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BARBITURATE DIFFERENTIATION BY CHEMICAL MICROSCOPY

JOHN E. DAVIS

John E. Davis is Criminalist in Charge, Criminalistics Section, Oakland (California) Police De-
partment. Mr. Davis has published several ‘papers in this Journal and is the author of Tool 3Marks,
Firearms and the Striagraph (Charles C Thomas). His present paper was presented at the November
1960 meeting of the California Association of Criminalists of which he is a charter membér.—EpIToR.

Of the crystal tests currently in use for the
identification of narcotics, it would appear from
the literature that many of them were developed
as a result of research in toxicology, where they
have been largely supplanted by spectrophoto-
metric and other advanced methods. Such tests as
have been developed, however, retain their relia-
bility and utility for the qualitative analysis of

confiscated drugs, and are included in standard-

texts within this field. Additional information is
accessible to the worker, in bulletins and manuals
dealing specifically with the narcotic problem, and
the criminalist who is generally familiar with the
subject of chemical microscopy has no difficulty in
finding suitable tests for these materials.

With respect to the “dangerous drugs,” however,
a somewhat different situation exists. Many of the
drugs currently on the market (and encountered
in the drug traffic) are not narcotics, but are
nevertheless controlled by various drug laws.
Possession of hypnotic and stimulant drugs with-
out a prescription may be a violation, and the
criminalist- is often called upon to identify an un-
known pill, capsule, or powdered material of this
type. Of these, the barbiturates are perhaps the
most common, An examination of the usual texts
in criminalistics, however, reveals little in the
way of new information or tests for such materials.
For the most part they include little more than
the standard color reactions, melting point data,
and related information adapted from earlier
works. While considerable work has been done on
the barbiturates with paper chromatography, and
the spectrophotometer, these methods are not well
suited to the rapid identification and differenti-
ation of individual barbiturates. Although spectro-
photometric, chromatographic, or melting point
and color-test methods ‘may identify the bar-
biturates, such procedures cannot compare with
the simplicity of the usual crystal tests for the
narcotics.

-

. It is true that crystal tests have been developed
for a number of the barbiturates, but a limited
review of the literature fails to indicate any
general scheme or procedure applicable to the
barbiturates as a group, and capable of differ-
entiating between them. Believing the need for
such a procedure to exist, this writer began in
February, 1960, an investigation into certain
crystal reactions which seemed best suited to the
solution.of the problem. As a result of work per-
formed, a simple procedure has been worked out
which has thus far proved most encouraging, and
which has permitted the identification and differ-
entiation of most of the barbiturates tested.
Research on this project resulted in the formulation
of a new silver reagent which is particularly well
suited to barbiturate testing, and which repre-
sents the most useful reagent of the series.

Basically, the recommended procedure consists

of the following tests. -

First apply Koppanyi’s test! If positive, utilize

remaining tests.

(1) Dissolve a small amount of the material in
29, potassium hydroxide solution (KOH),
then add syrupy phosphoric acid to pre-
cipitate the drug. ’

(2) Dissolve a small amount of the material in
concentrated sulfuric acid, then add water
to precipitate.

(3) Test with Wagenaar’s Reagent (5% aqueous
copper sulfate plus sufficient ethylenedia-
mine to give a purple liquid).

(4) Test with author’s reagent (10% aqueous
silver nitrate to which is added 15%
ethylenediamine by volume). ’

Tests (1) through (4) are performed on a micro-
scope slide, using drop-quantities of the reagents.®

' Drug on filter paper, add drop of 1% cobaltous

acetate in methanol and follow with 5% isopropylamine
in methanol. Pinkish violet for positive reaction.

2 Tests included here were selected primarily on the
basis of capacity to differentiate between the greatest
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In applying these tests, while purified (extracted
or sublimed) drugs will often give more well-
defined results, shavings from pills and tablets have
proved generally satisfactory throughout. Starch,
Jactose, and other materials (including ampheta-
mine) which may be present, seem not appreciably
to interfere with the reactions. Where pure drugs
are used, the material is best ground (o a powder
before testing; otherwise the crystal form of the
original compound may coniuse the determination.

A few comments on these tests are in order.

