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A mini-laboratory to help low-in-
come countries detect counterfeit
and substandard quality medi-
cines has been developed by the
German Pharma Health Fund
(GPHF), a charity organisation
established by research-based
pharmaceutical companies in
Germany. The GPHF-Minilab pro-
vides a reliable, simple and inex-
pensive method for rapid drug
quality verification of antituber-
culosis, antimalarial and antire-
troviral drugs as well as major
antibiotics and some other essen-
tial medicines in particular for
childhood diseases. The kit is of
special interest to vertical disease
programmes, hospitals and other
healthcare providers, which are
constantly at risk of having their
supply chain infiltrated by phar-
maceuticals of spurious quality.

Access to quality drugs:
A constant concern
The concern about the access to
quality drugs is as old as drugs
themselves and, in the first century
AD, the Greek physician Dioscor-
ides identified substandard prod-
ucts and advised on their detection.
At the beginning of last century, the
unregulated proliferation of phar-
maceutical industries in the west-
ern world lead to some spectacular
cases of drug adulteration. One of
the best cases known with a death
toll of well above a hundred people
is the blending of sulphanilamide
elixirs with the toxic anti-freeze di-
ethylene glycol in the USA in 1937
which consequently triggered off
the establishment of the US Food
and Drug Administration (FDA) [1, 2].

Much later, international norms
on drug quality assurance systems
have been established, for example
the guidelines on Good Manufac-
turing Practices (GMP) issued by
the World Health Organization
(WHO) in 1967 and subsequent cer-
tification schemes for manufac-
turers, products and individual
batches in the years thereafter.
However, the global implementa-
tion of these schemes and guide-
lines has still to be achieved and
due to this shortfall it is no wonder
that new diethylene glycol scams
with an overall death toll of 473

people, most of them children,
showed up in Bangladesh, India,
Haiti and Nigeria in the recent years
[3−6]. Obviously, more lessons need
to be learned before also the last
country in the global world stops
thinking the implementation of a
decent drug quality assurance sys-
tem as impracticable and beyond
financial reach of authorities and
local manufacturers.

Modern trade in
counterfeit medicines
Modern trade in counterfeit drugs
appears to be widespread interna-
tionally and affects both, develop-
ing and developed countries [7−17].
No country stays immune. New
global trade arrangements, free
trade agreements and deregulation
measures, for example the exten-
sion of the European Union or low-
ering of the Chinese Bamboo Cur-
tain, are dramatically changing the
pharmaceutical market worldwide,
resulting also in a proliferation of
pharmaceutical products and sec-
ondary markets. This will set a
scene which favours an increase in
counterfeiting activities, and recent
intelligence information indicates
that counterfeiting of medicines is
more and more moving from a
small cottage industry filling spot
shortages of drugs and devices
towards sophisticated large-scale
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global operations using highly pro-
fessional equipment.

Counterfeiting of commercial
pharmaceutical products is motiv-
ated mainly by the quick, easy and
huge profits to be made when not
obeying to the rules of Good Manu-
facturing Practices and dodging
intellectual property rights. It is
primarily flourishing in developing
countries with the highest disease
burden and the poorest economies
with little or no drug regulatory au-
thorities and quality control labora-
tories in place. And where legal dis-
tribution channels fail to deliver
drugs to poor health settings out-
side urban areas, illegitimate distri-
bution channels, for example mar-
ket mamas, will take over and do
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the job and open the doors, unin-
tentionally or fraudulently, for the
infiltration of counterfeit and sub-
standard quality pharmaceutical
products.

The spread of counterfeit drugs
is generally more pronounced in
countries where the manufacture,
importation, distribution, supply
and sale of drugs is non-compre-
hensible, less regulated and en-
forcement of legislation may be
weak. It is particularly prominent in
societies where corruption and
bribing subverts the entire system
starting with recovering recruit-
ment bribes at police sub-inspector
level and ending with bad govern-
ance by a kleptomanic elite having
completely lost control of the re-
motest reaches of their countries,
the forbidden territories, the homes
of the warlords, arms dealers, insur-
gent armies, latter-day slave traders
and plain, old-fashioned bandits
ruling the roost with semi-auto-
matic rifles; the masters of the Me-
dellin, the Horn of Africa and the
Golden Triangle, certainly all drug
traders “par excellence”.

