
8 Dräger review 99 | February 2010 9Dräger Review 99 | February 2010

The Workplace     Focus

 New Drugs — New Strategies
For some people, drugs are part of daily life. But many drugs pose a health hazard to large numbers  
of people. Today, drugs prescribed for medical uses are increasingly being abused  
all over the world as “drugs” in the traditional meaning of the word. It isn’t easy to detect them — but  
we’re working on solutions to this problem.

A banknote’s “career” in the 
underworld of illegal drugs can be easi-
ly detected if you only examine it close-
ly enough. “Almost all of the banknotes 
that have been in circulation for a while 
have traces of cocaine sticking to them,” 
says Hans-Jürgen Maurer, who works at 
the State Institute for Preventive Action in 
the German state of Saarland. For that, a 
clean banknote only needs to briefly lie in 
a supermarket cash register next to anoth-
er one that has been used to snort pow-
dered cocaine. The amount of cocaine 
that sticks to the second banknote is not 
enough to cause a high, but it’s enough 
to be detected by the ultramodern meth-
ods used by narcotics agents. 

This example shows how thoroughly 
our everyday lives have been penetrated by 
drugs — not to mention alcohol, cigarettes, 
and the substances doctors call “everyday 
drugs,” namely coffee and tea. The use 
of consciousness-altering substances has 
been an inextricable part of human histo-
ry for thousands of years. The oldest writ-
ten documents testifying to that are 8,000 
years old, and the Bible tells us that Noah 
was the inventor of winemaking. 

Every society has a favorite drug

According to the World Drug Report 2009 
of the United Nations Office on Drugs and 
Crime (UNODC), alcohol is consumed at 
about the same rate in every country of 
the world, whereas cocaine-like substan
ces dominate in North and South America. 
Cannabis products are consumed primar-
ily in Africa and the South Pacific region. 
And opiates are intoxicating the rest of the 
world, except for countries like Japan and 

Sweden, where amphetamines are the 
drug of choice. According to the UNODC, 
between 172 and 250 million people con-
sumed drugs last year, and this consump-
tion became a problem for 18 to 38 mil-
lion of them. These figures don’t even 
include alcohol, which is solely responsi-
ble for 85 percent of all drug problems.

Drugs have consequences

Even though people all over the world 
have different views about where to draw 
the line between legal and illegal drugs, 
all cultures are aware of the destructive 
consequences of drug consumption, not 
only for the consumers but also for the 
people around them. Alcohol and other 
drugs are a risk factor on the road and in 
the workplace. According to statistics col-
lected by the German Centre for Addiction 
Issues, about three quarters of employees 
in Germany engage in the “low-risk con-
sumption” of alcohol. Between two and 
three percent of employees are addicted 
to alcohol, and ten percent consume it to a 
degree that puts them at risk of addiction. 
The resulting costs due to loss of produc-
tivity in the workplace (through absentee-
ism and mistakes) amount to billions of 
euros in Germany alone. Even more prob-
lematic is the increased risk of accidents.  
Every company bears responsibility for 
the health of its employees. This means it 
must protect its employees from the con-
sequences of substance abuse. In most 
countries, works agreements determine 
whether, when, and how employers are 
permitted to conduct spot checks. In 
some sectors it’s already customary for 
job applicants to provide a blood sample 

First blow, 
then go: For 
drivers like 
this locomo-
tive engineer 
in Sweden, this 
is a completely 
normal safety 
procedure 
which protects 
passengers 
and freight.

when they are hired, and in safety-rele-
vant jobs these samples may be analyzed 
to identify substance abuse. 

German legislation has drastically 
limited the possibilities for monitoring 
substance use in the workplace through 
medical examinations of employees. 
Health and safety in the workplace must 
be balanced against employees’ personal 
rights. This balancing process leads to the 
conclusion that personal rights have pre-
cedence. This is why such a test requires 
the individual’s written consent. Labor 
law specialists point out that job appli-
cants can theoretically refuse to take such 
tests. However, another topic frequently 
discussed by company lawyers and labor 
courts is the question of how voluntary 
the signature of a statement of consent 
actually is if the candidate is afraid that 
a refusal would work to his or her disad-
vantage in the selection process. Recently 
a number of major companies and radio 
broadcasters operating under public law 
were criticized by the German media and 
elsewhere because they required job appli-
cants to submit blood samples. 