First; one should keep in mind that materials
other than barbiturates (hydantoins, for example)
may react to the Koppanyi test, and to the crystal
tests. Secondly, tests (1) and (2) are useful for
testing many compounds where no standard tests
are known, and reactions obtained here may be
due to materials other than barbiturates. Finally,
some organic compounds may react with or be
precipitated by the ethylenediamine of tests (3)
and (4). For these and other reasons it is essential
that known standards be tested for comparison
purposes when using these tests for the bar-
biturates.
_ It will be noted that test (1) is essentially the
same as that often used for pentobarbital, viz.,
dissolving the material in dilute ammonia and
precipitating with acetic acid. Tests (1) and (2),
however, have the advantage that they may be
allowed to stand uncovered for hours, if necessary,
without evaporating. Materials which do not give
crystals in these reactions at first (secobarbital,
e.g.) will often yield large crystals after a few
hours time. Further, while crystal forms obtained
with tests (1) and (2) are often alike, for a given
barbiturate, they are at times quite different so
that the two provide a double check as to the
nature of the drug.

Composition of the silver reagent is critical. A
5% or a 209, silver concentration generally gives
entirely different crystal forms. The 109, solution
appears to have the greatest capacity to differ-
entiate between the barbiturates, and was selected
on that basis.

number of barbiturates. Supplementary reagents may
be utilized should these fail to distinguish between
two or more materials. Experiments indicate that a
number of metallic-éthylenediamine reagents are poten-
tially useful for this work (Pt for amytal; T1 for butisol,
etc.) Thiobarbiturates have not been fully tested
with this scheme or with the supplementary reagents,
though it is noted that Mosidal gives excellent crystals
with both Zn and Ni in ethylenediamine, either of which
is better than the copper or silver reagents, for this
compound.
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Crystals formed in all of these tests are examined
at a magnification of 100 X. The use of a polarized-
light microscope® is strongly recommended for
examination of crystals formed in tests (1), (2),
and (4). Tests (1) and (2) are particularly inclined
to form oily mists or globules which may obscure
the “colorless crystals obtained, and gel-like pre-

~ cipitates of test (4) will in some instances interfere

with the examination, should ordinary illumination
be utilized exclusively.

Technique is particularly important in per-
forming these crystal tests, and experimental
testing of known materials is essential. Notation of
the best technique or procedure should be made
with respect to each of the barbiturates tested, and
it will be found helpful to make supplementary
notes as to whether crystals form rapidly or slowly,
whether they form immediately or come out of an
oily mist, etc.

Accompanying this material is a chart which
illustrates the basic crystal forms, and conditions
of precipitation, of a number of the barbiturates
tested by the author. Sketches shown in the chart
are provided only as a guide to the most “repre-
sentative” crystal form obtained in each instance.
With some of the barbiturates (especially in tests
with the silver reagent), numerous additional
crystal shapes are to be found, and the change in
form of the crystals after standing may be im-
portant,

As to techniques oi applying these tests, the
following should be mentioned:

(2) In tests (1) and (2), test that amount of
material which, when the precipitating re-
agent is added, will give a visible oily mist
or crystal precipitate, but not so much that
a dense cloudy precipitate is produced. If
too small an amount of the drug is tested,
crystals may not form, and if too much is
added, they may be precipitated as exces-
sively small or atypical forms. Use no cover
glass on preparations.

(b) In test (3), add a fair quantity of the dry
powdered material to one edge of the reagent
drop. If crystals do not form within 15
minutes, scratch the slide slightly or repeat
using a larger amount of the drug. Cover
glass may be used, though preferably left
uncovered.

(c) In test (4) add generous quantity of the dry

3 See Technical Note. Volume 51, No. 4,‘page 489,
of this Journal.



*(5)159) 1529 s9eaIpuUy ,

"1591 994}15 {Unug Y ug
A3 pue dduep 1w s|MSA ||y
‘sutspad
[ITWS OJul UMOP NrAAf ((IM
sjeIsA2d Huntival Jaaps daow
e pue L3p 1apdoap o7 e
AsInHunsip £gensn an Jng
{usIng JO UYL ) AR
a11nb 21e pawwlo) sdyupd pue s,y

50 X

o SMIBYR sRupIMA g
snud pun s ddang ajuy
Ul 03 IMLS YMTLIS Ji AQn1
-adsd ‘Aipides waop s|eisAig

*a0(0) ug ajud ‘autny
J0 stijasey swwdoppeard
10 satepd %oy 9% oy apys
Yaredy  ‘Hutwlioy mops £194

2D Z @

W % o

*219 *sagpadu ‘swspd
Lunifuniang 'spuotuntp
WY oA wuaj s Ag)
SIMP Jo Junowe snoU s

i

spuowiulp puesdienbs ‘sajopd
x01) 021 s{isA1) ydd oy apas
yoymag si9pdoap 20 Isiwt L[I0