Types and scale
of counterfeit medicines
The incidence and proliferation of
counterfeit and substandard quality
medicines has been well identified
internationally and grown to a dis-
turbing proportion which leads to
the devastation of diseases and
constitutes serious health hazards
[18−20]. The figures generally in use
are coming from the US Food and
Drug Administration (FDA) which
estimates that as much as 10 % of
all branded medicine is counterfeit
with the level rising to 25 % in the
developing world [21]. However, the
true scale of the problem is hard to
estimate because of poor reporting
systems and the fact that death and
worsening illness is frequently at-
tributed to the disease itself rather
than to ineffective counterfeit me-
dicine.

The WHO defines a counterfeit
medicine as one which is deliber-
ately and fraudulently mislabelled

with respect to identity and/or
source. Counterfeiting can apply to
both, branded and generic prod-
ucts, and counterfeit products may
include medicines with the correct
ingredients or with wrong ingredi-
ents, without active ingredients,
with insufficient active ingredient
or with fake packaging [22]. This in-
cludes, for example ayuverdic me-
dicine claiming to operate gently
on natural products but which may
be spiked with powerful drugs such
as dexamethasone or sildenfanil to
make things finally working. How-
ever, this definition does not in-
clude counterfeit branded line ex-
tensions which are not found in the
portfolios of originator companies,
for example medicinal soap ex-
tended to a non-existent brand of
ointments.

A percentage breakdown of data
on 325 of 771 cases reported from
around the world to the WHO data-
base between 1982 and 1999 shows
that 60 % of counterfeits detected
contained no active ingredient, 17 %
had the wrong amount of the active
ingredient and 16 % contained the
wrong medicines [9]. Only 7 % were
perfect copies with the right active
ingredient in the right quantity
matching the label’s declaration.
One third of all cases involved
counterfeit antibiotics including also
antimalarials and antituberculosis
drugs. A recent breakdown of 42
cases collated by WHO between
2000 and 2001 came to similar re-
sults: 43 % contained no and 7 %
the incorrect active ingredient. A
further 21 % were of low drug con-
tent.

The WHO says that there are
some 2800 illegal medicines sellers
in Cambodia and 2100 in Laos [23].
And in 2002, Chinese authorities
closed down 1300 illegally operat-
ing pharmaceutical manufacturing
sites in their country [16]. Currently
in India, 1800 court cases of drug
counterfeiting are pending in the
states of Andhra Pradesh and Ma-
harashtra [24]. Individual country
figures are worrisome. According
to the WHO, substandard quality
drugs are believed to make up 8.5 %
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of medicines in Thailand, 8 % in
Vietnam and 16 % in Myanmar [23].
The rates for some products are
even higher, for example 26 % of ri-
fampicin and 24 % of cotrimoxazole
batches failed quality assurance
tests. And if it could get any worth,
counterfeit rates of the antimalarial
artesunate against multi-resistant
malaria with no drug content at all
are up to 38 % in this region [25]. As
new combination therapy is needed
to treat drug-resistant malaria, fears
run high that more substandard
quality and counterfeit medicines
will enter the market in malaria-
endemic countries.

Same fears exist for antiretroviral
therapy as it is not available in suffi-
cient quantities where it is most
needed − Africa, Central and East-
ern Europe, and throughout much
of Asia and Latin America. At this
end, the first counterfeit antiretro-
viral medicine with no active ingre-
dient has been detected in Hong-
kong in 2000, and onset 2003, a
fixed triple antiretroviral combina-
tion product with a label claim of
200 mg of zidovudine, 150 mg of la-
mivudine and 40 mg of indinavir
(Ginovir 3D Cap) shipped from Sin-
gapore to Cameroon for final con-
sumption was found to contain
only one out of three active ingredi-
ents [26].

