
Table S1: Characteristics of the included observational studies 

Study Name, 
Funding 

Study Design Definition of 
counterfeit 

Setting and type of 
drugs collected 

Strategies/Interventions Control/Compar
ison Group 

Outcomes 

Abdoulaye, 
Chastanier,Azonde
kon  et al, 
2006[24] 

Cross-sectional 
study 

No clear definition 
provided for the term 
illicit medicine used in 
the study 

 Cotonue, Benin 
 
Households (mother or 
father) 
 
Not limited to any specific 
type of  drug 

A public awareness campaign (TV 
and radio announcements) to 
promote public awareness of the 
dangers of counterfeit medicines 
from illicit markets 
 
The campaign was designed based 
on a previous survey data collected 
to evaluate the purchasing practices 
of consumers 

Individuals not 
exposed to the 
public awareness 
campaign 

Changes in behaviors (or 
purchasing practices) of 
households towards illicit 
medicines markets 

Bate and  Mathur, 
2011[38] 
 
Funded by The 
Legatum funded all 
of the research 

Retrospective 
study 
 
Samples 
collected 
between mid-
2007 and mid-
2010 

Authors referred to 
counterfeits and 
substandard drug as 
poor-quality drug 
 

Lagos, Nigeria 
 
Samples of anti-malarial 
tablet formulations, 
namely: sulphadoxine–
pyrimethamine (SP), 
artemisinin monotherapies 
and artemisinin 
combination therapies) 
 
Samplings from 
pharmacies  

Deployment of six hand-held laser 
Trsucan (Raman) spectrometers at 
various inspection points by the 
Nigerian Government at the end of 
2009  
 

Period prior to 
deployment  of 
technology 

Changes in prevalence of 
poor quality drugs, 
measured in terms of failure 
rate 

Bate, Jin, and  
Mathur, 2011 
[27] 
Funded by 
Legatum 
Foundation and 
Legatum Institute  

Cross-sectional 
study 
 
 
Samples 
collected over 
the past three 
years (2008 -
2010) 

Authors referred to 
counterfeit and 
substandard drugs as 
poor-quality drugs 
 
“ Poor-quality drugs may 
be wrongly labeled, 
contain the wrong type 
of ingredient, formulate 

Eleven African cities, three 
Indian cities, and five cities 
from mid-income 
countries 
 
899 drug samples (8 drug 
types) from the World 
Health Organization’s 
essential medicines list, 

Registration of drugs with local 
authority 
 
 
 

Drugs not registered 
with local 
authorities 

Quality of drugs, measured 
in terms of failure rate 
 
Failure is defined as failing 
any of the three tests (visual 
inspection, minilab, and 
spectrometry test) 
 
 



the active ingredients 
incorrectly, or be 
contaminated with 
pathogens” 

including antimalarials, 
antibiotics and 
anti-mycobacterials 
 
Drugs procured from 185 
private pharmacies  

Bate and Hess, 
2012[30] 
 
Funded by 
Legatum Institute 
and 
the Social Sciences 
and Humanities 
Research Council 
of 
Canada  

Cross-sectional 
study 
 
Samples were 
collected over 
the past 5 years 

WHO definition used 
 
Counterfeit refers to 
“drugs that appeared to 
be deliberately and 
fraudulently  mislabeled 
with regard to identity 
or source”  
Substandard refers to 
drugs that appeared to 
be poorly manufactured 
or degraded 
 
 

11 African cities (Accra, 
Addis Ababa, Cairo, Dar es 
Salaam, Kampala, Kigali, 
Lagos, Luanda, 
Lubumbashi, Lusaka, 
Nairobi), three Indian 
cities (Delhi, Chennai and 
Kolkata), and 2 mid-
income cities, Bangkok and 
Beijing 
 
1203 samples of 
artemisinin-based 
combination therapies 
(ACTs) (co-blisters and 
fixed-dose combinations) 
 
Sampling from private 
pharmacies and drug 
stores 

Approval of drugs by the WHO 
Prequalification Program,  
(i.e. WHO-approved manufacturer) 

Non-WHO 
prequalified  drugs 

Quality of ACTs, assessed in 
terms of failure rate 
 
Failure is defined as a 
medicine failing  quality 
control test for API 
concentration  
 
The authors did not contact 
manufacturers to confirm 
whether the drugs were 
substandard versus 
counterfeit 