For a long time now, a major chem-
icals company has conducted drug 
screening whenever one of its employ-
ees is transferred to a safety-related posi-
tion. Seven percent of these screenings 
indicated drug use. For Dräger compa-
ny doctor Frank Ensslen it’s clear that 
the results of such examinations of pro-
spective and actual employees may not 
leave the premises of the responsible 
physician. That’s forbidden by the prin-
ciple of physicians’ confidentiality. Some 
experts are now arguing that this issue >
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should be treated as a matter of work 
safety. “We can help addicts only if we 
can identify them — that way we’ve got a 
starting point for a discussion,” Ensslen 
says. He adds that a bigger problem is 
posed by employees who come to work 
in the morning with residual alcohol in 
their bloodstream and sit down too ear-
ly behind a steering wheel or at the con-
trols of an industrial machine: “Most of 
them don’t realize how slowly alcohol is 
metabolized.” The best protection cur-
rently available is monitoring by means 
of minimally invasive methods such as 
a breathalyzer or a oral fluid test. “One 
sure method of prevention could be the 
introduction of zero-tolerance rules in 
the workplace, combined with agreed-
upon monitoring,” says Dr. Stefan Stein-
meyer, who is responsible for the busi-
ness development of drug detection 
systems at Dräger. For example, occu-
pational safety officers could use alcohol 
detection devices to monitor employees 
quickly and reliably. Automatic access 
controls have long been established for 
a number of hazardous jobs, for example 
in Australia. “In order to enter the work-
station, the employee first has to blow 
into a breathalyzer,” says Steinmeyer. 

Driving only after an alcohol test

For this purpose, Dräger launched the 
Interlock XT on the market (see also 
Dräger Review 91 and 94). This is known 
as an “alcohol interlock” which is con-
nected with the electronic starting mech-
anisms of vehicles and machines. The 
motto here is “First blow, then go!” After 
the driver sticks the key into the igni-

tion, these built-in devices ask the driv-
er to provide a breath sample. He or she 
must blow into an integrated breatha-
lyzer which determines the alcohol con-
tent within seconds. Only if the driver is 
sober does the device permit the vehi-
cle to be started. The breathalyzer reg-
isters the user’s every individual breath 
and can also detect attempts to falsify the 
results by blowing in air from a balloon 
or through a long hose inside which the 
alcohol is expected to condense. The inter-
locks could also theoretically be used at 
gate controls in the food industry or in 
hospitals, at industrial rollers and press-
es, or to govern access to areas where an 
employee incapacitated by alcohol could 
pose a danger to life and limb.

It’s very clear that the systems used in 
such sensitive areas must function with 
absolute reliability rather than, for exam-
ple, blocking a machine simply because 
the user has just eaten an apple. False pos-
itives must be ruled out in the case of dia-
betes patients or people who are fasting; in 
both cases, the body generates substanc-
es that the electronic measuring device 
should not confuse with alcohol. For the 
extremely unlikely case of a total failure of 
the system, some freight forwarders even 
build in an emergency switch that tem-
porarily overrides the electronic blocking 
mechanism.

Sweden is the pioneer

Dr. Johannes Lagois, a specialist in 
the Alcohol Interlocks business area at 
Dräger, believes there are two crucial 
applications for these devices today. The 
first of these is in the area of preven-

tion, to keep individuals from operating 
vehicles or machines if they’ve drunk 
too much alcohol. In Sweden approxi-
mately 40,000 buses, trucks, and taxis 
are equipped with breathalyzers. “Some 
local authorities now award transport 
contracts to school bus operators only 
if the buses have built-in breathalyz-
ers,” says Lagois. The Swedish parlia-
ment even briefly discussed the possi-
bility of building interlocks into every 
car in order to finally reduce the num-
ber of traffic accidents due to alcohol. 
In Austria as well, freight forwarders are 
already building such devices into their 
trucks, in line with strict regulations. 
If a device registers an attempt by the 
driver to operate a vehicle while under 
the influence of alcohol or to trick the 
device, the freight forwarding compa-
ny is notified of the violation and it then 
sends a warning to the driver. If there 
is a second violation, the driver can be 
immediately fired. 