Impact on health
and health systems
Counterfeiting of medicines takes
all types of form, but the end result
is, when administered to a patient,
that the consequences range from
treatment failure, increased toxicity,
increased drug resistance to mal-
aria, tuberculosis (TB) and AIDS,
and even outright death as a result
of any of the above [18−20, 27, 28].
For an insight into how fake drugs
affect the lives of ordinary people,
it is worthwhile to have a closer
look to Nigeria where drug quality
is highly questionable and phar-
macy premises are often unsuit-
able, hot, humid, and cluttered with
drugs, some of them expired. Even
under the watchful eyes of doctors,

counterfeit adrenalin has contrib-
uted to the death of two children
undergoing heart surgery at the
University Teaching Hospital in
Enugu in eastern Nigeria towards
the middle of 2003 [29]. Subsequent
investigations revealed that the
muscle relaxant was of substandard
quality, the infusion solution non-
sterile, and the counterfeit adren-
alin with no drug content whatso-
ever been bought from unreliable
sources at an open drug market
around the corner. On all levels,
from hospital down to the average
household, the trust into the medi-
cines supply channels is fading
away.

In Nigeria’s neighbouring coun-
try Benin, drug poisoning is on the
increase and at least one patient
per day dies at the National Hos-
pital in Cotonou on kidney failure
usually as a direct result of taking
medicines bought from outlets op-
erating outside the legally author-
ised distribution channel [30]. Now-
adays, the magnitude of side effects
related to counterfeit and sub-
standard quality medicines can
easily outdo the rates of side effects
related to the active ingredient
itself. Hence, medical staff working
in the developing world should be
aware that the probability of prod-
uct related adverse side effects is
somewhat between 1:10 000 and
1:100 000 only, whereas the probab-
ility of side effects and failure rates
attributed, to fake and substandard
quality medicines can well be
within in the range of 1:10. In case
a patient showing toxic side effects
and/or is not responding to a drug
treatment, practitioners should con-
sequently also think of a possible
non-effective, dangerous counter-
feit drug been taken. This can be
diagnosed only when the product
in question is subjected to physical
and chemical testing in order to see
whether drug identity and content
are within the limits of the prod-
uct’s claims. For tourists travelling
to tropical beaches, it is highly re-
commended to supply themselves
with drugs from home before leav-
ing, or alternatively, getting the

names of reputable local hospitals
in order to buy from them, if re-
quired.

As evidence proofs, counter-
feiters are going through a great
deal of trouble to mimic genuine
products, for example adding small
amounts of chloroquine to antima-
larial pills to give a bitter taste and/
or adding a fake hologram to the
packaging to give a realistic picture
of the bogus product [25]. Produc-
tion of fakes is on large scale. In
South East Asia, one non-govern-
mental organisation (NGO) was de-
lighted to buy 100 000 units for
about 50 % of the original price,
only to find out that the product
they were buying was fake. In May
2000, dozens of people died in
Cambodia after taking counterfeit
antimalarials [31]. The victims in-
cluded the head of Cambodia’s
wildlife protection office in the
town of Siem Reap, who fell into a
coma and died six days after un-
knowingly taking counterfeit medi-
cine that was marketed as the
powerful antimalarial drug meflo-
quine, however, actually containing
nothing but compressed flowers.
The price was ridiculously low, US-
$ 7 for 100 tablets. Unless well in-
formed tourists, the officer ignored
this early warning indicator that the
product was spurious and died.
Worldwide over recent years, there
have in all probably been thou-
sands of unrecorded deaths caused
by counterfeit pharmaceuticals.
Fighting this global problem puts
an additional burden on public
health systems that are often al-
ready over-stretched in low-in-
come countries.

GPHF-Minilab for drug
quality testing on the spot
Owing to the widespread danger of
counterfeit medicines, drug quality
control in the distribution system of
developing countries has acquired
new dimensions today. If adherence
to good pharmaceutical working
practice, trading and distribution
cannot be assumed, a greater num-
ber of samples have to be tested in
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order to maintain an appropriate
assurance of drug quality. At the
same time, however, pharmaco-
poeial analyses have become more
and more expensive and only a few
centres of excellence in some coun-
tries are currently available to per-
form them. The development and
use of simple tests should therefore
facilitate a balance between the
need to increase the amount of
drug testing on the one hand, and
the need to contain costs on the
other.