Bate, Jensen, Hess, 
Mooney et al., 
2013[26] 
 
The Legatum 
Institute, London, 
UK, and the Social 
Sciences and 
Humanities 
Research Council 
of Canada funded 
the research 

Cross-sectional 
study  

 
Sample 
collection 
period not 
mentioned 

‘Falsified’ reflected the 
term counterfeit and is 
defined as “drugs that 
appeared to be 
deliberately and 
fraudulently mislabeled 
with regard to identity” 
 
“Samples that appeared 
to be poorly 
manufactured or 
degraded were 

19 cities in Angola, Brazil, 
China, Democratic 
Republic of Congo, Egypt, 
Ethiopia, Ghana, India 
(n=3), Kenya, Nigeria, 
Russia, Rwanda, Thailand, 
Turkey, Uganda, United 
Republic of Tanzania and 
Zambia 
 
713 samples of 2 main 
first-line anti-tuberculosis 

Registration of drugs by the country 
of collection national drug authority 
 
(Registration means that drug is 
authorized by the relevant drug 
regulatory authority in the country in 
which the drug was sold) 

Non-registered 
drugs 

Quality of drugs, assessed in 
terms of failure rate 
 
Failures referred to drugs 
that did not pass the most 
basic requirements of API 
concentration and solubility. 
 
It was not always feasible to 
compare drug packaging 
with reference samples 
(drugs with low API levels 



considered 
substandard” 

medicines, isoniazid and 
rifampicin 
 
Sampling from private 
sector pharmacies 

may have been falsified) 

Evans, Coignez, 
Barojas et al., 
2012[32] 
 
Funded by USAID 

Cross-sectional 
study 
 
 
Samples 
collected in 
2009 

Authors did not provide 
definitions for the terms 
counterfeit and 
substandard used in the 
study  
 
Authors stated that 
according to legislation 
in Guyana, “when a 
medicine contains no 
active ingredient it is 
considered as 
substandard unless 
there is other 
incriminating evidence 
that proves the drug is 
counterfeit” 

 Guyana and Suriname  
 
77 anti-malarial medicines  
(primaquine, quinine and 
chloroquine soli dosage 
form,  mefloquine tablets, 
and ACTs) 
 
Sampling from private and 
informal sectors 

Licensed drug outlets (pharmacies, 
wholesalers and distributors) 
 

Unlicensed drug 
outlets (shops and 
conveniences 
stores) 

Quality of medicine, 
assessed in terms of failure 
rate 
 
Failure was defined as a 
medicine failing any single 
quality control test and/or 
visual and physical 
inspection. 
 
A sample failing both was 
considered a single failure 

Ministry of Health, 
Food and Drug 
Department 
(MOH, FDD)[43] 
 
Funding not 
reported 
 

Pre-post study 
 
Report 
 
Samples 
collected from 
2005-2009 

No clear definition 
provided for the terms 
counterfeit and 
substandard used in the 
study 

The Lao People’s 
Democratic Republic (Lao 
PDR)   
 
1567 samples of anti-
malarial, anti-TB, 
HIV/AIDS, antibiotics and 
AI combined 
 
Sampling from  both public 
and private sectors 

Medicine quality monitoring (MQM) 
project supported by the Promoting 
Quality of Medicine (PQM) program 
 
From 2005-2009 the program 
extended to cover law enforcement, 
procurements and good 
manufacturing practice 

Pre- expansion of 
program 
   

-Changes in prevalence of 
counterfeit drugs 
 
-Changes in prevalence of 
substandard drugs,  
measured in terms of failure 
rate 
 
Failure was defined as a 
medicine failing  
confirmatory testing 
 
-Arrests and seizures of 
counterfeits 

Hadi, van den 
Broek, Kolopaking 

Cross-sectional 
study 

WHO definition used 
 

Indonesia (the city of 
Surabaya, East Java) 

Licensed drug outlets (pharmacies 
and drug stores) 

Unlicensed drug 
outlets 

Prevalence of substandard 
drugs 



 et al, 2010[33] 
 
 
Main sponsor: The 
Royal Netherlands 
Academy of Arts 
and Sciences 
(KNAW) 
 
