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A SURVEILLANCE SYSTEM AND DRUGA SURVEILLANCE SYSTEM AND DRUG
FORENSIC NETWORK TO MONITOR THE

QUALITY AND AUTHENTICITY OF ARTEMISININ
TREATMENTS IN AFRICA

Harparkash Kaur – LSHTM
Facundo M Fernandez – GIT

Paul Newton – Oxford
MD Green - CDC

DRUG OUTLETS - AFRICA

PHARMACY

MOBILE DRUG SELLERMARKET STALL
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VARIETIES OF ARTEMISININ MONOTHERAPIES AND ACTS

51 VARIETIES IN 1 PART OF A TOWN IN A COUNTRY IN AFRICA

SYSTEMATIC SURVEILLANCE WILL BE CARRIED OUT IN THE FOLLOWING NAMED COUNTRIES

RWANDA; TANZANIA;
UGANDA; MALAWI; 
SOUTH AFRICA; 
NIGERIA, CAMEROON; 
GHANA; 
AFGHANISTAN; LAOS; 
CAMBODIA; VIETNAMCAMBODIA; VIETNAM

Sampling in other countries will be considered but have not been budgeted in the 
project ie Mali
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• Surveillance – Collecting samples of artemisinin
C f

THE DETAIL OF THIS PROJECT

monotherapies and ACTs to assess their quality from a 
range of settings

• Stability - Lab and field based studies to access the 
possible degradation under different storage conditions

• Forensic and Quality Network - Establish “Counterfeit Q y
Drug Forensic Network –CODFIN” to investigate the origin 
of fakes and compile a comprehensive record of drugs 
analysed

STEP 1: AGREEMENTS WITH MOH IN EACH COUNTRY AND LSHTM
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STUDY STARTED IN RWANDA

Pharmacy in Kigali
Market in that remote town – No drugs

Shop in a remote town
No drugs

Actual pharmacy in that remote town

CENTRAL DRUG DEPOT

195 pharmacies / Comptoirs – List has named proprietor, location, province
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Submit by e-mail Print Form

STEP 2: COLLECTION & FILLING IN THE QUESTIONNAIRE

STEP 3: ADD ALL THE INFORMATION FROM THE QUESTIONNAIRE TO AN EXCEL SHEET
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STEP 4: SCAN THE PACKET

mAU

Impurity DHA - 4.3

Artesunate - 4.8

Dihydroartemisinin - 5.2
Artemisinin - 5.5

Artemether - 8.1
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STEP 5 - ANALYSIS USING HPLC
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STABILITY STUDIES

Africa 
- Coartem® and AS/AQ tablets will be 
placed in field locations and in the 
chamber to mimic the field conditions

SE Asia 
- Drugs purchased with WT funds- Drugs purchased with WT funds 
have been placed at sites and 
samples will also be placed in
chambers in USA

Collect Sample

Quantitative HPLC screen

DART MS Analysis
( )

Document using sample 
submission form

Packaging Inspection
And Documentation

LSHTM

LSHTM and CDC as 
validation and/or backup

Georgia Tech

Split each blister pack in two 
or three

Subset 1

Subset 2

Forward representative packages to CDC
For  IR and  Raman screening of inks

Confirmed Fake?
N

Rerun any  inconsistent analysis

DRUG QUALITY AND FORENSIC ANALYSIS WORKFLOW

Is sample suspicious
According to any of the

four previous 
Exams?

Y

(Fingerprint)

Forward or store 
Subset 1 for local DRA, 

DART-MS/MS Analysis
(Selective monitoring

of degradation products)

Identify sample 
ingredients

Dissolution Testing

Degradation 
products present 
and consistent 

with age of

Biological Content Information 
about origin

IRMS Analysis Mineral origin

XRD
Identify mineral 

sample 
ingredients

XRF
Characterize

elemental
composition

Degraded

API Amount
within ± 15%?

Y

N

Quantify selected
wrong APIs by DART-MS/MS

N

Raman, NIR, pixel intensity

LSHTM and CDC as backup

CDC

CDC

Georgia Tech

Mildenhall

Mildenhall

Mildenhall

Georgia Tech

Subset 2

S
ubset 3

If available

Y

Fake

Any toxic?

N

g with age of 
specimen?

Pass Dissolution?
Y

Genuine

N

Substandard

Substandard

LSHTM and CDC as backup

Forensic analysis:
Pollen, Mineral, 
Elemental composition

ALL INFORMATION FED INTO CODFIN 
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CODFIN DATABASE – GEORGIA TECH
Database is built in Microsoft SharePoint but can be accessed by 
any browser

• Organised by country of origin of samples

Detail of a database with information with samples from Ghana: 

LINK 1: BAR CODE

LINK 2: PICTURE & PACKAGING

LINK 3: RAW MASS SPECTRAL DATA
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CONCLUSION

Samples will be classified as counterfeit substandard• Samples will be classified as counterfeit, substandard, 
degraded or genuine based on packaging and chemical 
analysis

• Frequency of poor drug quality in relation to type of drug, 
formulation, type of drug outlet and study site in each 
country

• CODFIN  will provide a comprehensive listing of name, 
packaging, composition declared / found and other 
revealing ingredients (e.g. pollen grains) to help locate 
the origin of the drugs