The German Pharma Health
Fund (GPHF), a charity organis-
ation established by research-based
pharmaceutical companies in Ger-
many, set out to develop and sup-
ply a portable, tropics-compatible
and easy-to-use mini-laboratory
which could verify the drug’s con-
tent and thus detect counterfeit
and substandard quality medicines
by employing inexpensive analyt-
ical techniques [32−34]. The inten-
tion was also to close the capacity
gap on drug quality testing by pro-
viding simple and affordable ana-
lytical techniques for countries
where the means for an effective
drug quality-control system are not
yet fully in place. The first pilot lab
was launched in the Philippines on
the island of Mindanao in October
1997, and now over a 140 Minilabs
are covering more than 35 coun-
tries in three continents, 80 of them
being based in sub-Saharan Africa.

Testing the quality of drugs by
means of the GPHF-Minilab in-
volves a four-stage test plan that
employs very simple physical and
chemical analytical techniques. The
first step in identifying potential
counterfeit drugs is the careful
visual inspection of the product,
and its packaging and labelling for
an early rejection of the more crud-
ely presented counterfeits. The first
step is followed by a simple tablet
and capsule disintegration test per-
formed in water for a preliminary
assessment of deficiencies related
to drug solubility and availability.
For example, products wrongly
stored during transit may fail this
test on the basis that they are get-

ting hard as concrete when at-
tracting moisture in the night and
drying up again during the day. The
third step employs simplified col-
our reactions for a quick check of
any drug present, thus ensuring
that the drug is actually there be-
fore tackling the final step, a thin-
layer chromatographic run for a
quick check whether the quantities
of drug claimed on the label are ac-
tually in the product. The results
obtained by a simple visual inspec-
tion of the chromatoplates pro-
duced can be as accurate as 10 % if
great care is taken and skill ex-
ecuted. In order to achieve this
accuracy training of staff might be
required before using the Minilab’s
procedures first time.

GPHF-Minilab test methods
have initially been developed for 30
active ingredients taking into ac-
count the WHO Essential Drug List
and prevailing prescription prac-
tice. The early list covered the fol-
lowing range of products: acetyl-
salicylic acid, aminophylline, amo-
xicillin, ampicillin, artesunate, ce-
falexin, chloramphenicol, chloro-
quine, ciprofloxacin, cloxacillin, co-
trimoxazole, erythromycin, etham-
butol, furosemide, glibenclamide,
griseofulvin, isoniazid, mebenda-
zole, mefloquine, metamizole, me-
tronidazole, paracetamol, phenoxy-
methylpenicillin, prednisolone, py-
razinamide, quinine, rifampicin,
salbutamol, sulfadoxine combined
with pyrimethamine and tetracyc-
line. Recently, six more drugs have
been added to this list covering now
also the antiretrovirals didanosine,
indinavir, lamivudine, nevirapine,
stavudine and zidovudine. The new
procedures on thin-layer chromato-
graphy allow also the simultaneous
verification of identity and quantity
for fixed combination products, for
example lamivudine combined with
zidovudine or lamivudine com-
bined with nevirapine and stavu-
dine, respectively. Some more test
methods on the antimalarials pri-
maquine, amodiaquine and the
fixed-dose combination of arte-
mether and lumefantrine have re-
cently been added.

All 40 compounds are found at
the top of drug supply lists for hos-
pitals and other health facilities ba-
sed in Africa, Asia and Latin Amer-
ica. People working there are now
able to perform basic quality tests
on these compounds on site in a
very short time. Designed for rapid
drug quality screening, GPHF-Mini-
lab tests are pointing with good ef-
fect to substandard quality and
counterfeit medicines infiltrating
the markets and will assist protect-
ing health facilities against pharma-
ceuticals of inferior quality other-
wise administered to the patients.
However, all samples considered to
be potentially counterfeit or of sub-
standard quality would need to be
referred for testing according to leg-
ally accepted reference methods to
validate the findings of the initial
screenings before enforcing legal
actions. Until the final confirmation
has been obtained, batches under
scrutiny should be freezed and put
under quarantine or, preferentially,
not be accepted from a pending
offer.

