
Designer drugs 
Manufactured by expert chemists, a new wave of potent heroin 
analogues-far more deadly than heroin itself-is sweeping the 
USA. And the fear is that they might spread to other countries 

A new variety of 
street drugs is emerg
ing that presents a 
novel challenge to 
scientists and legis
lators. So-called de
signer drugs are 

made by performing small alterations in 
the molecular structure of a controlled 
substance. The result can be a drug that 
is thousands of times more potent than 
the original, yet can be technically legal 
to make and use . This is because most 
countries outlaw drugs of abuse by list
ing specific controlled substances in 
their legislati<?n, and the new substance 
"is not on the list. " 

Designer drugs have been made be
fore, notably XTC, a hallucinogenic, 
and various analogues of amphetamines. 
Today there is a new wave of potent 
heroin analogues, mostly being manu
factured by qualified chemists rather 
than amateurs in the United States, 
which are far more deadly. And the 
fear is that they may spread to other 
countries. 

Projected legislation in the US is 
aimed at eliminating the manufacture 
and distribution of substances which are 
chemically related to a controlled drug. 
In this way the US hopes to outlaw 
designer drugs that may not yet have 
been made , an approach which is being 
closely observed by other countries that 
are worried by the potential threat the 
new heroin analogues pose. 

A measure of the skill of the manu
facturers is that, when emergency legis
lation was introduced in the US that 
could outlaw a designer drug in six 
weeks , even within that time the under
ground chemists came up with new-and 
legal-variations. 
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Designer drugs may only have a few 
extra atoms , but they and, as important , 
their impurities , may offer enormously 
different potency and duration of action 
from the original. Fentanyl, for example 
is a powerful but short-acting narcotic 
which is a widely used anaesthetic. The 
derivative 3 methyl fentanyl is different 

Dr Gary Henderson, pharmacologist at the 
University of California, was the first to coin 
the term "designer drugs . " 
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to the tune of a handful of atoms. It 
produces a "high" similar to heroin, yet 
is 1,000 times more potent. A couple of 
milligrammes are lethal. 

When and if fentanyl analogues be
come a problem in a country's popula
tion of heroin addicts, forensic scientists 
would find it extremely difficult to iden-

tify the drug if presented with an over
dose victim or an addict. Tests must be 
designed capable of detecting around 
one thousandth of a millionth of a 
gramme of the material in body fluids. 
The best US assay, based on anti
bodies, can only detect certain fentanyl 
derivatives. 

Detecting fentanyls is one thing; but 
identifying the precise derivative re
quires an expensive piece of equipment 
called a mass spectrometer, which iden
tifies molecules by, in effect, weighing 
them. Even so, fentanyl derivatives tend 
to fall apart in the spectrometer and it 
takes a computer to work out the struc
ture of the orginal compound. 

Fentanyl derivatives are associated 
with over 100 overdose deaths in the 
US, and many other fentanyl-related 
deaths probably go undetected . How
ever, at the moment an inexpensive 
assay seems to be a distant prospect. 

The rewards reaped by the under
ground chemists can be staggering. 
Frank Sapienza, a US Drug Enforce
ment Administration expert, estimates 
that for an outlay of around $2,000 on 
equipment and chemicals, it is possible 
to produce a billion dollars ' worth of 
3 methyl fentanyl. The chemist does not 
have to bother with poppy fields or 
running the gauntlet at the customs 
house. Just one gramme of 3 methyl 
fentanyl is enough to produce one mil
lion doses, so a single session in his 
laboratory will set him up for life. 
Heroin users in California pay up to 
40 dollars for each dose of fentanyl 
derivative. 

Underground chemists use the same 
approach as many drug companies to 
discover new pharmaceuticals , by syn
thesising a number of molecules similar 
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to a substance that is known to have 
pharmacological activity. But drug com
panies aim to make a product with 
enhanced activity and few side-effects , 
or that is not in breach of another 
company's patents. By contrast, the 
underground chemists are trying to 
make a legal version of an illegal sub
stance, with little concern for drug trials, 
quality control , or side-effects. 

With the " first generation " of de
signer drugs, notably the amphetamine 
analogues, there were no tragedies. 
Since then , several designer drug disas
ters have occurred in California , includ
ing the fentanyl overdose deaths already 
mentioned. Another disaster, associated 
with a different class of designer drug , 
could ironically benefit sufferers of 
Parkinson's disease. 

The drug was MPPP , a narcotic about 
three times as potent as morphine and 
some 25 times as potent as meperidine 
(from which it is derived). However , a 
simple error during its synthesis caused 
a different substance to emerge, known 
as MPTP. A mixture of MPPP and 
MPTP-marketed as "synthetic heroin" 
-led to the first disaster in 1982. Several 
people who used it began to " freeze"
they could neither move nor talk. 

Researchers , notably Dr William 
Langston at the Santa Clara Medical 
Center, California, found the symptoms 
were strikingly similar to those of Par
kinson's disease, caused by the death of 
neurones in an area of the brain called 
the substantia nigra. His latest work now 
suggests MPTP may mimic the disease 
more closely than was suspected. The 
disaster has provided the first animal 
model of Parkinson's disease and has 
given a fillip to research into the condi
tion. lri squirrel monkeys it was found 
that MPTP produced similar brain dam
age to that found in man. Such animal 
models may help researchers under
stand the way that MPTP causes 
damage, providing new insights into 
Parkinsonism. 

MPTP itself may be harmless, but it 
appears that it is converted into a toxic 
derivative, MPP +, by enzymes in the 
brain. MPP + is toxic to substantia nigra 
neurones , the same set that degenerate 
in Parkinsonism. The conversion of 
MPTP to MPP + can be blocked by 
certain substances, and these offer a new 
therapeutic avenue to be explored. 

Some 400 people who used the syn
thetic heroin will test such theories. 
They have, in effect, enlisted in a grim 
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The new substances are sweeping the United 
States; other countries are worried by the 
potential threat they represent. 
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epidemiological study since they may 
develop Parkinsonism at an unusually 
early age. Dr Donald Calne, a neurol
ogist at the University of British Colum
bia, recently enlisted the technique of 
positron emission tomography (Pet), to 
study six of these people , who had no 
outward signs of Parkinsonism. 

Pet showed they had indeed suffered 
neurological damage. The technique, 
which builds up a cross sectional picture 

of the concentrations of radioactively 
labelled compounds (which emit posi
trons) in the brain , found a decrease in 
the levels of dopamine, a neurotransmit
ter, in one area of the brain. The de
crease was similar to that found in cases 
of Parkinsonism. A breakthrough in this 
field would go a short way towards 
offsetting the harm that designer drugs 
have already caused and will cause in 
the future. 

The health authorities in a number 
of countries and WHO itself are watch
ing the situation and will take appropri
ate action to curb this serious public 
health threat. • 
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