwith It+it|i-
real l+<)r'nalltraining sh, mld be ealmbh' <ffcolnph'thlg tilt' enlire almlxsis im'ludil;g lilt'
interpr:,t_tti+m t)l"r.'sults; (4) ec<mtmw.

The direct extr;x.'thm metht,(l l)r(_l)t_._edby .'Xltl+l::'_ invtdved dil'h'renli:ll pll
extr_ctit)n _l)(l requh'ed three selmrate extl'+|cthms _+11three 15 nll ;iIiqtl<)ts _d urh|e
;It 1,1l'S 2.2. [).3 mid t t.o fi_r b;irb+tur}ltes, opi;)tes ;rod tllllllllet_U11+nl's,Tespe_'t+vel.'x'.
+Mt'I.I':;_lst,rt'p_)rtv(l'+_that the mt'tht_d t+f|'_I,/,KI:.rTAND I{()X','I.._,NI+la 5_I"the (h'tecti_m
,f amphetamh+e in his hands x'ieldcd l+()t)rrc.'.ults, l h++,x'rt)x,xxT) lil.t'+Xll;l+_r[+In de-

scribed direct extr;l('ti_m of lmrl)iturates ff_ml a 5 ml :Hiqtmt _1urille ;it eli 1_xxitll
which they were abh to detect see<dmrbitalfi_r 4 I+_days ;ll'ter _l sin!;h' (h).,:et_f three
,_r+lins(about t+)5m_). l)AVll)()w +'1+d.mdescribed a single step ,hre<'textr_<'thm i)r<_-
ce(]urc ft_rn+lr<-<)ti('s,+Inlphel;ll|lhle_ and Imrbiturates at pl! q.5 using a to ml ttlitlT|t)t
tff urine but tile rt'pt_rted sensitivity for amphetamine._ and Imrl)iturates w_s ,rely
5 itg;ml of urine.

I)ol+F+t'l dl. ;Puse(| t-altit)n-cxch_lllReresin h)a|dt'(| pal+t'r It) ;+bst)rb the druRs fr,)ln
urine and +!_c:_elute(1 tile drul&s fl'(lhl tile papt.r with three c<msecutivc extr;_ctiuus
_t pH's 2.z.+q.3- and it. respectively. This metlmd when applied by lh.:ATox +Xx_
]_I,I+MI_EI¢(; _t_ viehh'd poor recoveries fi)r Imrbiturates ;rod aml)het;mfin(_s. Simil;irh'
._lt'l+l:::_using this pr_wedure ;ffter motlilieati_ms reported llo[_r rec_)x'eri,.s fi_r Imrl)itu-
r;ttes, methadtme, and ami)hetamine._.

The purpt)se +)f this rep[_rt is to present <)uP (-onlp;irisoll of se'cel;ll extr;icti<)ll

techniques applieal)le t<)large scale screening 1)rt_grums. These extr;_ctit,n teelmi,tues
invt)lve three basic uppr<mehes.

l'r_wedure I is the extractim+ of drugs frmn urines by abs_)rbing them <m ;_
._ . 6 cm piece <ffcat a+excl,ange resin hmded paper and then eluting tilt' drugs
from the paper in tw<_steps. This is ;t m+_difie_lt;ouof the meth<_ddeveh,ped hv [)el.I-;
cl +d.+. T!le modific;_ti<mdescribed here elutes sed_ltive-hylm_ties at I)11 :, ;ind t_l+iates
;rod ;m_pllet+mfines at pll +o._ using NIt+CI-NIt+Otl buffer. This pr_w,'dure is used
rt,utinelv in our labt_ratt)ries fi,r all urine sl)eeimens that require simultw,et,us screen-
il_g <ff<,pi;ttes and ;mq)lletamines. t'rine specimens submitted I'_)rscreening <)fopiates
+rely are also) extracted I)v this prtwedure, but borate buffer, ptl q.3 (reC 7) is us_'(I.

I'r+wedure I| is a direct extractim+ _+fdrugs frmn a urine specimen, mid like
1)r(,'edure | is n tw<)-:tep pr_)cedure (i.e. sedative-hyl,n_tics arc extracted _lt pll t,
and amphetamh+es and _)piates at pH to.t). This lmwedure is a m_)dilit'atim_ _)fsil_le
step (lire_t extracti<m pr<we(htre (leveh_i_c'dby I)AX'II)t)W ('I al._. t'riue specimens uf
less titan 4o ml x-t)lume arc monit<)red using l)ro,-edure 1!.

1)r<)eedure 1II involves acid hvdr<)h'sis of urine specimens folhmed by ;_single
step direct extraeti_m +)fdrugs at pH to.t using Ni-t+(_I-NH+OH I)uffer; it is a m_,tlifi+

I. ('l+r,,mat_,<,,,'..++o(T<)']llS3-<)l
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_'alil)fl .f 111('technique used by l<oKosKI ci a/. II.v'. This lW._'edure i._ n-I r_mtinelv
llF4'd iii I1111" lab_)ralori_'s.

,M E'._I( )I,S

l'rrwcdm'_" I. h.t-c._chan,_c c.vlrar/irm r!f dru_,.sfoll.a',d l,v two-sh'p d.lion

A b • n cm ilie,e of Reeve Angel .gA--' call.n-exchange resin h,mh, d pal_er

(markt,d with palients' !.!). mmdler or name with lead pencil) ix snaked in 4o- 5o ml
i_f undiluted urim, (pit 5 111with inlermittent shaking. After 3° rain or mo_e. i_m

l_aperi,_tral!sf(,rredinh) a plasticha/:and sent h) the lab(wat(wvforthe desired

anah'sis. "1"11de¢rease the wl_rk b)ad and cost of analysis, the routine procedure used

in the h|bnrah)rv, at present, i_ to pool several ion papers nf the same patient re-
lln,senlil_ different urine specimens. The sin/_le or pnoh,d ion papers are tran.'d'erred

to 4 nz. wide m_mth s('rew ¢apped jars. rinsed twice with distilled water (rinsing ix
iml>-rtant hi prevent emulsi_m fnrmation in the extractinn procedure) and extracted

ll)r dillerent grlml,:, i_1"dru_Is as fnllnws:
(a ) Nr,tali','c-;(vpn.lic,_, hcn:,)dia:,cpim'.% amt .Ihcr drugs. To each jar containing

ion-exchange ilaPer. 15 ml each of._l_dium citrate buffer. Ptl 1.o' and chloroform are
added (2o ml -f emh are used if the jar contains more than one ion Paper). After

._haking fi)r to rain on a reciprocating shaker, the lower organic Phase is PiPetted _mt

into a plain 15 ml conical centrifiige tube. The aqueous phase ix discarded and ion
paller ix saved I'¢)rstep (b). The solvent is eva] orated in an o,'en ((15' f_)r the first 3 h,
then '_5 until dry) having horizontal air flow. The residue ahmg the sides nf the tube

is Wilshed with o.5 tql t ml -f methanol aml methan_d evaporated tel dryness as above.