([N, ‘330 Y,,)
TviIHEYRONAY D

‘utiof
0} §|L15A12 10} SOWYY T d10u
do Jnoy ue oLl Avpy Adre
-tpowty ddvdar pue uwyy
PUE MOU SSPYH I7A0D JO JIUL0D
W ‘avendpad oy, ‘ssey
12400 (1A 240D pue ‘Sap
PATHUDIOI N 0 AYYMIA
SPR UOIJO DD JDANS YA

=N

sdjeitaride swog
20 spuLds PIPUI-XIY SIAL
W0y 0) mols UNJO “sseid
19400 1M pumis 0) Mot
10 dpis y2ITIDS INq *Awwnid
sowoodg  CHnap  pros  asn

HWNID) JUTHjJUBLS 10
ensudPTITYd,,  Isow
A3 0 PANUL] SN[ —ION
101em Ut
QuRUEIPAIAND Y81 8
JURALOS Y PRI B
dnaD Jo BONNOS AAA--IION
*wi0g
Atwe spershas padeys-ajpunds
Jo  sopmipra  ofvp  dwog
suo} apeyd oy Lucdwore
Avue 1pgnar saPIdU Jo sNTY
-axfie poduys-djpuids wos
a0} XD VI R-Iudiicaa
0ans Ay Jo no suleys jo
Lurea e ‘suspeiedaad
UG HSTY 10400 BU I5() U0}
SUNULY M AGUUTA Swiiog)

(1) 1AL 1518 U0 BYICWRY

%%g
NPy

IS EITTRETTLILC AT LN T TTRIE
wondq Aunpy ‘NI s[NM
-3|pprd,, sv sayvpd ulyy Sup
~winj-prde: pus dd Lpho
T ‘dup Jo uonnos LA
‘pries it udd snoydaoey

1)
Juadeay 1aaf

SAPaau auy  dueg  csmvd
~2aiie ug 20 pawjost ‘Npol Jo
SOYPIAY IsITOD HuU)-

+7590U)aNN
WPIYDID, YUM SIGTY [Puo
~Hexay RN 2ty dr TPt
Sinap Jo uonnges yugy ckld

snoydsowe ‘Hnap pros qitg

wIpEE K10 S s0l),,
supop  pawsw-dainy  snjd

fanoylsond pue HOY A sy

B &

b8 |

o DAY “SULMY ST
ua})u ‘swiof d1unbs 20 ‘sayejd
xay Huop djeredas Lpyanb
yorym wodj sqofd 1o Ispw L0

(Ayg—aihuy,,)
IVLIBYVRONY 'Y

‘pTAIsUl $9113s0L paunie

02
LAY

-3AIND Js5udp ‘pajesy

31 Aysnig woddq 1o yauvsg
Auwt spusyp soipel Ausoqy
adavry Hupuniog 3dInQ) stk K110

21u3)d1991d 03 2pys Yaresds
*s338jd Jo snosd Bunpuwy
*dwes )0 s ek e pue sl
X3y Huof 5314 L mofs 151w £10

{p1ov oum
-qeeq Auayd 4py)
TYNIHATY 'V

(1)

Juaieay] s ancudin

[£4]
1IN R PRY )y

(1)
PIY doydsoyy

W SPIXCIPA)] wnissTIOg

engrey

461



*(5)1891 183( soyvIUY

*spos oilavy
A3 DSIMIIY) "NUNYRAD 0}
NIPIP SUIO) DINUIW 1 I 0
e apredoad I spvsdL
T1E A[ITUE 00 Pt s T g
‘uonuuog  [Es£E D1y
O APYS YIS 0] Adrssaddu
o Auut .:_,1_.._..._ ._.:_ A

suT ¢
soyepd jpews o soluny yna
sojed oy Jo soyedoryde
'SUOIINEOS POILIIUIINOD £IDA

LRIFTSN T SO L2 S Uil
‘lengey, ‘ieeddg seotons

‘SqaTq 10010 d[qudSAL S|BISALD
- 'SW0}
FsA goiawp Cprjos vy
I A jo uslinfos 3sn o)
DAUSIAPT JUATLL JOMIS NN

0

oSO x21p

NULY SIpEs pun SdpHulg
"SPUD MOI{OY M SPOI [OpUD
-atenbs  oMivp  oympIww
*159) U} JUIA[US UL NP DAJUSSICL