Additional 
sponsors: Leiden 
University Medical 
Centre (LUMC), 
Gilead/UCB 
Pharma, The 
Netherlands, 
Merck Sharp & 
Dohme bv, The 
Netherlands, and 
Bristol Myers 
Squibb bv, The 
Netherlands 

 
Samples 
collected 
between 7 and 
15 April 2006 

“Counterfeit drug is one 
that is deliberately and 
fraudulently mislabeled 
with respect to identity, 
source, or both. 
Counterfeit products can 
contain the correct 
amount, too little or too 
much of the active 
ingredient” 
 
A substandard 
drug is a drug that “fails 
to meet the 
specifications upon 
laboratory testing in 
accordance with the 
specifications it claims to 
comply with” 

 
104 samples of antibiotics 
(amoxicillin, 
chloramphenicol, 
tetracycline, 
cotrimoxazole, or 
ciprofloxacin) 
 
Sampling from 
pharmacies, drug stores 
and kiosks 
 

 
 

(Kiosks or roadside 
stalls)  

 
Authors had no indication 
that any of the drug samples 
were counterfeit 
 
 
 
 
 
 

 

Khan, Okumura, 
Sovannarith  
 et al., 2011[28] 
 
Financial support 
from the Japan 
Pharmaceutical 
Manufacturers 
Association(JPMA) 

Cross-sectional 
study 
 
Samples 
collected from 
2006 to 2008 

No clear definition 
provided for the term 
counterfeit used in the 
study  

Cambodia (seven districts 
of the capital, Phnom 
Penh, and  three 
provinces: Kandal, Takeo 
and Kampong Spue) 
 
710 samples collected 
 
2006: amoxicillin, 
ampicillin, cephalexin, 
paracetamol, artesunate 
and chloroquine  
2007:  amoxicillin, 
ampicillin, cephalexin, 
paracetamol   
2008: anti-helminthics 

-Licensed drug outlets 
 
-Registration of drugs by the 
Department of Drugs and Food 
(DDF), Cambodia 
 
 
 

-Unlicensed drug 
outlet 
 
-Non-registered 
drugs 

Prevalence of counterfeit  
drugs  



albendazole, mebendazole 
and metronidazole  
 
Sampling from urban and 
rural private drug outlets 
(Pharmacy, Depot-A, 
Depot-B, and non-licensed 
outlets) 

Krech, Barlow, Siv  
et al., 2014[41] 
 
Funding not 
reported 

Pre-post study 
 
Samples 
collected from 
2005-2012 

The article used the 
term “poor quality” to 
cover all substandard/ 
spurious/falsely 
labeled/falsified/ 
counterfeit (SSFFC) 
medical products. 
  

Twelve Cambodian 
provinces 
 
4,381 samples of anti-
infective medicines, the 
majority of which were 
antimalarial and antibiotics 
  
Sampling from legal 
private sector facilities and 
illegal outlets  
 
 

The Promoting the Quality of 
Medicines (PQM) program which 
was initiated in 2009  
 
Key features: 
- Early detection of poor-quality 
drugs (using a three-level approach 
to testing)  
 
-Collaborations with the country’s 
medicine regulatory authorities and 
international partners (WHO, 
INTERPOL)  for enforcement actions 
based on evidence obtained from 
the field  
 
-Technical support to the Inter-
Ministerial Committee to Fight 
against Counterfeit & Substandard 
Medicines (IMC)  

Pre-implementation 
and expansion of 
the PQM’s   
medicine quality 
monitoring (MQM 
program  

-Changes in the prevalence 
of substandard drugs, 
measured in terms of failure 
rate  
 
Failure was defined as a 
medicine failing verification 
testing 
 
-Changes in prevalence of 
counterfeit drugs 
 
-Closure of illegal outlets 

Lon, Tsuyuoka, 
Phanouvong 
 et al., 2006[36]  
 
Financial support 
provided by the 
United States 
Agency for 
International 
Development 

Cross-sectional 
study 
 
 
Study initiated 
in May 2003 

No clear definition 
provided for the term 
counterfeit used in the 
study 

Four provinces in 
Cambodia (Pursat, 
Battambong, Pailin and 
Preah Vihea) 
 
451 antimalarial drug 
samples 
 
Sampling from public and 
private health sector 

Licensed drug outlet 
 
(legal drug outlets are licensed) 
 

Unlicensed drug 
outlets 
 
(illegal drug outlets 
are unlicensed) 
 