According to Lagois, the second major 
area of application for alcohol interlocks 
is in programs for people convicted of 
drunk driving. “In the U.S., about 180,000 
drivers are required to use such devices at 
least temporarily,” he says. In his opinion, 
these systems could also help the Euro-
pean Union to reach its goal of cutting 
in half the number of traffic fatalities, 
from 50,000 in 2001 to 25,000 in 2010. 
In Sweden, a pioneer in this field, sever-
al hundred private cars have already been 
equipped with interlocks, and a similar 
pilot program is being set up in the Neth-
erlands. “People in Germany are still skep-
tical. Here they’ve established the Med-

ical-Psychological Assessment, which 
evaluates a person’s ability to drive after 
he or she has been convicted of drunk 
driving,” says Lagois, adding that in Ger-
many the legal status of such electronic 
immobilizers has not yet been clarified. 

A log is included

However, after an Medical-Psychological 
Assessment it’s never completely certain 
whether the problem has really been 
solved. “In a third of the cases we can 
be fairly certain that they’ll never again 
drive a vehicle while drunk,” says Lagois. 
“With another third, it soon becomes clear 
that they’ll do it again. But as for the rest, 
it’s not clear whether they’ve merely per-
suaded the assessor that they’ve kicked the 
habit.” Thanks to the interlocks, one can 
simply check to see how the client behaves 
and take remedial measures if necessary. 
Plans call for pilot programs to be launched 
next year in Germany as well. In countries 
including the U.S., Dräger offers, in addi-
tion to the breathalyzer and a connected 
device to monitor the process of starting 
the vehicle, a “log” of the behavior of indi-
viduals who are under observation.

The drivers in this category must go 
to a service station every two months and 
have the data in their logs read out. The 
data is then sent via secure connections to 
a protected server for analysis. The system 
can generate reports automatically and 
send them to the responsible authority. 
According to Lagois, it would even be con-
ceivable for the data to be sent to a cen-
tral server in real time via mobile radio. 
However, in order for that to happen a 
legal framework must be in place. Lagois 

Measuring devices with higher precision 
offer reliable additional benefits

DrugTest 5000 
(left) provides 
reliable measuring 
results in three 
steps, even under 
difficult environ-
mental conditions. 
On the right is 
Alcotest 7510.
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doesn’t think there’s much technical lee-
way left when it comes to monitoring the 
alcohol content of people’s breath. But he 
estimates that in ten years there might 
be interlock systems on the market that 
also test for the presence of other drugs. 
“It has been possible for more than 60 
years to measure the amount of alcohol 
in an individual’s breath, but only in the 
past few years have we developed methods 
of identifying amphetamines, opiates or 
cannabinoids in a person’s saliva within 
minutes. Police departments want to have 
a test for drugs that works just as quick-
ly and reliably as tests for alcohol,” says 
Hans-Jürgen Maurer, Chief Police Super-
intendent of the German state of Saar-
land, who works in the State Institute for 
Preventive Action and is recognized as one 
of the pioneers in the area of drug identi-
fication in road traffic.

Antibodies on the lookout for drugs

“The DrugTest 5000 can identify most 
of the known illegal drugs and even 
unknown ones, because it recognizes 
family resemblances between these 
substances rather than each individual  
substance,” explains Dr. Stefan Stein-
meyer. Unlike the electrochemical sen-
sor used to detect alcohol in a person’s 
breath, the immunological drug tests 
use antibodies to identify the illegal 
substances, and they then make these 
substances visible by inducing a color 
reaction. Immunological drug tests 
originated in the U.S., where “immuno-
assays” for drug detection have been used 
extensively since the late 1980s in physi
cal examinations of job candidates and 

for monitoring drug-free conditions in 
the workplace. An immunoassay requires 
a bit more time than the sensor used for 
alcohol, which also provides quantitative 
data. By contrast, the antibodies used in 
the saliva test identify the basic chemical 
structure of the drugs and thus can also 
detect chemical “cousins” of the origi-
nal target molecules; the experts call this 
“cross-sensitivity.”

However, it’s almost impossible to 
quantify the amount of drugs present via 
this method; above a predefined thresh-
old value, it is merely possible to indi-
cate the presence of a drug. Those who 
want more precise details must there-
fore bring the sample to a laboratory 
and send it through a gas or liquid chro-
matograph that separates it into all of 
its components. These components are 
then identified by a downstream mass 
spectrometer by means of their molecu-
lar weight. Dräger offers such analyses as 
a service to public authorities and detoxi-
fication clinics. Shipping companies also 
use this service. DrugTest 5000 can iden-
tify even medications classed as tranquil-
izers (see also Dräger Review 96, p. 8 ff.). 
Like alcohol, the benzodiazepines har-
bor tremendous potential for addiction 
and pose hazards in road traffic and at 
the workplace because they alter the 
users’ awareness and slow down their 
reaction times. 