/\

O%
Y 1y

+'$9119501 st o Apiuls
sttiof aungey 0y sayejd wodp
UOIIUIIUIUG)  IIA dJqutILA

V' o

‘onjea dquuonsanh
10 swspd JIQUONI 10 spos
AU 198 Aews pue)s o) pamo]
=[¢ J1 "uo1deds ou £pudivddy

<

@F

*soyedorife ur swsd 1P
Wog "sdjmprs ul SIPAdU
puv  Spoy  "opHs IS
pue g *dA[ossIp 01 oY

DIPPIUE Ut oy YL SPos
Papua-jurs Huog Jo sy 1
ot S[UISAL) IS YIITIIY
HIP JO WU $10IURY 387y

'Sy nuUU
€1 WA S[RISAID ON “wndx
oylf-1od suuo] ‘prov s10[0dsiq

%o&.

sajedontide up puw SBus
sopepl Xxa iy o) uwg,
uis£a0 *1dd 03 aps 1a3eLdy
| 304p JO junowe snusudld s

T

+ 50119502
Atjsn1q dwog 'sdyCIpLa Ut puw
Apugs sopupq  padpo-paivu(
Jo 10 s9a18 ApInD st a__c

9[na ¢ st |ENqieqoxly
woz) dsUY umY} SIIUI0D
1diegs davy s, X “dvjnueid
swodaq Avw Koy ydnoyy
swsird  jews  oyjul  umop
.?,:._ WU op §X |osIIng
Savps 20p pengagosdy 095
*SUOLHaL Hnap Ay Jo sapppIed
punose wiop s hun
pueys o} mofT spue uohel
~edaad pRrenudIuLs uo sseyd
12400 51t 0] IqusLApE 3q Lepy

Wo
@ |

PR S TH
mnqe oBuIs M sdrelg
“sapdynue pue sujmi Jupuio)
s, X 'soyerd pue s, X §a1y) atze

i

*safpuds
Aysniq pue spoy "swioj Xy
pue puowsip ‘st "1 BiTIue
0) 3PLF Y21BIIG “HUILULIO} MOIS

*§0173501 ynujur duwteg
sdn) Asnaq oavy Kepy sdyey

-2ai8de up pue Lydurs sajpurds
pue s3ppadu ydd  Aeipsunwuy

*s9puyds jo sojutped 20§39
-01 Juog ‘swistad 10 s3[paau
X34 Juog s S|UISAId djuIpawuy

(pon
LN (S
™

"5
A0TIL) 9

(cdosnng,,)
wviravaviag (g

($).193,], DAL U0 SNITWIY

()
Uity 1dApS s1arq

(€)
Juddedy sdeeuaivy

@
EA R pRY Uy

ploy o_mw.—%c_r—
3 IPIXCIPAR] WntssLio g

ayranyLqaey

462



+(8)159) 9s9(| sMTAIPUY o

5018419 (mAwy dwos
opquasds Aswt sojupd paduis
-jaeg o) Lcur SISSOID
PIpuI-L1fsnI Aoy *$3113501
a1tid a3 Jo YImosd J0j owyy
JTIPISUOD MOV MO[S
M pood st quIPTIL 12AYG

7% g
%@%

o 59301 Supdduezaao Jo 91705
01 p1d 10 soid padduys
-{o11eq Aq pamojio} sajvipes
Ipsau puUT sung ‘uojidTas
MO8, S3A18 5% S5E[B 30A0D I5p)

‘UDJIIBI2 JUTIRIUNS ON

PACIUD
-uod aunl fr s, X Asajieay
i 'spud Jrdu mo)[oy 1iim
s91u[d X3y (jews s2A1D *opy|s
112145 'S[ISALD U0} 03 MOIS

7K

Jspud Assunt Aoy
*sapupd jrews jo dn apuwt 910
oS0y dvys, S, X jo §m
-5410 SPJOJA ApINb Isjwe ALi()

[P L O N
IVLIAVUOHAA]S ']

“IBMIWOS Um0ad davYy
Loy udym Ae1aadsd s8nap
9S04 wo1l JUIBRP Asno
-1aq0 218 Luew g ‘soyer
-niiqiTq 1910 Jo ‘[mkuty
| S UM 301 Aq
i Ju0ieds JRAlS Y M
POUIIGO SIRISALY 94} JO dwog

N 0
2 |
aom

QATDUNSIE PR pue
ofauy mos8 soduys snomva
Jo S19(qm pue sajeg “Hnap
o4l JO UOHINIOS B o PIOS Isf