The residlw thus nbtained ix redis,_nh'ed in 2.5-3otd of metlm, ol and the entire
extract is spotted (m the, hromatoqral_hic plate.

(h) A'arc.tic amd,c.csics, autphdamim' and couA.cm'l's, amt sclcclcd psycho/topic

dr.k,._, lira paper h'ft after the extraction of ._edative-hypnot, "s is then extracted at

pI I t o. t'" by ;,(hling 15 ml each 1)fchlnr¢ffnrm -is_q_rnpan_)! (3 : _) and N H4('i N H4OH
I>lHTer 12o ml of each are used if the jar ccmtains me,re than one ion I_aper). After
sl,akiug fc)r _o rain, the hlwer nrganic phase ix transferred to a I5 ml plain conical

centrifuge tube containing two drl)pS (about 5°/d) of sulfurir" acid in methanol (o.5'!,,

tl,_,S()_ i_ methanol). The evaporation Im.'ess is completed as de,_cribed above (pro-
¢'edure la). Sulfuric acid is nmitted if amphetamines ar,. not to be detected.

l'r,wcdm'c ii. Dirccl r.v/raclhm _![ dr.A,s .[r.m .rim"
:\s w,, shall point otlt heh_w, ion-exchange extracti_m of drugs from uriue

requires at least 4° ml of urine if the likelihnod of detecti,m of pnsitives is to remain

Cnml)ar:.bh,todirect('xtra('ti_m."]'l)erefiqe.urinesl)erim('nsoflessthan 4o 111]%'l)hlnle

are nl)tanalyzed by an ion-exchangeextractionprocedure,lintinsteadare extracted

:li)ec',h-fnr"_'ari()u,__roul)sof drugsas desired.

(a) Scdati;,c-l(vpm#ics, hc.zodia:cpim's, aml otlwr dr,gs. To a 1.5ml aliquot of

lit'ill)' ill a 5o ml screw capped round bottom centrifuge tube, 5 ml of 3.7"/_ HCI

• .'_,odi1111) citrate (N;1:_('.11._()_.211.()) z()¢) _ in water, folh)_ved I) 3" z50 ml concentrated
I1('1, dihtlcd tn 2,r)ooIill with _v;iter(pll 1.o t o,11.

'" .%11uratedsolulion of amnllmium chloride (z,5oo ml) adjusted to pIl toJ L o.i with
t',_ncentr'lted at1)1uoniu1_thydroxide (about ",,!oo roll

J ('hromnt,,Kv., I,o (Iq71) I_3-_}4
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(prll(hleing pit I) anll 15 illl llf I)el!zelle clil,lr_ll'qlrln (8:2) :ire added. The lube is

xhakc#l ._,'_tt#.l' by hand in a verlical direction for I luin, and eelltrifnged l'_lr ._ 7 Inin
if n(.eded t(i break enllilsion. If elnulsion still persists after centrifuging, it is cleare(I
by adding I 2 nil of absolute ethan(it. The upper organic phase is then pipetted out
int(i a I_ nil plain, eOllic;il cenlrifuge tube and evap+irati(in processis conlpleied as
(lescril)ed al)ovc (procedure la). The residual aqueous acidic plia._;eis saved if anlphet-
;inliiles and opiates are to be tested.

(b) ,qingh"s/a_c cx/racliou of uar¢o/ic auaigc._ic,_,ambhclaminc and rOll._'f'lll'l'S, flllfi
sch'ct,'d p,_vcho/r@ic drugs. T(I the residual aqueous phase lemaini:lg after extracti_)n
of sedative-hylmoties (procedure lla)or to "i 15 nil aliquot of urine (if barbiturates
aimlvsis is I;(it desired) in a 50 nil screw capped round b(ittom eentrifilge tube are
added io ml of NHtCI-NHI()tt buffer (pH io.i) an_l i 5 ml of ehlor_)filrna-is_)l)r_q_an(d
(q:i). The tube is shaken gcnlly for i rain, eentrifuged (if necessary), and the lower
organic phase is pil)etted out into a 15 ml plahi conical eentrifu#ce tul)c c()n,aining
two drops (50/ll) (if sulfuric acid in niethan(ll (o.5'!i, H.,SOl in Inethan_ll). The evap(i-
ratilln processis eonq)h.ted as describedabe)re(procedure la). Sulfuric acid is _mlitted
if anlphetanlines are not to be tested.

(c) To extract amphetamim" and cony,criers, and certain narcotic a:talgcsics other
than morDhiuc. This method has been designed primarily fiir nlonitor:'_g urines for
amphetamine, nlethamphetamine, and phenmetrazine when it is not _lece_:sarv to
screen simultaneously for morphine. The method appears to be sp, rifle, sensitive, and
reproducible. "1",a 1.5ml aliqm)t of urine in a 5° nil screw capl;ed round I_ottom
centrifuge tube, Io ml of 0.75°0 sodiunl hvdr, .ide and t5 ml of benzene chlmofi_rm
(S:z) are added. The process is completed as above (procedure lib) except that it is
the upper organic phase which is pipe(ted out into a t5 nd plain conieal centrifuge
tube c_)ntaining two drops (5o ld) (if tI.SO_ in nlethanlll.