The German Pharma Health
Fund and its Minilab project are
not walking alone. Domestic pro-
ject partners are the German Med-
ical Mission Institute Würzburg, the
German Medical Aid Organisation
action medeor, the German Tech-
nical Cooperation (GTZ), Technol-
ogy Transfer Marburg (TTM) and
the universities of Bonn and Saar-
brücken. Appreciation and support
on international level comes from
more than 20 institutions, for ex-
ample from the Roll Back Malaria
Programme of the WHO, from Man-
agement Sciences for Health (MSH)
from Arlington in the USA which
runs a project with 15 Minilabs
within the SEAM-project in Tan-
zania and from the Global Assist-
ance Initiative of the United States
Pharmacopoeia (USP) currently
running a major drug quality con-
trol programme on antimalarials
with more than 20 Minilabs in the
Mekong region including China’s
most southern province of Yunnan.
Ten training workshops have been
performed in seven countries (Ghana,
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Tanzania, Kenya, Nepal, India,
Thailand and the Philippines) and
120 individuals been trained out of
which 40 are now trainers them-
selves. Furthermore, 450 training
manuals have been disseminated to
health facilities in more than 30
countries.

Response from vertical
disease programmes and
individual case reports
Frequently, feedback is difficult to
obtain as the real stakeholders in
the inhumane business of drug
counterfeiting are not known and
unearthing the existence of coun-
terfeit medicines might be detri-
mental to other programme objec-
tives of local project champions.
Telling the truth in public might
also be detrimental to career and
health, best shown by the example
that the head of Colombia’s central
drug quality control lab required
several times the employment of
bodyguards for protection [35].

Bearing this in mind, it explains
why the GPHF obtained only oral
reports from the Catholic Drug
Centre, its local project champion
in Ghana. Let it call the African so-
lution and the story goes like this:
Having employed four Minilabs
throughout the country, one sup-
plier was finally identified to con-
tinuously deliver counterfeit and
substandard quality medicines to
the diocesan pharmacies. On the
drug centre’s annual reception
many suppliers of medicines have
been invited and one major subject
on the table was the drug quality
status in the country. After a long
public discussion, there was no
doubt about that nobody wanted to
see counterfeiters being among
them, the ones doing a bad job des-
troying the reputation of the others.
Calls for punishment for the smart
persons behind the crime went
from long-term imprisonment up
to death penalty. Days after the re-
ception, the company doing the
bad job was approached by the
church people submitting the gen-
eral manager the findings made

with the Minilabs throughout the
years 1998 and 1999. He was then
asked to stop the supply of counter-
feit medicines instantly or else his
name would be made public by
word of mouth starting in the
church community and finishing
with the general public. After this
confrontation, no further counter-
feit medicines have been obtained
anymore.

Some more cases detected with
the GPHF-Minilab: In India, the
Kurji Holy Family Hospital in Patna
checked 167 batches. Five batches
containing salbutamol, acetylsali-
cylic acid and paracetamol had
been classified as counterfeit medi-
cines. Two more cases on metronid-
azole have been added after a drug
quality survey has been performed
by the Institute of Clinical Phar-
macy of Basle University in Cal-
cutta. The central governmental lab
in Mali used the Minilab 250 times
and detected 14 counterfeit and 12
substandard products. The national
Laboratoire de Contrôle de Qualité
of Guinea-Conakry reported two
counterfeit and three substandard
pharmaceuticals out of 24 batches
checked with the Minilab. And fi-
nally, the Food and Drug Board of
Ghana identified two counterfeits
and nine products of inferior qual-
ity after having screened 63 samples
with the Minilab’s standard opera-
tion procedures.

The Roll Back Malaria Drug
Quality Study on Antimalarials per-
formed by the WHO in seven coun-
tries of sub-Saharan Africa (Gabon,
Ghana, Kenya, Mali, Mozambique,
Sudan and Zimbabwe) in the years
2000 and 2001 identified several
significant problems of substand-
ard quality medicines within the
drug distributions chains [36]. Per-
centage failures in ingredient con-
tent ranging from 20 to 67 % for
chloroquine tablets and 5 to 38 %
for sulfadoxine/pyrimethamine tab-
lets and in dissolution failures ran-
ging from 5 to 29 % for chloroquine
and from 75 to 100 % for sulfado-
xine/pyrimethamine tablets cannot
be ignored. Results obtained with
the GPHF-Minilab matched well

the results generated additionally in
a fully-fledged laboratory. In view of
the potential danger that the sub-
standard quality antimalarials could
already be posing in the fight
against malaria, the WHO suggests
that an intervention plan should be
considered immediately such as
setting up quality surveillance sys-
tems within drug regulatory au-
thorities in this and other regions.