>

‘POpUI-Xd1] 20 daeAbS Yue(s
‘steq puv spor 3fsuy wydd
0} 3y RIS “Hujutio} mol§

“yudsanl suo oIt Ay
ueif) e upuTpdudliin
M1 o) onp auadide suae
=01 AnWTIPIUAAYI Y g
pauleIqo vt st 5|8IsL1d Yang

(1) 1A, 201y uo spavwaYy

paugmn SjeIsALy ay Cssuwt
snotjdzowe sut10} iap pros
Hutsi J1 *uo11ITII UL 0N

()
WaNEAY SN S

a4

“panpoad uonauas
v 3ty you Lupy ‘sl padeys
sfaaeg papd  dwos ‘spox
oury  Cs[UIsAL  duputoj-mols

[£Y]
ity §aveusin gy

\;

«'(1) 159
wosf 501y} ST dwes AfjeHudssy

AN

o PN AR 11
$[upsA1d ayeipawig (1) 159)
03 JujIuns §(RISAID SIAY A(moly

[§4)
Ay R PRy Junjing

<§

*s98pa paitiuf

s sapmjq Hunvo)  Huof

10 sajepd X3 puv puowip
su sjuIsL1d jo ydd apvipowty

o S| vty syl
Junupe: jo sassew Hutieop
Apaasn  s|uIsAL)  spRIsAL)
pu st £f1o o 'yl pymipowwy

(1)
Py sy
N OPINUIDAT] WnlssTio g

(ady)
qvrauvivd,g "I

[ LIRS
IVLIUBVUOXAH %)

RIEMUG]



‘uout
“W0D Y80 AN Hugag sy
puw | swaunbs  payggag-yod,,
g dfpped v apnb
fEnosd e uaduan saaps
S ANIS PaUnte(o 24 Sulloy
avnr) Jo sapepd Jo. Jaguna y

I§ J0 spos
e INA 5
SNMGIP UADMEN] Ul
S ntaxl udi) s wioy
up satuey )y iy o popsi
MUGE LA WAL JUIRIEND
B) MHESIAPT AL Juaiy
LMIS NP M patinzog
SRS ML JO Y A sy

(NSERE a0 w on o apepd
Avmiuruy g o) adunge
b s Aoy ‘pappr
1 3D Ysosy pue Aup
u) OAOJ(E DT A5OY) 4] "IN
sipes up pue APfuls stsind
spaddugsemoqul, 100w
AP NP JH UOIINEUS 1 aswe )|

[ R XM ERYIDRTTERS FIH TR ]

|
|
!

AQAUIR A6 TR Saps 7 pun
apirand sopes 2 s Apsous
saduys  Hugks up syl
uny Aq pasmoyng w £po
NES SSUE a0 jnoia
Sap o o uulines ©o3sf

\I

o+ AYsnICE owoy
- ), SIDNSHIA,, MOIH Auws
MM SPOS PINY 0 payeing
i o) 9YM) 0 daun (s
Iy waog

4
g

o8 4

o BOHIsOL
Junaagy ug a0 Aduts sarepd
Iejniueyy [lews wio} Aew
soesTW AWwng  wouy| 20w
0 SNNUIW gp MOy sseld
22200 it Hnap pus 9sf)

VVD

1)
WARIY 29a14  SEav(]

Lvw seopd A110

S Lilsta oy
“S[HID PAITY YA $31¢| S0 Spos
auniueay apts ey

HIp O JU uonULs ¥ 183,

W4
o W@

swsid oy
*$49U309 Papunos yim sate(d
arenbs 10¥ o) AP yBIg

Q

Sl A DRy
a0 spuowmp  snpl ‘sugoy
it pue X S® 00 I wioj
speisdny oy, catmploond

A0 10 s afqudadde op

*SuLpINjUS
amp  woay Hutuo Mol
'Spud Lysnaq 10 Lew sayupd

7

anjes
UOYISINY  sNdUAIP-IRIL  ju
sope[q 193 Luw ‘159) 20) Snap
Jo uopnus osn | 'sqo|d AfQ

(1)
..:un_.dz t.h_nncou_u.—w

papud-pasdel ‘(1) o1 rejuny

aphs
Y2115 )1 udAD ‘sInuUIW (F
UM SRISAID ON ISt K|t

0
2Ty Y POV dung

oSnupl ogews o ddn
dpew sadeys ff 10 X pati
v spepskea ayg, -own dwes
e spesde jo dd pue gst

#'SIIPIAN A1 wo
sayepl [ews padsef way) jo
snepns J0 sajpasu palues

<a[punds 1oyerp spapdoap

'SANURKL 07 03 O]
's9)pes Aysniq 20 saTd 10
SPOJ PIpU-Uey Hulwivy mojs

(1) .

pray asuvpdso)

¥ OPINOIpA] WSk g

{ito

\

199 0y apHfs YT 1w L[ty !