#'roc,'d.rc Ill. Acid hydrolysis oi ttrim" sbccimcns
Since as much as bl._%, (if the total m(irphine I_ and 88% _,f tile total co(lethe I_p

may be excreted as their ghicuroni(ies, acid l_v(lrok'sis (if urine specimens colh'cted
infrequently 1)ecomes of great value. In such cases urine speeinlen is ties( hvdr_dvzed
and then drugs are extracted directly at a ptl io.i as deseribed below.

(a) ,S'cdativc-hypnotics, bcnzodiazcpim's, amt o/her drues. This gr_lup of drugs is
extracted without subjecting the urine to acid hydrolysis as described under procedure
lla using a i5 nil aliquot of urine,

(h) Hvdrolvsi._ of glucurouic acid conjugate of morphim" and codcim'. "1"_,a io ml
aliquot of urine in a 50 ml screw capped r+iund bott()m eentrifilge tube is added i nil
_f cone. ttCI (more than I nil (if c(mc. HCI is added filr specimens sh(iwing efferves-
cence). Tile tube (untapped) is placed in a boiling water bath'. After i h, the tube is
cooled. I5 ml each (ff NHICI-NHIt)H buffer (pH in.i) and chloroform is(llir_q)an,I
(q:t) ;ire added and contents shaken gently fi)r I rain. After centrifuging (if necessary),
the h_wer organic phase is pipe(ted out into a I5 ml plain conical centrifiige tube
containing tw(_ drops (5o #tl) of sulfuric acid in methanol (o.5% H_SOI in methanol).
The evaporation process is completed as described above (procedure la). Sulfuric acid
is omitted if amphetamines are not to be detected.

" Altern;itivcly, the urine specimens nlay be hydrtd.vzed ;is (h,scribed ll)" KOKt)SKI el al. Ii
by autoclaving ;=t 15 - ll4 p.s.i, fi)r 15 rain.

.1. ('hr,_mat,_l,,r.. (_) (Iq7i) S3-_14
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(;ehuau prrcoated silica /_el _lass microlibcr _heets with :, laver thickness of z5o p have been lt_ed
for TI.C because of the ease with which they can bt. handled. The specific color reaction- prcsentc(I
here m-iv nnt be ol)tainablc on _lass plates coated with silica gel,

(posit'ire). - (negative). :} (trace) and o (test not performed).

I)rtrg Drug addrd prr ml of uriltr (leg)

Scdali_c-h.vpmdics Iou.rxchaJ_g¢ c.rlraclio. Dirrcl rxlractiolt of

of drugs (proccdm'c la drtfgs (procedure I la
ttsing 5o ml of to'inr) _ using t$ ml of refine) h

o._......i--S_ .... _- oi_.... _....._--_ ..................................................................................

.%ln()lmrbilal t o o o _ o o o

I_arbital ,_odiutW _ .........

• fii)hcnylhydantoin ; -! o o ! F o o
(Dilantin)
(ilutethinfidc -- _ o o - I i o

(I h,. iden)
I'entol)_rl)ital i o o o i o o o

I)hen(fl)arl)ital t i o n , ! o o
Secol)arllital t o o o -F o o o

.4 mphclat. "inc and l..-r.rcha.gc cxh'ac- Do'cct rxlraclion of Dirrcl rrlraelion of drugs
congcm'rs tion of drugs (procc- drtlgs (pro," 'durr lib (procedure lie using 15 ml

durc Ib using 50 ml using t 5 ml of of urine) e

of urine) e urine) 'l

0.5 t t.,$ ., o. 5 t t.5 2 o. 5 t 1.5 m m5

Aml_heta mine r -- f o o - i -I- - _- o o o
,Mt'l Ila nl I)hcta nfillef ! t o o i -! o o K t o o o
I'hcll nletrazine r -t 4- o o I t o o _ i o o o

Ephedrine r ...... l ...... I ..... I
I'ipradrol r _ o o f o o - t o o o
Mcthylphenidatc_ !- o o o -- ! o o -- _- o o o

(Ritalin)

Narcotic n,nlgcsics
thr_r adulh'ranl.g
al!d Hll,_l clla_Irotls

rh'trgs

.Morl)hint'r ! o o o ! o o o o o o o o
('°dcinl'r I o o o ! ._ () o o o o o o

Mctha(l°n('r i t o o !: -F o o -- t o o o
Mt'thal)yrilcnc r ! l o o _: _ o o -- F o o o

{used ,is an adul-

terant with heroin)
(,]11illin( "_ t _ (1 o o -t h o o o ! o o o o

(used as ;In adlnl-

terant with heroin)
I I ydromorl)laouef -- _ o o - t o o o o n o o

Mepcridine r _- o n o -- t o o o o o o o
( I )emote)l)

I )l"ntilzoCillC l _ o o 0 -- t o O 0 0 0 o o

(Tahvin)
('yclazoCillC I ! o o o - f o o o o o o o

I'r(q_oxyl)hcnc_ -- t o o -- F o o o o o o o
(I)arwmt

Cocaincr :L -t o o t- o o o o o o o

(conlinued on p, 88)
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I \III.E I (c,.,/mtt, d)

Dllr'J Ih',g added pcr ml ,!/ ,sire' (p")

.\'aJ(,.IH allo/_.'i,_l,"._ l.ll-_.ll'l_all_'t' q.lllo( - l)Irt'_l tAlra¢'h,ul of Ill|ell c.llla_'l/ol; nI dllt/.:._
Ih, t_ adull Iol_l_, 1i,,. ,_f da..t:.< (pl,,cr- dt.-'._ (pl,,, din',' II1_ (p;,,ccd.rc IIc .,_to._., t.-i ml
(til_/ IIIi,xl_[/all,,t:t,_ iIIlll' Ill IISlII_" ,_0 II//* II_iil$2 15 Illl ".l I_l'lll'lll_') t'

dJ ,tc_ ,'.l m i,c )'" ,ri,,' ) 't

o. 3 t t .5 2 ".5 t ; .5 2 ".5 1 t .3 " 2.5

I.y_,'l _ic _lci(I-
,lit,lhvlanlidt,r . I o o o o o o o o (_

iI.51+I
_ Ii,_,¢,{i Iilll,l , I 0 I) (I fl 0 0 (I I] _)

