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o _ABSTRACT

Street herom pawder from setzed samples had been seut to Forenszc Toxzcology Labmatm v Frﬁv ‘one

- y samples were collected tlzrough year 2005 from Calro Czty .S‘amples had dg’j‘erenf colours wlu.re browr

and grey Samples were analyzed usmg ‘thin layer cl:romatogmphv ( TLC ) Twerzty four samples wére pos-

itive for opzates and 27 samples were negattve for any opzozds I’ hese results were confirmed bv HPLC

_ and GC/MS. Heroin conentrations in heroin positive samples rangpd from 0.27 %10 34.56 . Adulters:

. ants included paracetamol caﬂ"eme tmmadol tlzeophyllme metlwmyi eplwd: ijie! cczrbama*epm ana’

'dzagnosw and hence treatment. Physicians should put inmind the ided of mixed fo; rrcrty duri ing: n earmenr

of acute overdose of herom This should encourage physzcums workmg in' Emergency Uliits to analy‘.e Sfor

Call avallable dmgs and cr’temzcals 10" avoid miss- diagnosis bécaise heroin ada’mves will lead 1o change

in the classical clinical pzcture of heroin abuse over dose or withdraval.:

© “INTRODUCTION

' Heroin (diacetyl morphine) is a semi-

- synthetic narcotic derived from morphine

that was first synthe51zed in 1874. It was -

: or1g1nally marketed “as” a’safer, non-

addictive substituté to rnorphme Sooi af-

ter mtroduchon, it became clear that hero-

' '-_m was' as addictive as” morphme In the
- United States; herom was the most- fre-
~ quently abused narcotic, followed by co- -

I_ : deme and methadone (Darke et al 1999)

I 1ts pure form, herom isd thte pow- *
-der with a bitter taste. Street heroin sam-.
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 ples are frequently mixed with other sub-
~stances s0 dealers may maximize  their
‘profits. .Because of these impurities and

additives, street heroin may appear in a

o varlety ‘of hues and colours,’ ranging from
o Whlte to dark blown (Ellenhorn 1997)

A herom sample, apparen’cly only 65 %

.pure, may in fact has no adulterants / dilu-
_ents present. Dependmg on- country of ori-

gin, and thus on méthod of manufacture,

: the productlon of. the heroin itself produc-

es a more or less pure ‘product. T some

cases,” vamous other oplate alkaloids, such
~‘as rioscapine, ‘papaverine” and’ acetylco-
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deine (which is’a by- product of ‘heroin '
manufacture), may account for the bulk of.

the other 35 %. In this sense those sub- -
stances might be more properly referred _

to as impurities (Gough 1991)

The term adulterant is used to refer to’ ':' :
substances added to illicit drugs in the -
process of selling and distribution. Adul-"~
terants proper are in fact other psychoac--
tive drugs (hke caffeme or paracetamol),’_?_

which are much cheaper than the mam”____-- '
' substance, have a smular or comphmen-' '. _'
tary effect When rruxed Wlth it and there- "

AV ]

" This stidy aimedat analysis of seized
heroin samples to verify their heroin con-
centrations, presence of adulterants and

- the nature of these_adulterants.

MATERIAL AND METHODS
Samples S

.- Suspected heroin samples seized by
" police were sent to Forensic Chemist
'___Laboratory in Cairo, for analysis. Sam-
_'__ples were of dtfferent colours _white,
~grey -.and brown F1fty~ one sampies
. were collected through year 2005 from |
:Catro C1ty '

~ fore help. to. lrude the fact that the sub- L

stance has been. d_x.lute_c_i Substances, wh.lc__hf- G
 are not psychoactive, such as glucose.and.. ...
lactose; are more formally known as dilu-
ents. These are added to a drug to increase .-
the amount of drug available to be sold.. .
Most adulteration/ dilution is carried out '_ _‘
by .the street. dealers themselves (Coom~. '

- ber, 1997a)

Va:.laho..n.s in clinical presentation com-

monly . occur.

benzodmzepmes, amphetarmnes, cocaine -
and other opiates. Furthermore, street her{ o

oin is commonly . contarmnated or diluted

with. substances having . cl1n1cal effects of "

their own. These include cocain, ampheta~

mines, quinine; . quinidine, chloroquine,
phenobarbital, lidocaine, benzocame, tet- -
racaine, caffeme, methaqualone, fentanyl__ B

and other opiates (Ellenhorn, 1997)

Mansaul‘z_z I quensicMed.: Clil‘l. Toxicol. =~

Patients' often co-ingest' T

Methods

I_l__aye_t_. c_hr_oma_tocrra_p_hy. (T_LC) :Th_en_ results

were confirmed by high performance lig-

~.uid. chromatography - (HPLC). HPLC also
‘was performed to detect chemicals not de-

tected by TLC. Lastly all samples were an-
alyzed by gas chromatography/ mass

-spectrometry (GC/ MS).._th.q;,tanti_fica_tt011'

of diff_e_rent__che_m_i'_c_al_s found. .

l-Extractlon, Four methods were. used _
: b Opmtes and alkalme drugs (Mead- :
way et al, 1998): Briefly, 1 ml of hydro~
chloric acid. was added .to.1'mg of each
sample After. heat hydroly51s, sodium bi-

- carbonate was added. Then 1 ml Narcs '

buffer. and 5 ml of. chloroform: 1sopropa-_
nol (8:1) were added. After filtration and

_evaporatton, extract,, was. recor_t_s___ti_tu_ted
' w1th 100 ul chloroform
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b- Acidic drugs (Ghanem and Gad El -
Hak, 1997): 1 ml of 1 N hydrochloric acid

and 5ml of chloroform were added to.1

mg of each sample. After centrifuga-
tion, filtration and evaporation, -extract
was reconstituted - with 100 ul. chioro-
form. .