(311890 1] sty

(LIEIDuN,, *, 18150}
TYNUL

L IRUORN, )
AVHLALM] Y

aYNANGIUYN [

g




*(5)3593 1590 sayeoipur ,

‘no
~ydnonp. ueigqo 23e sunq
J1BWS SIMNYN0 S1[NSDT 35aY
J0j 231 3¢ ysntu doapasay,

aMus-ausPIUALG Y
2561 UL SNIp NP JO UONN[oS ¢
A UMD Jo DININIW W)
MU0 wan) SpsLEy pus
ANEUAS UND 81 1S3] 2dApS

U0 SPNSELD d10fq
poanhas aq Anur saynuaie
uM 20 dAY P PHOS It
pendnand o apifs g
phenuduney b s 18
Papracd ap |y jo uepngos
BN SN JUDEL JAANY

symepdeqounpd L uaart
SO O} JEINULS JUMIUOS
IIUINGO K[IsLLY fapi(s dut
=tvas £ wonmpdaasd pun
W WIS UIARY dwt)
JO IHUD] DGTUDSEIL WIS
(S DIER SR I ATE D BRN(3E B ERT[L

\®

MppNOL LY 40 ApTugs
spepesey (SRS,
pahigseapryq 20 alqwoIs
HOAL) RIS 10 20 IS

&

)0

&SULAY [ofquand
uagf() ‘spuIsdes papud-xalf 10
Jupnduniaal £qqmis il Jo
uonvUIo] dpmipIwWY IsowW]y

‘spmsay
(1) 21 0} pHnIudPY AQrenuassyy

~ apqresod smepd jo sayang
ey M panwsuryy
£ tsienong oy, do
*SI[PAdU MY JU Y2 Yunts
AN Spgdmb spur avpnue

{ Jutwineg,)
IVLHAVIONA I ‘()

Ul up DaossK] Csqruolp
s Haap pros 4
o 8

47 L4

/,

sy Jo s
santie awog cswspd oMy

ML, 20 SAND ATIU W)
Ao dd avpnunst  wosg

/

saqupd ang
MU Jo 53RO DfGssot
AN ], *SaN0YY 10} W] S|MYLLD
nnLIss o 11123 0}
supt snoyisown 20 sdoap )10

(1)
ey ALY Stau()

i

9 ¥

aastiie poduys-jasreq
10 sApUNG WI0) 01 pauld
-Up SpOd 95IL0) HUjRI-NIING

%,

DQRIILA "US(E S33N
g Sysnag rsugm ug sajepd
Ml Jo §[MsA1d  omipawug

(¢)
Juddeay s dveudin gy

(-

Ny

SUULIOY MOJS S| S10
(1) 93 0 dupus £funuassy

e e

S IPS PIWIL-DAIN Y
20 NEHENS (1) o) dupulg

{n
2ITY Y PPV UGN

Jspud £pads zo0/pun

sojepd padeys-suap Huguop
Siaops s1jdop Jo 81w dsua(g

[RCIGUEIN]
AVLHIMVHOLN I N

apadu Sudsm
10 shepws apaudas Smops
PN Wosp Jspu S(lo Lavdgy

(MR TN TP
TVIIAXA)] TR

1
My .._m_cv__._wc.__—
B OPIXOIPAT] WNSTIO]

ERJTRITIHT




*2q 03 Jou
sauadidu peane,], opya ‘sqold
Ao Aq paparard (102G nq
DAL LIS YIS [BIUdPE
(e uassy S|e15A2)  [TU0ddg

' 10 ‘suolipuod
‘uenitnuaduey  uo  Huwpusd
=ap anoy ue o) dn pagep
o 20 Auprwwy wioj Lepy
*muujwopanl  swioy  ayepd
‘posn sl SSE 12400 UDILY
*$189) Hununwdl Lo paystny
Sulisp A Uy Smp yinoy
L0 T E XN TE TR TN
S[WsL dupurs MR sdjus
ML 20410 ) 10 oM