", 5- I )into,lb.\ y- I -
ni(,thvl_inil_hrla-
Illilll,I _ I i_1 11 () (1 l) l) () 1) ()

('5"I'I'": I )( ).MI

(.hh,r(li;izt,poxid_._ : , i . I n o o ._ (l
(I.il,riunl)

( "h ]_ _l-i)l-(_lllll zi llt,[ o 1) 1) (_ 1) I) 1) 11 1) 11

(I .a r.,.z'a("til.
Thorazint')

l'rillll(q_(,rilzin( .f o () () _) o _) o ,) () ()
(`%tt'l.zin(',
l'_k;izint')

_ l_arhitln'_de,_ _re extracted ;ll pl I t.t_ usin,,.." citr;ite buffer and chh)rofnrnl. 5t, n,.itivili_,,_

|_rc'.i'nted wcre obtained I)3" sllt'ilyil1_ tht" ,h,vt,hq.l'd ('|!rOlllill()_r;lln ill SllCCt'ssillll with t_et_.cti_m
l't,il_l,nl:-_ ilil/henyh';i."lmz(ine _. silvt.r m t'late 7 nnll lnercllric ,_lllf;ltt 't_. Sodium I)arlfital _vil,_ (h'lect('(I

_s _l b|uish l_url_h' _.pot _ffter silver ;let.Ill(,. Ihl_vex_,r. ,m al_plit'_lti-n t_t" nlt,rcllric ..ull'nl(, ,.pl'a}'.
the _ll()t t'_ldt'd hut re_lppe;ired within _l ininut_, |is _l faint purllle spot (dt't_'cti.n h'vel 3 t !_k'/Inl
of urine _llter silver acetate)..Methitllmle, if pre_enl ill il urine specimen, wlmhl lie ,,xtriictt,d

_lhm_ _ilh the I,arbitunllcs and can Iw deteclt'd b.v .x-(,r_llra3"in_ the |)Ill0 with the d(,t,,cti(m
re_'nt I_. I,_I z" _lft_ r I I_`%( _. Slmly.

h This |lr(we(hlr_, ill,<{_lvt,s direct i"_.trilcti(_ll ()|" ilrillt" ill Ill I I .n IINillg ._.7",, I I('1 ;llld I)('nzt'n('

chl(_r.fi)rnl '._'.'_. l'sin_ delectiml t(,chniqu., a_ d_.scrib_.d ab(_ve, sodium I)al'hit_ll c.uld t)e dt, tl.c-

tt,,I _lt ;_ h'xt'l (_f, 3P"/ml ()f u_illt ',
" This ]/r(_ct'dtlr(' is cilllal)le (ff ('xlriIt lin_ illlll_h('|itlllillt's till(| ()|)iales Y,illl'.llt;lllt'()lt-,lv ;1|

pII Io.l itsin_ NIII('I Nlll(lll butler and chh.r.l'_rm i_qlro|mn,_l (3:lL

'|This prot'ehm' iu_.lves direct t.xtrm'tion iif urint' _tt pII Io.t It_intz NIII('I NtlI()II

I_llh,r _ln(I chl.r_fl'.rn, i._,q)r, qmnol (0:t). I.ike i_m-exch_mg_, t,xlr;icti.u I_rnct.durt'. i! is c_:pable
of extractin_ anll_h_.tanlmt,s and olliates sinnIltan_',m_.l_.

(' "lids pl'()ct.dllre inv(,Iv(.s dircct t,x(raction I)f urillt' ill. I)l | I I-I 2 illlII hits I,t't'11 (It'si_lle(I
Ill'illl;Iril3" ft)r Ill_'_llitorill_ ,rint's |,it ,qnlllh_..|iltnilltL I1)l'tlliltlll)hetillllille , ;llld |l|_('lll)l('tritZill(' wht'll
it iS lit'It ll('('('l'_*;IT'_,'t(I _;(?r('('ll Silllllltilllt'l)ll_,Iv fl)l" Inllr'_]lilll'.

t S,,nsitivitit.s llrt,sentell fi,r the_e drtlgs _w'rt' t_lltained Ily _praying the dt'vt'hqled clu'.tn_d,:-
'..,r;ml in _.ucce_._i(m xvilh dett'cti(m rt, lt_enls ninhydrin (o.5". wX') ill .-|mtan_)l..mlfuric ;wid In.5",,)

ill I I.(L i(.Iol_l_tinatt,: and annuoni_tcal silvt,r nitr_de:. After ninhvdriu _lmt', -, the I'nll(_win_
,.tep.. h.lxt, b('en f*_lllld II('C('SS;II'VIll detect ;llllllht't;llllillt' ilITt| (?'lll_('ll(,rs: (i} "llhl ' I_littt, is irr_(li;itt,,I

umh'r _hort way|. I('n_th fi)r 5 rain..\nwhet;infine m_lv ;tpl_ear ;is ;i light t,,r(.yi_h _.ll_l ; (ill the
pl;He is llwn h,.id_:d :_t (I(_ l'_r I nlin; nlethanlllhctanline, llipradr(_l ;hill nlt,thylldlt,ni.hde ,':Ill lw
-_'_'n at this _.t_I': (iii) r_'-irr;Idi_ttin_ uuder shorl-w_ve h,n_th for 5 rain itll'rt,:is_,,_ the intensity

,ff ;nnl)hvtanlini' sp.t if it had iq)pe_ire0 earlier (.r c_nlscs anll)hl't_nuini' to app_,_r as a light _r_,y
or _rt'yish l)hle spot. "I his step is mnitlt'd if anlllht,tmltine l_,'c(mles x'isihle _iltt,r steps {i) ml(llor

(ii_; (ivl rt,slmtyin_ with ninhvdrin s_)luti,m :|rid ht,_ttin_ filr _l seclmd (m _l h_)l pLlte miiin_,_lin_.d
ill il 1_')'d< tt'llIpt'l';itllrt" (';111'*;I,:4 illll|)ht'tillllilll, till(| lllt'fth;lllI|)|I('lillllill(' I_) llll(|tW_l) _|il[et'('nl ('_l(_l"

