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Abstract: Background: The World Health Organization estimates that more than 10% of the 
medications in use in developing nations are fake. False active ingredients or contaminants that pose 
a risk to public health can be found in counterfeit medications. Objective: The aim of this research 
was to evaluate the applicability of the quality control procedures that Kinshasa's reference 
laboratories employ. Methods: The analysis managers of three approved laboratories were chosen, 
and they were questioned regarding the kinds of analyses they performed, the tools they had, and 
the experience of their staff. Results: It was discovered that all of these labs could identify and 
measure active substances. However, only the majority active ingredient is quantified in medications 
containing many active compounds. Furthermore, none of the labs look into and measure 
contaminants, leftover solvents, or distinguish between enantiomers in final goods. These 
laboratories have been determined to possess the qualified personnel and up-to-date equipment 
necessary to perform all the tests necessary to identify and quantify contaminants ; yet, all of this 
potential is still underutilized. Conclusion: To guarantee the population receives the high-quality 
medications it is important to ensure that public health authorities aware of international quality 
control requirements commitment from those laboratories and are rigorously adhered to and 
implemented. 

Keywords: Counterfeit drugs; impurities; Residual solvents; Potential genotoxic impurities; Human 
carcinogens 
 

Introduction 

Counterfeit, falsified, or fraudulent drugs are those that have faults caused by a deliberate act of 
fraud during manufacturing and/or distribution. The offenders' purpose is to defraud everyone 
(distributors, authorities, prescribers, patients, etc.) in order to make money [1]. Falsified medicines 
can be obtained through both informal and formal channels [2], and they can contain both generic 
and reference compounds. The falsification could involve the active ingredient (drugs with 
questionable quality and quantity), the packaging (extension of the expiration date), or the drug's 
presentation and composition being identical to those of the reference drug (drugs with a lack of 
traceability) [3,4]. 

Substandard pharmaceuticals are traceable drugs that have accidental faults caused by 
negligence or technical inadequacy (lack of modern equipment) during the manufacture or 
distribution process. These pharmaceutical goods may have dosage issues (under- or overdosage), 
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active component instability, bioavailability, contamination with other chemicals in the 
manufacturing environment, lack of sterility, poor labeling, and so on [2]. Counterfeit and 
substandard drugs are currently a major public health issue, claiming thousands of lives each year, 
with Africa bearing the brunt of the cost. Statistics reveal that around one-third of all drugs circulating 
on the continent are counterfeit [3]. Several factors contribute to the prevalence of inferior and 
fraudulent medicines on the African market. Studies have shown that the risk of finding these 
medicines in the distribution chain is high, due to : the absence or weakness of National Regulatory 
Authorities in the health system, weak or outdated legislation, lack of effective quality control of 
medicines, lack of modern technical capacity, and even conflicts of interest and corruption [3,4].  

Poor(lower)-quality drugs can induce negative effects that may have major consequences: 

- Fake ingredients (false API) that can result in treatment failure. 
- Under-dosed medications  which can worsen the patient's health, increase the likelihood of 

antibiotic resistance, with direct impact on life which can possibly cause death.  
- Active component overdosage can result in patient intoxication, erode patient trust in the 

healthcare system, and cause established treatment regimens to fail. 
- Companies that manufacture illegally duplicated pharmaceuticals may face significant 

financial losses, potentially hindering future research and production of new drugs.  
- And finally, substandard drugs can cause the manufacturer's reputation to suffer, potentially 

driving away many of its customers and reducing sales. 

Several tragedies in Africa show the terrible consequences of counterfeit and substandard 
medicines: 

• In Cameroon in 2019, an antidiabetic (glibenclamide) was used as an antihypertensive together 
with hydrochlorothiazide. Victims of this false medicine experienced hypoglycemia episodes, 
which could lead to death. During the immunization campaign in Niger that year, huge batches 
of a fake meningitis A vaccine (Mencevax ACWY) were discovered [5]. 

• As if that weren't enough, the World Health Organization (WHO) warned in October 2022 that 
cough syrups manufactured by the Indian company Maiden Pharmaceuticals Limited were 
linked to the deaths of 66 Gambian children. Subsequent quality testing on these samples 
indicated that they were contaminated with substantial amounts of ethylene glycol and 
diethylene glycol, both hazardous and potentially lethal compounds [6]. 

Another risk of poor or falsified drugs is that they may include contaminants that might harm 
health by causing teratogenic, mutagenic, or carcinogenic effects [7]. 

- In April 2021, the European Directorate for the Quality of Medicines and Healthcare (EDQM) 
notified the potential existence of mutagenic azido contaminants in several Sartan-class 
medications used to treat hypertension and heart failure [8].  

- In May 2021, Health Canada issued a warning to the public about specific batches of 
irbesartan, losartan, and valsartan after testing confirmed the presence of azido contaminants 
at levels over the permitted limit. Long-term exposure to these azido impurities that above the 
permissible level may raise the risk of cancer and mutation [4]. 

Pharmaceutical impurities are chemicals that coexist with the active pharmaceutical ingredient 
(API) or can arise during the API's manufacture or aging and formulation. Even small amounts of 
these contaminants can have an impact on the drug's efficacy and safety. Drug safety is determined 
by both the toxicological qualities of the active substance and the impurities it contains. Because 
impurities in APIs can have an impact on the safety and quality of pharmaceutical products, 
investigating and quantifying API impurities must be a top priority in medication quality control [9]. 

