
 

 

Suppl Table S2. Chromatographic and spectroscopic techniques for analysis of counterfeited drugs. 

Technique Properties Drug Ref 

Chemiluminescence Advantages:  readily available Artemisinin [25] 

DART and DESI mass 

spectrometer 

DART advantages: rapid and sensitive screening of drugs 

DART disadvantages: highly dependent on source temperature and 

sample matrix. 

DESI advantages: No need for sample preparation or matrix application. 

Measurements are done at atmospheric pressure . 

DESI disadvantages: Does not ionize macromolecules.  Salts and 

impurities concentrations increase during drying and hinder further 

analysis 

Artesunate [26] 

Electric v|tome|xs 

microtomography system 

Identify solid dosage forms 

Advantages: high efficiency and rapid 

Disadvantages: only applied for solid dosage forms asides from the high 

equipment costs. 

Viagra® 

tablets 

(Pfizer) 

[27] 

HPLC Advantages: optimization of separation process, no derivatization step, 

used for polar and non-polar drugs.   

Disadvantages: expensive and need experience in quantification 

Sildenafil 

Tadalafil 

Vardenafil  

[28] 

1H NMR, 2-D DOSY 1H 

NMR, HSQC  

Advantages: high sensitivity- structural information-rich technique, 

quantitative and universal  

Heparin [29] 



Disadvantages: expensive field assay, sophisticated laboratory 

instruments and methods, low sensitivity 

Near-Infrared (NIR) 

spectroscopy 

Advantages: rapid screening tool to detect counterfeit drug products 

Disadvantages: low structural elucidation power 

Prozac, 

Fluoxetine 

HCl 

[30] 

NIR, GC-MS, 

HPLC-DAD-MS 

 

 Dexamethason

e 21-

phosphate 

[31] 

NIR, Raman spectroscopy Advantages: NIR is a fast and non-destructive method, 

Raman provide information into the low-wave number region pivotal for 

the depiction of inorganic compounds 

Lipitor® [32] 

QTOF-MS for determination 

of phosphodiesterase-5 

inhibitors present in illicit 

erectile drugs and  urine 

Advantages: good linearity, low detection limits, accurate and with good 

recoveries for drugs in biological samples. 

Sildenafil, 

Tadalafil 

Vardenafil, 

Avanafil  

[33] 

Visualization, HPLC  Advantages: simple, moderately sensitive, rapid, and inexpensive  Antimalarials 

(AL)  

[34] 

NIR spectra coupled to 

chemometric tools 

Provides information on the composition of active pharmaceutical 

ingredients (APIs) excipients 

Fluconazole [35] 

ICP-MS Advantages: favorable detection limits, simple specimen preparation, high 

throughput, measurement of  more than one element simultaneously 

Disadvantage: high capital and maintenance cost of instrumentation 

Ecstasy, 

heroin 

[36, 37] 