1711;IIIL_("_. _(_;llt'|illl{':':, llll'tllilllll)|lt'tillllin(' appear_ _)lllV ill this stil_('. ||l';Itill_ iS c()l_tinu('(I I11w Io

3" ,,'t:until pht,ltlnl,trilzint, _qql(.ar_ a_ a hri_ht ilink sp()t. _,(llllt'¢.illlt':4 it is llt'lr'(':_y;;Ir_,.• fto rt,sl_ray
and rt,ht,_t f_r a |vw sl'clmds Ill _t't" l_hl,nnlt,tr:lziut,:l. Detection (if m(_rpldne i,,_d co.'...in_, i_ b;l_.(I

llrim;irilv ml a I)-_iti_e reactilm In lilt. annn(mi;w;d silver nitrate spray. ,\ftt'r alqllyin_ this
_pr;C,', the cilrmn;dngram is hl,;di.d flit 3() ¢_. s(,c nn _1 hot i)liltl • nl;lilltilinl'tl ;l| ;I Illt'(litll]l |ell1

lwr;durt,. M_lrphine an0 coOt,me which h,,cmne bh,acl_(,d durin_ the ap|dicatinn i=f _pl';Lv rt.aplw;_r
;_ (li,dinct (lark |)r()wn ()r brown ,)r lllack spots al'ler hl'il_ Irl'iltlll('lll _I.

'_ .q('li_itivities llrl.sent('d f(_r tll(,,_(. (Iru_s were ()l)l_il_t'iI hy sl)r_lyin _ lilt' ilev('l,qle(l (hr()ma-

lflUl'Hlll ill 511('t'l"_,i()ll _titll dr'tee|inns rt';l_,'llt_ I_. Ill 2" and io(l*qlliltillalt.;.
h (hlininl, can be (h'tectvd trader short I"V lighl at a level n_ low ;Is o._S/_,/nll -f Ill'lilt'

if lily vtn-,mlldt_ram i,. lir_t ,.|m_yt'd with n.5"., 112,%()..

I "lhe_(. Ih'll_'_ "_vl'l't' ('X|l';IVt('l| ils dc_.tribe, I Illlder I_rocl'(lurt'_ Ib illld IIb IHIt Illl sll]l'lll'i( :wid
_._ ad(h'(l t- tht' ighlc_r()I'(_rlll i_o|irnll;nl_l t'xlr;l('|.

I
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I_l-,_l'l,l_ AND I)I%('U_,_I()N

Sensitivities found and presented in "l'abh"! ;Ire based on tests in which pure
d,'u,_swere _,l(h'd t,_('_mtrc_lurine (obtaim'd from lab_rat(_ry pers(qmel).Several single
I)lil_(] stu(lie_ were conducted on staff perso, nel I)v administerin_ orally therapeutic
doses-f ;mqdu'tamine (5 m_). met;mmphetamine (5 h.5 m_), phenmetr:lzi,le {,_m/_).
ph¢,n,d_;irbita](2¢)m_), and secol)_u'bit_fl(()om_). Urine sl_e('imens_ere collected at
v;.'i-us lime ilH('rv_lls b,'ginnil_/_flom },.5o h thr.u/.:h z4 h. phenobarl)ital and ._ec_-
b_.l)ihd c_)uhlbe detected I)x"I)r(.'edure hi and I la fr,)m () h until 2.I h; amphetamine
aml ,neth_u.1)llet_mfim'by procedure I I) _md il b fr(,u .1._oh until 17 _4 h. aml phen-
metr_zzit)('I)v procedure Ib and lib from ()h until _4 zz h. 1)oul)h' blind studies _.)
amld"'ta'_fim' ((_.5and 7.._m_). methaml_hetami:u' (4 and ._m/_). phenmetrazine (5
a,d N nq.0. _)(I 1)entobarl)ital (-_Nm/_) were _dsoperfi_rm('d I),c udministerin_ or_,.|lv
sin_h" (lo_a_e of these (Iru_s to the clinical staff pers_mne[. |'tines were c(dle(-ted
within __ h -f (h'ut_s usage and analyzed b) proposed extraetion te('hniques. All drugs

c_uld I)(' detected s;ttisl';.-h_rilv.

.\11 -I" the extractiml and thi.-laver identificati,._ techniques described in this
rep,,rt can be satisf;u't.rilv applied in a large scale clinical pr-_ram involving urine
,n_m;t,,rin_ of (hu_ addicts and abusers. Yet, which technique is optimall.v usehfl

delwn(l_ ,m the needs -f a clinical .perati._. B.th procedures (procedure !, using
call.n-exchange resin 1.a(h'd paper iu.I proce.lure 11, using direct extractim_ of drugs)
are Cal_aldt' ,,f extr_lctiug different gr.ups -f (h'u_s in two steps. Sedative-h.vpn_tics,
I.'nz_di;izepim' ('()IIII_(_IIII(Is,s_)me methadone* and its metal)olite are extracted at
pil z (l_rt,'tdurt's I;I and l la): amphetamines and opiates arc extracted simulta-
ne-u :Ix at pll _o._ (procc(lures lb and !!1.).

._Jl'l.l:::_eluted difierent _r,.ip_ of (Iru_s fr,m_ the i_n pp!)er with three (',msecu-
live extra,'_ions and rep_rted that I_arbiturates could be d_-tected at levels _,f z 5
ftg/ml ,_t"urine (l_hen,_l)arl)ital aud s,_tlium barl)ital could not be (leteeted at levels
I..h_w 5ftg/ml _1"urine) at a ptl of z.z. lie was llbh, to detect m_,rphine and other
n;.c_tic ;mal_esics lit a level of o.._ I t_/ml _f uri_:e lit a pH of q.3 (methado,u. at a
h,vel ,fl'._/_/ml) lind amld,etamines at a h.w.I of t(l/_l¢/ml t_f urine ;it a pit .f __.o.
ll.wever, usi_lg dire,'t extracti_,n .f drugs fr,.n urinespecimen at the same three

pll'shewas ablet-i_u'rt",Isethesensitivityfi_rl_i_rbitur.,tes(exceptsodiumbarbital),

..,Ihl.l, mt. and amldletamine t- yield p.sitive results ;it a eoncentrati.n of l itR'ml
of urille. \Ve I'_und that extracting barbiturate_ at pll z lind using the spra.ving
te,'lmique descril.'d here (Tahle !, fi.,tnt_tes), we weft. a'_le to detect barbiturates at
;i c.n,'entr;iticm of o. 5 _ itgiml _ff urine (sodium I_arbital at a h,vel of :z-4ttg/ml ,ff
urine) both by using ion-exchange paper technigue and direct extracti-n of drugs.
Ilowever, chh,rdi;izepoxide has been fi.md to _ive a metab,)lite that behaved like
barl_iturates al.l interfi'red with the detection of l)hen.l_arldtal at.I/or sodium barbi-
tal ai.I still rt,maius a pr_d)lem to be solved.