Doping: a wave of new drugs

The experts are already seeing a wave of 
new drugs approaching the workplace. 
According to a study conducted by the 
health insurer DAK, in Germany alone 

two million people occasionally use pills 
and other medications to enhance their 
work performance, and approximately 
800,000 people do so regularly. These 
doping substances often include medica-
tions meant for people with depression, 
dementia or hyperactivity. Such sub-
stances, including psychopharmaceuti-
cals, are frequently encountered in the 
medical context in particular, because 
they are more easily accessible there. In 
Germany, for example, among the peo-
ple insured by the statutory health insur-
ance companies are about 1.4 million 
individuals who are addicted to medica-
tions prescribed by doctors.

Searching for traces with a brush

As a consequence of a verdict handed 
down in 2006 by the Hamburg Labor 
Court, random drug tests may soon be 
carried out more often in the workplace 
as well. The court supported a compa-
ny that had submitted its employees in a 
container terminal to random drug tests 
in conformity with a works agreement. 
The court concluded that the personal 
rights of the plaintiff had been affected 
but not violated, and that the infringe-
ment of his personal rights through the 
drug test was commensurable and there-
fore permissible, because the plaintiff’s 
tasks were associated with considerable 
hazards. In the court’s opinion, the pur-
pose of the test was not to establish drug 
addiction but to determine the plain-
tiff’s current ability to do his work. 

Maurer, the drug expert, is plan-
ning to conduct a pilot project soon 
in a somewhat less hazardous work-

place — an educational institution in 
the Saarland area of Germany. As part 
of the project he will wipe off the door 
handles of the institute with a cloth for  
sample collecting and then wash the sam-
ple collection device. This mixture, in 
place of a saliva sample, will then be sub-
mitted to the DrugTest 5000. “We first 
want to establish whether addictive sub-
stances are present; if they are, we can 
then consider what countermeasures 
we want to take,” he says. Maurer con-
siders it important not to “go hunting” 
for individuals violating the rules. He 
believes that employers have a responsi-
bility toward their employees to counter 
potential drug abuse by means of appro-
priate informational programs.

Maurer does not yet know what to 
expect from his experiment with the 
doorknobs of the educational institu-
tion. He may find cocaine, as did other 
researchers two and a half years ago in 
the ambient air of La Sapienza Univer-
sity in Rome. But even if that happens, it 
would still not be clear whether the drug 
was transferred to the doorknob direct-
ly from the hand of a user or via a taint-
ed banknote. It may be possible to reach 
such a conclusion from the amounts 
involved. In any case, after the investi-
gation the doorknobs and other surfaces 
will be very clean. That might be good for 
the banknotes — it would surely give the 
concept of “money laundering” a whole 
new meaning.� Hanno Charisius

Two million people in Germany are  
abusing prescription medications

> Old acquaintances — or the “new drugs”
 The “new drugs” include substances used to combat illness — or abused  
to enhance mental performance or induce a state of intoxication. Examples:
u Galantamin To combat dementia due to an acetylcholine  
deficiency — or to strengthen the memory
u Donepezil To treat mild to middling levels of forgetfulness — or  
to enhance memory and cognition
u Modafinil To combat the sleeping sickness known as narcolepsy — or to  
enhance attention and memory
u Prozac (active ingredient: fluoxetin) An antidepressant also used in cases of 
obsessive-compulsive behavior and panic attacks — or to brighten up the user’s mood
u Benzodiazepines Tranquilizers used to treat restlessness, anxiety, and sleepless-
ness, and as emergency drugs in cases of epileptic seizure — or as intoxicants
u Rivastigmine Medication used for Alzheimer patients — or to enhance memory
u Methylphenidate (e.g. Ritalin) Medication for patients with Attention Deficit/
Hyperactivity Disorder (ADHD) — or for enhancing concentration, performance, and 
decision-making ability and suppressing fatigue
u Spice and similar products No medical indication; mixtures of spices and 
herbs enhanced with chemically produced drugs are illegal drugs

Further information online, including:  	
 substance abuse and diagnostics 

www.draeger.com/99/diagnostics

Drug consumption throughout the world
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