Illegal drug trade 
refers to ”practices 
of production, sale 
and distribution of 

-Prevalence of counterfeit 
drugs 
 
-Changes in failure rate of 
tested drugs 
 
Failure was defined as 
sample that “did not pass 
any tests including identity 
of active pharmaceutical 



through the 
U.S. Pharmacopeia 
Drug Quality and 
Information 
Program and the 
WHO 

 drugs 
without formal 
authorization of the 
Ministry of Health’s 
Drug Regulatory 
Agency” 

ingredient, disintegration, 
assay for content of API, and 
any major physical 
deficiencies such as 
improper labeling” 
 

Newton, 
Fernandez, 
Plancon 
 et al., 2008[39] 
  
Funded by: 
Wellcome 
Trust of Great 
Britain; USAID; 
Western Pacific 
Regional Office 
(WPRO) of 
WHO; United 
States National 
Science 
Foundation 

Case study 
 
Samples 
collected from 
1999–2006 

Not explicitly stated but 
may include products 
with “fake packaging, no 
API, wrong API or sub-
therapeutic quantities of 
API” 
 

Samples collected in 
Vietnam (75), Cambodia 
(48), Lao PDR (115), 
Myanmar (Burma) (137) 
and the Thai/Myanmar 
border (16)  
  
391 samples of genuine 
and counterfeit artesunate 
 
Samples collected by the 
Wellcome Trust-Oxford SE 
Asian Tropical Medicine 
Research Program 

A model of International 
cross-disciplinary collaborations 
between WHO officials, physicians, 
pharmacists, and scientists (criminal 
analysts, chemists, palynologists) 
working in the region with the 
INTERPOL 
 

Relatively little 
action and 
collaborations 

Quantification and 
identification of source of 
counterfeit artesunate in 
South-East Asia 



Phanouvong, 
Raymond, Krech et 
al, 2013[34] 
 
Funded by the 
United States 
Agency for 
International 
Development 
Regional 
Development 
Mission for 
Asia and the 
United States 
Pharmacopeia, 
and by the Bill and 
Melinda 
Gates Foundation 
through the World 
Health 
Organization  

Cross-sectional 
study 
 
 
Project 
Implemented 
from January 
2009 to 
October 
2011 

Cambodia’s definition 
used. 
 
“Counterfeit medicines 
are those that are 
deliberately produced 
with an incorrect 
quantity, wrong active 
ingredients, without 
active ingredients or 
unregistered products; 
deliberately or 
fraudulently mislabeled 
with respect to identity, 
source or with fake 
packaging or repacked 
or produced by an 
unauthorized agent”  
 
Substandard medicines 
are those “produced by 
a legitimate 
manufacturer but do not 
meet quality 
specifications set for 
them” 

Six provinces in western 
Cambodia along the 
border with Thailand 
 
377 antimalarial drugs  
 
Sampling from both public 
and private sectors 

Licensed sector (public sector and 
legal private sector) 
 
 
 

Unlicensed sector 
(illegal private 
sector) 

Quality of medicine, 
measured in terms of failure 
rate  
  
A failed sample was one 
that did not conform to the 
“recognized standard 
specifications for identity of 
API, disintegration, 
dissolution, and assay for 
content of API, or any major 
physical deficiencies.” 
 

Pribluda, Barojas, 
Anez et al 
2012[42] 

Pre-post study 
 
Samples 
collected from 
2005-2010 

Authors cited another 
article for definitions 
and distinctions 
between counterfeit, 
substandard and 
degraded products.  
 

Amazon Basin countries 
 (Bolivia, Brazil, Colombia, 
Ecuador, Guyana, Peru, 
and Surinam  and selected 
countries in Central 
America) 
 
1,663 malaria medicines  
Sampling from public 
sector 
 

The Promoting  the Quality of 
Medicine (PQM) program’s 
monitoring quality of medicine 
(MQM activities 
  
Key feature: 
Technical assistance to implement 
the use of basic tests as a key 
screening mechanism and ensure 
the quality of malaria medicines 
 
 

Pre-implementation 
of  PQM’s MQM 
assessments (2005) 

Changes in quality of 
medicine, measured in 
terms of failure rate  
 
Failure was defined as a 
sample that “did not comply 
with V&P inspection and/or 
basic tests requirements” 
Confirmatory and/or other 
forensic testing and follow 
up with manufacturers 
would have been necessary 



to determine if the failures 
were due to counterfeits  

PQM Program, 
2010[40] 
 