• I'_xtr;_cti_,n t_l"('lHitrol llrilles h;ll'ill_ ('OllCelltr;Itioll (_f Ille|h;l_lollt" ilt ;I level of I ,1t_11111i)f
111"ilt_' sh(_wed lh_ll. IIl(.'lll;ll]otle is c(mlpletel.v extracted at pII I _l_,n_ with b;_rbiturates by both
pr,_cedurt,s. I J,,llt'e ilrille sp_.,cilllt'll:; required to bt" iiiOllitor(,d fi)r J)_lrJ)itllr_ltes illltl opiates sholl](I
I,, checked for the presence (if"Im,th;l,hme _lhmX with barldturates by the spr;I.vin_ techniq zt"
I-'.q_t_sed in this report (see G_otuoh,s, Tabh, I). The extractitm cf methadone at pll t appears to
bt" _! sp_'('ilic procedure fi_r the identification of Ihis drug. Drugs like propoxyphene (Darvon).
pipr;ulr._l. ,lildu.nh.wlramine (l]enadr.vl). pentazocine ('l'ah_in). and cocaine, which can give a E_lse
h,,;! fi_r med_;uh_m" usin/z thin-laver technique,;, are not extr;zcted at this pll.

.I. ('hr, l,nt_./,,r.. (,o (1(171 j _._-411
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T.\IH.E I I

CIIMI'ARI,_ON (11: :41':NSITIVI FY OF TWO ALTERNATE EXTRACTION PROCEIIURI.'S IN IIEI"ECTING BARBI-

TURATES AND RI._LATFI) COMPOUNIL_ IN URINE S,_tMPLI:S OBTAINED FROM A NARC()'rlc._ TRFATMI:NT

PROGRAM

.\'re.her of I..-cxdmngc rxlrarlimt r!f dr,gs I)ircrl
spccDm'.s (pr,wcdm'c la) a f.vllarli,,.
COlllpllU¢,lt Of dr.gs

(proccd.rc Ila) b

llarhihtrah" llarbil.rah' T,,lal lh.hil.rah'

p.._ilivc p.silivc barhillt#'ah's p.siliw'

spccimells spcc'i,lr,s po,<iliv¢ spt'cime,s
ustng 2.5 ml .si.g sl,crim,'ns .si.g 1.5 ml

,,f .rim' 40 -_o ml .sivg i,m- ,:f re'l.,"
of .rim" cxcha.g;

¢.l'lraclio.

h'ch niqm'

122 ,_ 4 g { al 12" 12 e

a Procedure ._ame as (a). Table !.

t, I'rocedure same as (b), Table I.
e I.ater investigations reveah!d that one of the metabolite of chlordi',zt p_xide (other thau

lactam and open lactam) behaved like barlfiturates if the developed chron "ogram is sprayed in
suecessi_'.l with diphenylcarl_azone, silver acetate and mercuric svll'ate solutions. We have not "

excluded the possibility of the presence of chlordiazepoxide in these samples.

TAIII.I- III

COMPARISON OF SENSITIVITY OF I'ROPOSEI) EXTRACTION I'ROCEDI'RES IN I)I:.TECTING AMPIII'ZTA-

MINES IN URINE SAMPLES OBTAINED FROM A NARCOTICS TREATMENT PROGRAM

Number fort-exchange ¢xlraclio. of dr.gs l).'ecl exlraclion of drugs I)irecl

spccim':ns (proccdurF lb)a r.rtracti,,n
c,,mparrd of dr,g._

aft,'r acid

hydrolysis
.................................................

.4 mphcta- .4 mphcla- 7"otal .| mphelam- . |mphclam- /I mphclam-

mim's mi.es amphclamines i.Fs ira's ira's
p.sitive p.sitiw' positive positive p.sitiw' positive

.sD:g 25 ml .si.g 4 °- using ion- using 15 ml .si.g 15 ml .sing l. ml
.f vrim 5o ml .f exchange of .rim' of .ri.,' ,!f .rim'

mqm' exlradi,,n (proo'dmr (proccdm'e (pr,,ccdm'c

h'chniq.c lib) t' I Ic ) e I I Ih )O

t z¢, 4 3 4 _ 3 7 7 7 3

a Procedure same as (c), Table 1.
b Procedure sltme as (d), Table I.

v l'rocedure same its (e), Table I.
d Although this procedure inw_lving acid hydrolysis is intended fi_r the deteeticm of total

n|orphine, its feasibility to detect amphetamines wits assessed, l)ata suggest that it will be

advisable to detect aml_hetamines heft)re acid hydrolysis.

.l. t'hr, ml_rhq,,r.. Oo (lqr)71) 83-_L t



EXTIIA(;IIoN " I+]('IINIQI'E_ I.'{HII>I+I'1;_ +II

In our effl_rt to extract anq+hehm+ints and opiates in a single step l)+" usiug

NII+('I-NII+()tt I)ufl'er (1+ttto.t), we were alqe to detect nlorl)hine at a level of 0.5
IOz/ml of urine, codeine o.5 l i+g/ml of urine, methad<me I t+,,,]ml of urine and amphet-
an|i|l(:s o.5-+_-tlg/ml of urine. We were able t<)obtain these sensitivities (determined
I)t' working with c<mtr<fl urines t<_which these drugs had been added) both I)x" ion-

excha||ge extraction and direct extra<'tion pro|'edures (proredure._ I and !!). in far't,

<'+m_'entration of m<)rphine as low as topg in 5(i ml of urine could be detected I+v

prcq_.sed io11-e_('hange extraction pro('edure and spr_|ying technique._ (same sensi-
tivity for morl+hine was ,,btained at pH +).3).

l)ata presented in Tallies I I, !I! and IV show that ion-exchange extraction

tc¢lmiqm" i,_ capable of yielding satisfactory results if an adequate w)lume of urine
(4,_ 5. ml) is available, l)irect extraction _f dru_s from a urine specimen (procedure!_

I la, IIb and II¢) is certainly superior if t he volume of urine available is less than 4°ml.