A second study performed by the
Organisation de Coordination pour
la lutte contre les Endémies en
Afrique Centrale (OCEAC) in Ca-
meroon was focusing on the quality
of antimalarials to be found in the
self-medication market [37]. Samples
of chloroquine, quinine and antifol-
ates were collected from various
sites throughout the country over a
one-year period in the years 2001
and 2002. Drug quality was asses-
sed by simple colour reactions and
semi-quantitative thin-layer chro-
matography using the Minilab’s
standard operation procedures. Fifty
of 133 (38 %) chloroquine, 52 of 70
quinine (74 %), and 10 of 81 (12 %)
antifolates had either no active in-
gredient, insufficient active ingredi-
ent, wrong ingredient, or unknown
ingredient(s).

The Global Assistance Initiative
of the United States Pharmacopoeia
(USP) is currently running jointly
with WHO Mekong Roll Back Ma-
laria a third drug quality control
study with 25 Minilabs in six coun-
tries of the Mekong region (Cam-
bodia, Laos, Myanmar, Thailand,
Vietnam and China’s Yunnan prov-
ince). The study’s objective is to ob-
tain and document field evidence-
based data on the quality of se-
lected antimalarial medicines in
this region. Drugs screened with the
Minilab are quinine, chloroquine,
mefloquine, artesunate and tetra-
cycline. A total of 355 batches have
been tested already. More data on
further 700 batches will be added
by the end of 2005. Preliminary
results revealed that the incidence
of substandard quality and coun-
terfeit antimalarial medicines is
very high in Laos (23.1 %) and Cam-
bodia (10.4 %) and low in Vietnam
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(4.2 %) and Thailand (2.2 %). Coun-
terfeit and substandard quality
levels for artesunate are extremely
high in Laos (66.7 %) and Cambodia
(23.6 %) whereby the level of 25 %
in China’s Yunnan province is put
down to poor manufacturing prac-
tice. Even for the cheapest antima-
larials available, substandard drug
quality levels are high for quinine in
Cambodia (42.0 %) and for chloro-
quine and tetracycline in Laos
(50.0 % and 62.6 % respectively)
[38, 39].

All three studies are proving that
it is still commercially viable to
counterfeit even the cheapest anti-
malarial drugs available in the mar-
ket if only the volumes of consump-
tion are high enough. Even where
antimalarials are given away com-
pletely free of charge through pub-
lic health programmes as in the
case of arteminisin-based com-
bination therapy in Vietnam, coun-
terfeiting still clings to private sec-
tor and other distribution channels.
It must also be concluded that self-
medication with antimalarial drugs
purchased from unofficial vendors
is not a reliable strategy to diminish
malaria morbidity and mortality.
Counterfeit malaria pills contribute
to the spread of drug-resistant ma-
laria parasites and may lead to in-
creasing therapeutic failure and
medical expense [28, 40]. As new
combination therapy is needed to
treat drug-resistant malaria, fears
run high that more substandard
quality and counterfeit medicines
will enter the market in malaria-
endemic countries.

Summary
The Minilab project of the German
Pharma Health Fund (GPHF), an
initiative of research-based phar-
maceutical companies in Germany,
met the current needs for drug
quality verification of stock mate-
rial of public, private and religious
health facilities based in low-in-
come countries. Furthermore, the
Minilab accommodates the infra-
structure needs of vertical disease
projects and programmes for easy

and rapid drug quality verification
of antituberculosis, antimalarial and
antiretroviral drugs being used in
huge quantities, for example by the
Global Fund to Fight TB, Malaria
and AIDS. In the past five years,
over 140 Minilabs have been shipped
to more than 35 countries of three
continents and they have become a
global concept used by govern-
ments and other healthcare pro-
viders worldwide.

It has been shown that the em-
ployment of GPHF-Minilabs, an An-
tiCounterfeit Kit based on colour
reactions and thin layer chromato-
graphic assays, protects patients
from taking counterfeit and sub-
standard quality medicines detri-
mental to health and life. They re-
duce the workload of central drug
control laboratories and can play a
key role in keeping the costs of drug
analyses in the developing world as
low as possible. Establishing them
as an early alert system out in the
field will enable health authorities
and other healthcare providers to
tackle the widespread danger of
trade in counterfeit medicines in a
more efficient manner.
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