 
Funded by the 
USAID 
 
 
 

Pre-post study 
 
Report 
 
Samples 
collected from 
2005-2010 
 
 
 
 
 
 
 

No clear definition 
provided for the terms 
counterfeit and 
substandard used in the 
report 

Samples collected from 
Southeast Asia (Cambodia, 
Lao PDR, Thailand, 
Vietnam) and Philippine 
 
Samples include 3021 
antibiotic, 6176 
antimalarial, 625 anti-
tuberculosis, and 234 
antiretroviral medicines  
 
Sampling from public, 
private, and unlicensed 
sectors at wholesalers, 
health care facilities, retail 
pharmacies, and non-
pharmacy outlets 

Initiation and expansion of the 
Promoting the Quality of Medicine 
(PQM) Program 
 
In 2006-2007 the program expanded 
to include other drug types and 
classes in both the public and private 
sectors with increased cooperation 
and collaboration with country’s 
MOH, drug regulatory authorities, 
national priority disease control 
programs, national medicine quality 
control laboratory, surveillance site 
staffs, and community healthcare 
workers 
 
 

Pre-expansion of 
the PQM program 

Changes in prevalence of 
counterfeit and substandard 
medicines, measured in 
terms of failure rate 

 WHO, Jan 
2011[25] 
 
This document has 
been produced 
with the financial 
assistance of the 
European Union, 
the Bill and 
Melinda  Gates 
Foundation and 
UNITAID 

Cross-sectional 
study 
 
Report 
 
Samples 
collected  in the 
period April - 
June 2008 

No clear definition 
provided for the terms 
counterfeit and 
substandard drugs used 
in the study 
 
 Authors stated that 
“confirmation of 
substandard products as 
counterfeits is a very 
complex activity going 
beyond the scope of 
quality testing and 
therefore could not be 
fully executed.” 

Six countries of sub-
Saharan Africa (Cameroon, 
Ethiopia, Ghana, Kenya, 
Nigeria and the United 
Republic of Tanzania). 
 
935 samples of selected 
antimalarials (artemisinin-
based combination 
therapy (ACT) products 
and 
sulfadoxine/pyrimethamin
e (SP) products) 
 
Sampling from different 
distribution levels 
including the informal 
market in at least three 
geographical regions of 

-Registration of drugs  (authorization 
for use in the country of collection 
by the National Medicines 
Regulatory Authority) 
 
-WHO-prequalified drugs 
 
-Licensed drug outlets 
 

-Non-registered 
drugs 
 
-Non-WHO 
prequalified drugs 
 
-Unlicensed drugs 
outlets 

Changes in quality of 
medicine, assessed in terms 
of failure rate 
 
 



high malaria prevalence 

Syhakhang, 
Lundborg, 
Lindgren et al, 
2004[23] 
 
 
Funded by the 
Swedish 
International 
Development 
Cooperation 
Agency (Sida) 
 

Retrospective 
study 
 
Samples 
collected in 
1997 and 1999 

No clear definition 
provided for the terms 
counterfeit and 
substandard used in the 
study 
 
 

Lao PDR, Savannakhet 
province 
 
Essential drugs ampicillin, 
tetracycline, chloroquine 
and acetyl salicylic acid  
 
In 1997, 366 samples were 
analysed and 300 in 1999 
 
Sampling from private 
licensed pharmacies 
 
. 

Implementation of the National Drug 
Policy Programme (NDPP) between 
1997–1999 
 
Key features: 
(i) The development of regulations, 
e.g., improvement of the drug 
registration system and increased 
requirement for imported products 
(ii) Training of drug inspectors in 
good manufacturing and pharmacy 
practice   
 (iii) Appropriate legal actions, e.g., 
fines and product recall 

Pre-implementation 
of  Program  

Changes in prevalence of 
substandard drugs, 
measured in terms of failure 
rate 
 
*Substandard drugs 
included drugs with no 
active ingredients 

Tipke, Diallo, 
Coulibaly et al, 
2008[35] 
 