When the g_ml is the detection of morl)hine only and the wflume of urine available
is less than 4 ° ml, acid hydrolysis .n a I0 ml aliquot of urine scents to be a better

choice (procedure 1lib). A study of nmrl)hine excretion in human urine aiter 15 mg
dosage (administered I.M. to r single volunteer) showed that procedure lb (ion-ex-

<'hange extraction llro<'edure) is capable of detecting morphine until 7z-84 h if the

TA ,_I.I: IX"

('OP, II'AHIfiON O1" SEN.'41TIVITY t'+)l++TIIIIEE ALTI'RNATI +: EXTIIAI'TION I'ROCI':I)tIRES IN I)ETI':CTIN(+ MOR-

I'IIINE IN URINE _AMI'I.I'_S OIiT+_INI,:I) FRt)M A NARCOTIC.q TRE+_I"),II_.NT PROGRAM

Nambrr +:f Io.-c+t'cleangee.+Yrarti,,n+_{drt+_," Direct Dire'el
sprrim,,ns (pet+cod.r, Ih);_ c.vtrartimt c.vtrarti,,tt
+,,mp+erc:l ,!f drugs +!fdrugs

(pr,,crdm'r afire acid
I lb )" kydr,,lys is

(pr,,crdurr
I I Ib) P

+11""pkine ,l!orphitte Total morphin¢ ,llorpkinc Morphine
p.stti+,r p_siti_,c positive using positive positive
spccim+'J+s rising io_.c_changc usitzg t5 ml usi_g IO _ttl
.si_g $o 50 ml extract|,,++ ,,f ttrim' of urim'
25 ml .f _[ m'im' tcchniqm,
Itl tll¢"

ll_ 3_ 33 3! _ 33 64 5.5 64

Procedure same as (c), Table l.
h I'roccdure same as (d), Table !.
" This procedure involves acid hwlrolvsis of glucuronic acid conjugate of morphine on a

_o ml aliqn+)t oI" urine f.lh_w(,<l l)y <lirt,ct (,xtraetion of total nm_l)hine.

volume of ||fine used is 50 nu. Pr,+cedure lib (direct extraction procedme) couhl
detect morl+hine only up to 3o h due to lira!tat|on of the volume of urip.e used.

Obviously the sensitivity of direct extraction procedure ca,_ be increased and
would be greater than that of the ion-exchange technique if a comparable large
volume of urine is used. However, the fi_rmation of emulsion necessitating routine

cel;trifi|gatio||, the use of large size centrifuge tulles necessitating repeated washings

.l. ('kromat,gr.. _,o (IqTI) 83--q4
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are ._olll('llf thi" j_rllbl('nl_that llli_'ete) hi" wl_rkP(l i_11t,hl the. l)1"11rpdtile_1_'l_11rh'd

llt.r(,w(" are t'xlrilctiu_ l)arl)itllrl.tc._.11pi;_te_and ailll)hi'lalnii_('s11._i11_the ._aiIH'15 1111

alillU1_tnf m'inc In k_'t'p tli_"lls_.of _la._._ware likt.._ rillilllllIllm| Ct'lltlifll_t'IIiI_'._

if|illilipt'tt(,:_t'l_',lit i|IIillinluIll._'i' f_'_'Ithai clilli_'ill_q.'rllti.n._p_i1"in_lI.'c.lh,_'lilln

.furim'_at4_ 7zh intervalsGinsatisl.i1"t_rik"empl1_)"i.n-t,xrhm_._,_,.xira1-tilml_n_

<li_:_idVallta_i'._ ,if thi,_ pr,_ce<lllr,, a_ c,,ml_;Ir,'(l t- thi' din,1"t rxtrm,tilln l_rllcedllrl ' ;11(.

l_i_'_'nt_'d iil "l'al_h' %'.

It is Sll_'._t,'_l that ral'h hat_'h ,11" _-ati,m-ex,'|lan_e n,sin Iiimh,d ,_,\-z I_ilper

"1'.\ I:H,I:, V

('_lMI,Arl_gll._ I,_F IliN-EX_.'IIA,N(II" F.XTR%('TlON .%NI1 IIIRF,('T |,'XTRA('TIIIN I'R(II'I'.'III'RI,;_

Nhippili_ i_f._aUil_h.s l.illuidurinl.._llipl_.d,l_rc._(.r.<;l-_11 liqllillurim. 1_iI_'shillpl.d,ilm-

lib.-t,ll(.(.i|l.(|ifl1111r_.,l|lillli_ |iilr(.(..x('|lilll_¢.l)_ll)i.l"ilfl('rll'(.illllli.lll

rt.quirl.dto l'eildld_.slillali_m, wilh un_lil:lll.diiI'ilii,illo_lh'cli_n

stilti_111 im ._hilq)1'_lill 1111_'.iv_.hq)1..

_11_ril_e_iillrileh l'rim'_r_.gllircr_hl _t_ra_('lllltil._11_(_hl._t(.r;i_villld_l);it>t• l)r,h-

illlill.Vsis._lillil'lilll_'SSllil_.'(' l_mh- ll'lllS, "|'hllllSillills (If"iii11llil|i('l's('illl

|('lllt_ dO ;iris_." 1111 _t lilrb_t' ._,,';llt" [K' ,_Liirt'_,| (ill 11 It'fl'i'_'l';I(lll I[11 tlF,'-

s('rq'i'llill_]_rl)_rill11. %'PIll fllll_tl_".y_._lh)ll_iill_!lliilli-

IIIIIIII_llil£("llIllilI(';III%"(o i)l'|_ro-
('('_(N|.

l'n_)livl_()l'dilJl.rcntllrilit..NI)Il_n_ihh: _ill)_iildihlliu._ _Pv1'rillilil)l_iil)P1_id" thl. _;i111_.