RJE R (5]
SN, 10 (RUOTG QUL
Aewrsmluys  Ay1o11nq,, owog
NSOV AT S0}
1P HOU Ut Y1y £RATIe|L
‘(3udsjos up Inap Hupn g
UAOP HuLIe 03 IPIS YN1S)
afiey anb  mord  judde
=01 20apIS Iy Yim ..._ﬁma._u

(1) 1593, 12418 U0 SYITWAY

Lo

oz

«'|BU030g 03 avg
-tuis sa1E(d pue | spagm-p
-prd,, st A[3atnd wio} s|vysha)

w0}
01 mofg ‘sdotp 410 jo no
$I[PR3U duy jo syyuiper Adsiyy

UL} 0) MOJS K107
*PUNSIPYY 0) [BWS S|LIskIr)
(1) 1591 0} Jvpiws sinsey

=>4
<>

4

14 '59%0¢,, pue sayud
padegs-puowmp  ayeaindos
AMO[S Y1 wodg Istwr A1)

(NN
VLWV A

? i
2

+70W up 91T A0ag) ‘os(u
satepd aitany csadeys |, 1oaya
-apped,, 20 Kpaanng,,
I PPRIA oA sqopd a__o

MVQ 0_,
VA

o'SUIAT, ‘§12U103 [RUUHULp 0M)
uo palou sfeajw Isoutw
fsojeel ysurenbs 10 squioys
9daey-0)-j ews ouypIwf

«A201{123) 20 ‘Supread
-Ue Kujy L1 "saidpd punose
suop pmsa | Lygop dovy,,
Japd L(jenpead yamym sqotd Lpo

e O
@

(*saang qacqouayd
vyl Ja[[ews) S(Tsk g
Atoweads,, 3 03 A nuyuy
ayeishey Avie qapn sdoap
10 $33pdoap |10 s IsIW A1)

{'sanoy 221ty 20
oM} 10Je §por 21T ‘satn
~upur ¢f 1318 o qssodd sagpacu
(nuiuny oWy wio) M
5410 JundyLuBls 0N e SO

*spod Bugouviq dwog
SULIOY NI Ayy-puowmp
Fonp  Aupuaog-mo)S "8y
JUIAJOS UL HnIp da[0ssIp Isag

s

*spos Huog jo
supes pue savys payuged-p
‘saaenbs saA8 uoos Istw L0

Vi

%%

*do} o Jroy sassuw
A131ea )y 19, sayup-aous,,
PHUIT-} LIU] MOID) SDIVRLS
W3RN8 Jo  soamnbs  uppy

Supuroj-yanb oA 1w A0

(1
WIBLIY JOMIG star(g

(t)
Jueday s, dveuadey

@
ey R PPV u____z.;

1
ploy .:mov.:_rc_a
) ov_ne‘_v»: unysseiog

:._..'r. :.::
M (SOt (Sy)
| IVLAUANYS g

apuanyivy

466



*(5)359) 1599 $UIPUY o

‘uoy fIm A9yy 3:0§0q
Paymelds ag o3 dpls anb
<21 10 WI0} 03 MO[S A19A 9q
AT “ydnoyy ‘sanaunsip oq
jou Lewr spoy *juadvas sipy
YA $238INIQINq 4310 0f
$1593 U POIOU WOP}Is 5f Hluw
(PYNTILITA,, Y3 INg ‘suto}
SNONEA §IA18 JUINRDL JIAYLS

AN

&0

“Juugue] dwod
-3¢ pue 331v] K194 Mm043 Lepy
'sadmis 394030 (-1em,, Sup
=A13 2030 uey) 19§se) smoad

apis suQ ‘spud 130q ynou

aauy s1eg *svd pus spoy

2
3

*3snpoxd
uo{3aeal v 9q jou Aepy 's39pd
Suoje  saeid Jiquoyr o0
saje]d senopul] Sujwio)-mol§

+'S9119501 papr(q Awit,]
‘sHnsaz (1) w9 0y epuns

¥ %

oY
«3aM0p ] 'sadpa yInor itm
saprpq Awijy Jo sayas01 |y
-1INEdY s2AE3 L) unh st £{10)

(,,1UEMICE)
TVIMAVUNTA °N)