.- Benzodiazepines (George and Braith-
waite, 1995) 1 ml of hydrochloric acid
was added 10 1 mg of each sample. After
heat hydrolysis, 10 ml: petroleum spirit
was added. After. centmfuganon, solvent
layer was aspirated, evaporated. and re-
constituted with 100 pl chloroform.

- d- Pesticides (Fysh. and ‘Whitehouse,
1986): Samples were extracted wsing -die-
thylether. The ether fraction was- separat-

ed, evaporated and the residue was dis-
- solved in a small portion of ethanol. -

2- Detection by TLC:
-a- Opiates and alkaline drugs (Mead-

way et al.,, 1998): Samples extract (20 jul)
were spotted along side of opiate standard:
onto an activated plate, then it was dried:

and placed in TLC. tank- containing ethyl

acetate: methanol: concentrated ammonia.
(85: 10: 5). It was allowed to run and then -
removed when the front had reached the -
predetermined end (10 cm from the start--
ing point), d#‘ied and finally visualized by -
spraying with acidified iodoplatinate rea-
gent. Brown spots indicated the presence -

of an opiate. .
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b- Paracetamol (Ghanewt and Gad El -

Hak; 1997): As in opiates but dried plates

were sprayed with 5 % ferric chloride rea-
gent. Blue spotes indicated the presence of
paracetamol.

- ¢c~Benzodiazepines (George and Braith-
waite, 1995): As.in opiates but the eluent
was toluene: glacial acetic acid (97: 3) and
plates were sprayed with 18 N sulphuric
acid followed by freshly prepared 1 % so-
dium  nitrite.- After dryness, plates were
sprayed - with - ammonium sulphamate
then 1 % naphthyl - ethylene diamine in
80 % acetone. :

<d- Pesticides (Clarke; 1986): As in opi-

ates but the” eluent ‘was hexan: acetone:
chloroform -(70: 25:5) then dried plates
were sprayed-with 2 % furfuraldehyde in
acetone followed by spraying with diluted
sulphuric acid.

3-Detection'by high performance lig-
uid chromatography: - : :
““Extract was reconstituted with 100 ul
methano] and examined according to Love
and Pannell (1980), under the following
conditions: Mobile phase: methylene chlo-
ride: methanol. (1:-1), -flow. rate: -0.5 ml /
min, UV. 254 nm detector, and column:
sorbet, C 8. Conditions were reset for pes-
ticides - (methomyl) -analysis ‘as: mobile
Phase: 40- % acetonitrite in water, flow

rate:’] ml/ min, pressure: 144 psi and col-

umn: C 18, ODS,:30 - 35 .
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4- Detection by GC/MS:. -

It was performed to :determine the
different concenterations - of heroin and
other adulterants/diluents. Conditions for
opiates were set according to Besacier et
al., (1997): instrument: Agilent 6890, col-
umn: DB-1, 30 m X 0.25 mm i.d.; 0.25 pm,
carrier: Helium at 1 ml/ min, oven: 200-°C
for 1.0 min, 280°C at 4°C /- min and held
at 280°C for 12 min, injector: split mode,
250°C and detector: flame ionizations (HP
5890 series: II).-For impurities, conditions
were reset according to Allen et al., (1984).

RESULTS

Analysis of seized samples by TLC re-

vealed that 24 samples (47.06 %) were con-
taining opiates while 27 samples (52.94 %)
were negative for any opioids. These re-
sults were confirmed by HPLC and GC/:

MS.

1- Heroin positive samples showed:-
a- Heroin (diacetylmorphine) : concen-
trations ranged- from: 0.27 mg % to 34.56

mg % with an average concentration of-

9.59 mg %.

b- Alkaloid impurities: 6~ mono acetyl:
morphine in 87.5 % of - samples with

average concentration 7.89 mg %, acetyl
codeine in 50 % of samples with average

concentration - 2.88 mg %, - morphine in-
25 % of samples with average concentra-
tion 3.62 mg %, papaverine in 25 % of

Mansoura J. Forensic Med: Clin. Toxicol.

samples with-average concentration 0.58
mg: % and meconin in 12.5 % of samples
with average concentration 1.3 mg %. =

¢~ Predominant adulterants: paraceta-

mol in all samples with average concentra-
tion 37.58 mg %, caffeine in 62.5 % of sam-
ples with average concentration 32.76 mg
% and ephedrine’ iri‘37.5° %" of samples
with average concentration 10.36 mg %.