_l)('civl)(.visi_flhl.._ilvvi(,th(.._rii_ilivitv111"tl)('ll.st, pillicviirel_n.s_.i)lil)_dilh.r(.tllurivi(.

pati_..nt ._|'R.f'illlCll_.can h_. l)_,_h._l_.itholit
ilii%'Iii_!(i{ _Pl1_Iti_ilv.

._l)_'cili)_'11s(d"1111'_iI1111'palit'u!is ._uh_t.lllliilll_"h)" p(,_lili__1'V_'l'ill

111_tl)(_ihh',llicc_)_ll)filnalv_i_ i1_n I_iII_1'I"_r(.l_l'_._(.111ill_ (lilh.l'1.11t

in_.11l'rl.diR.rllrir_,tt._tp_.r|_il- llrine sp_.ci111_.l__.f tll_._illll(.|lil-

ti1'ntwillIR"n11_r_'._._l_1.ciall>' filr Iil.nl._

clinical llro_raul_ where piili1,11t_
;irP reqllircd t_ ll.;ivt, ,t.-._ 11ril}_',_

_r_,iltllll.ll_.;iii(1%%Iic,1"t,;illilli(.ll(

pi_plllilli_illr_T_'i_ill_tr_'illIlli'lll

.X|il_illlIIlll%'i ,IIII¢'_iIlli'illPIO I_ ml i_ alh.g11;it_,Ii_rll._ilill__i!I•._o1111i_ lllldi|lllPdlli-il'i,i_;l'l'-

l'('(lllir1'(l t111"alial)'si._ all thre<. _r, Hips i_t" (Irll_S as lh(, ouu: i(,mh,_l I,_ il<,h:l.v_, till, hrs!
SaUll' ;lli*lll_l i_1"Ilrill_,, is II_('ll l'_ll" rl.slllls.

the' clmlpIl'tc auHI)'sis. This iiru-
c_'dllr_, isI'Xc('ll_.!llt l'llrsillliltiOlls

_|lert' lll'ill_"(;III II(I_ |it!c_ill_'ct_'_l

illvohlIIl1'_Illllrc[h;111111 I_ nil,

._]ilXillliiillvollliilt,li|" .X|iIXiIlllIIIlOfi_ll',I11¢iIl'in_'ii.Mill_.N_I li111it,iii_t1_ I_i_1111c;111l_r
llrillt,that ('_I11l_c llS(,1|,_O1111£1'11tti|'11_(! tlllll.' (';III|)(' 11_Pd.

t_,_t_,d.

I'rl,liiuiuarv Irl'iltulent iit" .Nnllt', _q_,ratllr cllu llrllc,,_,ll ili- .%lthnu_h 1111 _ t, ,,f ut.i_l_, i_ n,-
IIri111, n,ctlv with thl. dl,sil'_,d pr11_-i,- ¢'_mllU¢,lld_.,I hl.f.rl' ;I,hliil_ i1_=1

dun'. p_ip_.r I,_ urilw. IIl_' pll 7 7-z Ila_,
llllt_|III_%'IIililVill_Vt'r_t'l'|_t't:_._ |'li_"

lh- d1'|_'<'li.11.r .i,i_i|_,...Xl.rphinl,

wil_iili_li-li_,dl_vlht,iiiilllilll(,r1,%'('Ii

when i(iIl llill_Prwa_ :l_liI_'dIll,I

clmlr_l iIrilll'litpII 7.-'.

_. _'hr.mnh,A.r..I_ (lq71) ,_j ql
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EXI"I_A('TI()N TI.:(;HNI{)I'E._ FOR IH_I'(;S OJ

TAIU.I:. V (c(u_rmucd)

/:Oct,,; l)ir_'Hr.rh'csrlh,,/_l,)crdurc h))t-t'xrhtv_ger._'Irm'li_)pl_roccdu_r

._ewzsilivitv l)irect extracti,m l)r,_ce(lur('s fi)r "l'hi._ investigation slu:_v(,d that
harl)iturate._ and _llllpll('tilnlJllt,S ion-exchange extractinn tech-
;Ir(, sensitive if" the vo]mne of ni¢|lle in tht'lllel|)¢)(l ofchoic(.' for the
urhu' pr,_vi(h'd hv the l,alk, nt is detecti.n of barhilurah,s, amphet-
l('_S l)l_lllJO III1 F,_r nlorpllhle _1111Ji1(._. ;ind _)l)iates for urim,
det(,ctioll, direct p:_tr,l('|Joll Of Sl)(','JlIlt'II._ Of IllOre thall 4_)111|

tlrlll(, ()11 _1 Io iiii ;tliqu(,l after %'0|111111:'. :_CJi| _IYdI"i)|Y,_I._ ()f IITillt'_

acid hydrolysis is the method nf f(fllowed I)y direct _,xtracUon of

tJlall.|oIt11voJiIIne, a l_olitillell1_mitori,l_procedllre.
(!_i11_ loll-exchange cxtracthm
techl)i(1111, urinecollection can he
|_aced at 4,_-7z h intervals.

,_implicity _HI,I rapidity ._inlple and rapid, ilo sl_.cial ,_imph, and rapid hu! depemh':_t
_f ana|vsis supplies and _'guipment nee(h'(l upon the _upl)l y of ._A-_ cation-

except a centrifll_e nlachine. All exchange resin loaded paper. No
chemical_ and s_flVel)ts _,asil.v M)ecial equipment m,eded except
avaflal_h', a shaker. All chemicals _n(l _)l-

vents easil:" _vailable.
Heproducildlity and l{epr,)ducil)le and reliable. I_eproducil)le and reliable.

relhlbilit v.

si_(luld I)e checked fi_r s('nsitivitv for amphetamin(s, barl)itm'ates and opiates by
adding these (lru_s to control urines and then carrying through assay procedures.
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