*stit10} pox 10 swstad |jvws 03
TP A TNIUIAD Avpy
*o5eq 0] astq *spiwsiAd i
YO1Y3 21T SpuowIT] ‘S Iv
Aqpples aunb spuowerp ySnos
10 2ejnuesd 03 Yjoows woly
afuryd Aoy se ‘speIskd jo
UOIITULIO] YDITM 0] £2USSIIAML .«
s 91 Jud8uax J2AlS ) UM

o4

@mm@

*§30PJaNs pIjeLays 10

o'3un23519y
~ut udjo ‘swsud pue spol
awog  ‘yinos q pue
3981%] 023 5y 1P PRI 19

14939 10§ Inq ‘qieqoudyg

YI00WS “PIPpPE SB IujuExd
pue Juaieaz uo Snip parepmog

wog ‘swsud paje
~1418 WPIY3 o spor Huog ydd
03 9pJIs 238135 ‘Buluiio] MO

Wi o !

Jinap jo
junowe snOIdUL AQvy s
*(1) 359) U se dwres A vHUdssy

*sa3vio139v 981wy uy
‘uorysug-ojutys  paddepaase
udyo 'sapl auniuedA 10
‘x2y daenbs ‘puowrelp sw sjel
-5412 Ju uolEWI0] dyTIPIW]

(uluuvddp,,)
Tvigavy 1,

59593
Jo qunu v up (7) pue (1)
§1593 ut suofvuo} padeys
Sy 95NEd 0} SWIS ‘dyrang
-1qavq 19yjoue Ya judsad
uaya  Imifwy  ddoyue
uaniiqacq 1Yyous dquiss
=31 prdsuy Lovw lo ‘sdyeiny
~1qauq quouoduiod Iquasas
1M Jusdiuas 22ayts 9Y) Yyum
D3ulg1qo §juIsAId Ayy Jo Jwog

*sadAy qaeqoudy
o} Suipudjq A[{eiaudd yng
‘BAwy IO [BU0IIS IquIIs
-3 Kvur Jwog 'Y ‘swspd
'spox ‘soyeid ulp 0y Yy
s|e3sd1) ‘Snip jo junoww
$Nos3udd 931} “Hujwioj Mmolg

AN

*SIPEB]q IWOS *{¥U0IIG |
Awy 10N [UIduy Yim se
SIPIIU I|Yuls ARavy "sIPaIU
Yy jo sayeipes aa18 sqo|8 410

*89d4) Aysniq dwiog *awos jo
SUIMY, °SI31403 papunot Bug
-Avy 59{3ue)d31 1o §ISIp pue
$939[d 2a18 £1mofs s9jdosp A10

«'Suon
~BUWI0) POpUI-12Y)udy PIdeds
“Sy 0 sEpEL  pPapUd

~Aysniq sdaad uoos spu A0

(111912q029G puv |}
-1qaeqowy Jo NI Y)
VNI, °S

(1) 1593, 128115 uo vy

()
tadeay 315 Sjaeq

JudBeay M.m_wunouua

[£4)

YN B PRV Sunjing

By u_mw.Emcg&
B IPIxoap&y) wnissLiog

ajranjgany

467



468

powdered material directly to the reagent
drop. If crystals do not form at once, cover
glass may be put on the drop.! With some
barbiturates (phenobarbital, especially), it is
better to first dissolve a small amount of
the barbiturate in 15% ethylenediamine-
water solution and run this into a drop of
the silver reagent. In other instances (seco-
barbital, butabarbital) it may be well to
make a thick paste of the pill-scrapings in
ethylenediamine-water and run the drop
of silver reagent into that. If a gum or
jelly-like precipitate forms, it may be
scratched slightly to precipitate the crystals.

Initial tests with the silver reagent will likely
prove discouraging, as in some instances a matter
of 30 minutes to an hour may be required before
crystals are found. With practice and development
of proper techniques, however, crystals are gener-
ally obtainable within three minutes or less. When
test conditions are proper, these crystals grow
very large.

Most laboratories performing tests of this type
will have on hand a collection of barbiturates in
pill and capsule form for initial comparison against
any confiscated evidence specimens. Such com-
parison should, of course, precede any chemical
testing, and will often indicate immediately which
barbiturate (if any) is most likely present. Where
the specimen is believed to have two or more
barbiturates present, one should not expect the

4 If cover glass is used, maintain a thick test drop by

propping up one side of the cover glass with a fragment
of another one.

JONN E. DAVIS

[Vol. 52

crystal reactions obtained to match any of the
component barbiturates. Combinations of these
drugs will usually give crystal forms entirely
different from the pure forms of any one of them.
Combinations are best treated as if they were a
single “new” barbiturate, and compared ac-
cordingly.
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