Funding from the 
Deutsche 
Forschungsgemein
schaft 

Cross-sectional 
study  
 
Study carried 
out in 2006 

No clear definition 
provided for the terms 
substandard drug used 
in the study  
 
Authors acknowledge 
that it would be difficult 
to distinguish if failed 
samples with 
substandard active 
ingredients during 
manufacture were 
deliberately or 
unintentionally 
performed 

Nouna Health District in 
north-western Burkina 
Faso 
 
88 samples of anti-malarial 
medications (tablets and 
capsules of chloroquine, 
amodiaquine, 
sulphadoxine/pyrimethami
ne, quinine, artesunate 
and, artemether-
lumefantrine)  
 
Sampling from licensed 
and illicit drug outlets  

Licensed drug outlets ( public and 
private pharmacies, community 
health workers) 

Unlicensed drug 
outlets ( market and 
street vendors, 
shops) 

Quality of drug assessed in 
terms of failure rates  
 
Failure was defined as a 
medicine failing any single 
quality control test 
(including physical and 
visual inspections) 
 
*Failed drugs were referred 
to as substandard (one 
sample contained none of 
the stated active ingredient) 

USP  Drug Quality 
and Information 
Program,  
2010[37] 
 
Funding source  
not clearly 
mentioned but 

Cross-sectional 
study 
 
Report  
 
Samples 
collected over 
the period of 

No definition provided 
for the terms counterfeit 
and substandard 
medicine used in the 
study 
 

Three African countries: 
Madagascar, Uganda. 
Senegal 
491  artemisinin-based 
combination therapy (ACT) 
and sulfadoxine-
pyrimethamine (SP) 
products  

Licensed sectors (regulated public 
and private sector) 
 
 
 

Unlicensed sector 
(informal market) 

Prevalence of substandard 
and counterfeit drugs, 
measured in terms of failure 
rate 
 
 



 

most probably 
involves WHO and 
USP 

April–June 2008  
Sampling  from both 
wholesale and retail 
outlets, in the regulated 
private and public sectors 
and informal market 

Wondemagegnehu
, 1999[29] 
 
Financed by The 
Government of 
Japan 

Cross-sectional 
study 
 
Report 
 
Field visits 
made in 1996 
and 1997 

WHO definition used 
 
“Counterfeit products 
may include products 
with correct ingredients, 
wrong ingredients, 
without active 
ingredients, with the 
incorrect quantity of 
active ingredient or with 
fake packaging” 
 
Author acknowledges 
the absence of a 
universal definition of 
counterfeit drugs 

Two Asian countries: 
Myanmar and Viet Nam 
 
503 samples of Amoxicillin, 
ampicillin, 
chloramphenicol, 
chloroquine, co-
trimoxazole, diazepam, 
metronidazole, 
paracetamol, ranitidine, 
rifampicin, salbutamol and 
tetracycline 
 
Sampling from public and 
private drug outlets and 
market places 

Registration of drugs by Drug 
Regulatory Authorities (DRAs) 

Non-registered 
drugs 

Prevalence of counterfeit 
and substandard drugs 
 
Outcome assessed in terms 
of authentication and 
quality testing for API 

WHO, Nov. 
2011[31] 
 
The document has 
been produced 
with the financial 
assistance of the 
Bill & Melinda 
Gates 
Foundation and 
UNITAID. 

Cross-sectional 
study 
 
Report  
 
Samples 
collected 
between 
September 
2009 and 
February 2010 

Substandard, spurious, 
falsely-labelled, falsified 
or counterfeit medicines 
may include those with 
“the correct ingredients 
or with the wrong 
ingredients, without 
active ingredients, with 
insufficient active 
ingredient or with fake 
packaging.” 

Six countries: Armenia, 
Azerbaijan, Belarus, 
Kazakhstan, Ukraine, and 
Uzbekistan 
 
291 samples of first and 
second-line anti-
Tuberculosis medicines 
 
Sampling from 84 discrete 
sites from public and 
private sector 
procurement and 
treatment centres 

WHO pre-qualification of drugs 
 
WHO Pre-qualification is a “service 
provided by WHO to facilitate access 
to medicines that meet unified 
standards of quality, safety and 
efficacy primarily for HIV/AIDS, 
malaria, TB, and reproductive 
health” 
 

Non-WHO pre-
qualified drugs 
 

Quality of selected 
medicines assessed in terms 
of failure rate 
 
Samples were considered to 
be in compliance with 
standards if they met the 
specifications as outlined in 
the quality control tests 