" d= Other: adulterants : - chlorphenira-
mine in 12.5'% of samples with average
concentration 7.89 mg %, phenobarbitone
in 25 % of samples ' with" average con-
centration 2.64 mg%, methylene-dioxy-
meth-amphetamine  (MDMA): in 25 % of
samples - with ' average ‘concentration 3.4
mg" %, carbamazepine in 12.5 % of sam-
ples with average concentration 8.92 mg %
and theophylline in“12.5 % of samples:
with average concentration 34.78 mg %.

2-'Heroin negative samples showed:
paracetamol in 44.4 % of samples with av-:
erage concentration 67.9 mg %, caffeine in
44.4 % of samples with average concentra-
tion 16.26 mg % and ephedrine in 22.2 %
of samples with average concentration 4.4
mg %, chlorpheniramine in 22.2 % of sam-
ples with average concentration 3.67 mg
%, methomyl in"11.1 % of samples with
average concentration 42.5 mg %, trama-
dol in one’ sérnple with concentration 36
mg % and amitriptlylline in '11:1'mg % of.
samples with average concentration 34 % .
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- DISCUSSION

The World Drug Report (2005), statea'

that - global illicit . opium -cultivation - in-
creased by 16 % in 2004. Heroin is the
most frequently abused narcotic (Darke et
al., 1999). . ' T

The results of the present study
showed that the purity of seized heroin
samples is relatively low compared to
reports from other countries. In UK,
during years 1991, 1992 and 1993 the aver-
age difference between customs seizers
and street seizers was only between 8- 14
% with the average purity of street hero-
in being 45 %, 46 % and 39.25 % respec-
tively (Coomber, 1997b). Turkish heroin
seized in UK almost had no adulteration.
In UK, illicit heroin from Africa showed
adulteration in 84 % of seized samples
© (from 1990- 1993), while illicit heroin from
Europe showed 100 % adulteration (Co-
omber, 1997a).

In the present study, seized heroin sam-
ples were mainly adulterated by paraceta-
mol, caffeine, ephedrine and phenobarbi-
tone. Other adulterants were theophylline,
chlorpheniramine, amphetamine and car-
bamazepin. Coomber (1997a), found that
in 44 % (of 228 samples), no adulterants

were found. The predominating adulter- -

ants of heroin were paracetamol and caf-
feine. Average concentrations were 41 %
for paracetamol and 33 % for caffeine.

Musisoura J. Forensic Med. Clin, Toxicol.

‘Small quantity of griseofulvin 'was found

in one sample. Also, aflatoxin and phency-

clidine intoxication: were reported. Street
‘samples-produced strychnine and arsenic

poisoning (Ellenhorn; 1997). Low concen-
trations. of -other drugs-as benzocaine, di-
azepam, procaine :-and --phenobarbitone

were found (Kaa, 1994).-

In USA, during January- April 2005, 26
cases of atypical reactions after heroin use
were reported in five states. Analysis of
drug specimens or testing of urine was
performed in certain cases; in eight pa-
tients, the veterinary pharmaceutical clen-
buterol (B2 adrenergic receptor agonist)
was detected (Hoffman et al., 2005).

Impure street drugs can be dangerous
and these dangers are sometimes exagger-
ated. Drugs additives carry the risk of
drug interactions. Such interactions can ei-
ther increase or decrease a drug’ s expect-
ed effects. Both caffeine and paracetamol
for example, increase the amount of hero-
in retained in the volatisation (the heating,
melting and then vaporization of the drug
for inhalation or chasing) process. Con-
comitant use of anti-epileptic drugs as car-
bamazepin and barbiturates can speed up
the metabolism of opioids in the liver. Tri-
cyclic antidepressants as amitrptyline sig-
nificantly increase the plasma availability
of morphine. Antihistamines can cause
breathing difficulties, confusion and mus-
cle twitches (Coomber, 1997 b).
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Surprisingly, . the  present: study
showed. that 27 out of 51 samples were
negative  for-.any - opioids. . Some sam-
ples contained - the main - adulterants
for heroin (paracetamol,. caffeine -and
ephedrine). - Lower - concentrations « of
chlorpheniramine and tramadol were en-
countered in some samples. However,
methomyl (a carbamate insecticide) was

Mansoura J. Forensic Med. Clin. Toxicol,

6

detected in 11.1:%. of samples. This dan-
gerous adulteration can produce toxic ef-
fects that may mimic acute toxicity of opi-
ates or its withdrawal that may be missed
in diagnosis and/ or - treatment. This
should encourage-physicians working in
Emergency Hospitals to analyze for all
available drugs and chemicals to avoid
miss-diagnosis. . : '
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Diagram (1): Results of analysis of heroin positive samples.
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- Diagram (2): Results of analysis of heroin negative samples..
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Fig. (1): Thin layer chromatogram showing spots of heroin and some opioid impurities detected

in some street heroin samples.
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Fig. (2): HPLC of seized heroin sample showing the presence of multiple adulterants.
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Fig. (3): HPLC of a seized heroin sample showing the presence of rﬁultiple adulterants.
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