Impurity profiling in pharmaceuticals is currently required, as the presence of impurities, even 
in trace amounts, can pose a risk to human health. Numerous pharmacopoeias, including the 
European (EU) [10], American (USP) [11], Indian (IP) [12], and British (BP) [13] Pharmacopoeias, have 
developed monographs outlining the minimal levels of permitted contaminants in pharmaceutical 
products for human consumption. Compliance with the monographs included in pharmacopoeias 
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on impurity profiling is becoming a responsibility that regulatory bodies must prioritize, as this issue 
affects national interests [14,15]. The methods described by these monographs for identifying and 
quantifying these impurities must be exceedingly sensitive, as impurities are frequently detected in 
trace amounts in pharmaceutical goods. These cutting-edge techniques include: High-Performance 
Liquid Chromatography (HPLC), Ultra High-Performance Liquid Chromatography (UHPLC), 
Liquid Chromatography Mass Spectrometry/Mass Spectrometry (LCMS/MS), or Gas 
Chromatography Mass Spectrometry (GCMS)...Nuclear Magnetic Resonance (NMR), High-
Performance Liquid Chromatography (HPLC), Fourier Transform Ion Cyclotron Resonance Mass 
Spectrometry (FTICR-MS).   

This modern technology remains prohibitively expensive, making it inaccessible to many 
scientists, particularly those in underdeveloped nations. Furthermore, these new techniques still 
require skilled staff for efficient use, which might drive up the cost of analysis and render medicines 
inaccessible to Africa's poor population.   

Obtaining chemical substances in their completely pure condition is nearly impossible. Indeed, 
even reference substances contain minute amounts of contaminants. It is possible to acquire 
chemicals of appropriate purity if proper precautions are taken at various stages of production [16]. 
Thus, reaching an acceptable level of purity for pharmaceutical compounds is heavily reliant on the 
cost-effectiveness of the process, the efficacy of the purification method, and the stability of the 
finished product. Obtaining high-purity, pharmacologically safe pharmaceutical products would 
necessitate a significant investment in capital, modern technology, and skilled labor. Purification of 
chemical components is thus a very expensive process that will raise the price of the drug [17]. 

The pharmaceutical industry is especially vulnerable to fraud and corruption due to the high 
market value of pharmaceutical products. Because the objective of individuals who produce low-
quality pharmaceuticals is to make more money, they will undoubtedly not invest the money 
required to achieve an acceptable level of purity in the drugs they give to the public, resulting in a 
significant chance of detecting contaminants in low-quality drugs [17]. 

The Democratic Republic of Congo (DRC) remains a destitute country that has been at war for 
30 years. Its healthcare system has yet to receive a big budget, while the war effort and institutional 
lifestyles absorb a significant portion of the national budget. For example, the draft finance law for 
the fiscal year 2024 allocates only 9.2% of the national budget to health [18]. 

This study was initiated in this context, with the goal of assessing the relevance of quality control 
testing of pharmaceutical products performed by approved laboratories in the city and province of 
Kinshasa, and, if necessary, drawing the attention of regulatory authorities to potential flaws in our 
quality control system and the risks posed to the population. 

Materials and Method 
A survey of approved laboratories in the city of Kinshasa Province was conducted to determine 

the adequacy of their procedures for assessing pharmaceutical items. A total of three approved 
laboratories (Lab01, Lab02, and Lab03) were chosen, and their pharmacists in charge of drug analysis 
and quality control were interviewed using a prepared questionnaire. 

The study took place over two months, from September 3 to November 3, 2023. During this time, 
we were able to conduct in-depth interviews with pharmacists and staff members from participating 
laboratories. These interviews were semi-structured, which allowed us greater freedom in the 
questions asked and a more tailored approach to each participant. 

Additionally, we took care to protect the participants' confidentiality and anonymity by gaining 
their prior approval for the recording and use of the information they provided. 

Our methodological approach allowed us to obtain accurate data, which served as a solid 
foundation for analyzing our findings. 

Furthermore, a review of the literature on contaminants was conducted on some medicinal 
goods regularly consumed and available in Congolese marketplaces. In fact, the research focused on 
identifying the contaminants that these medications may contain and their potential effects on human 
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health. Finally, a final investigation was conducted on the reappearance of specific chronic diseases 
that are likely to be caused by contaminants in certain pharmaceutical items, as well as a cause-and-
effect analysis. 

Results 
I. Physico-chemical testing of medicinal products 

Identifying and measuring the active ingredients in the medications to be tested is a critical step 
in pharmaceutical quality assurance. This phase ensures that prescribers and patients are dealing 
with the correct products and quantities. This ensures disease treatment as long as the patient follows 
the dosage prescribed by his or her doctor.  

The identification and measurement of contaminants, degradation products, and residual 
solvents in pharmaceuticals has become vital, following the scandals already documented globally 
due to their harmful nature [10–12]. Today, global organizations and reference books are establishing 
criteria to minimize the percentage of contaminants in medicines. Another key problem is 
differentiating the enantiomers of certain medications, which may exist as racemic mixes or have the 
active enantiomer replaced by the non-active enantiomer. This can pose a serious risk, as one of the 
enantiomers may be more harmful than the other (as in the case of thalidomide). Table 1 displays the 
results of physicochemical tests, as well as impurity and enantiomer analysis. 

Table 1. Physico-chemical tests and impurity analysis. 

Questions for assessment Lab01 Lab02 Lab03 

Identification and quantification of the active ingredient Yes Yes Yes 

Identification and quantification of impurities No Yes No 

Identification and quantification of residual solvents No No No 

Identification and quantification of all active ingredients present in 

the medicine 

No No No 

Identification of enantiomers in raw materials No Yes No 

Identification of enantiomers in finished products No  No  No  

II. Identification of available modern equipment 

The presence of impurities in pharmaceutical products is a severe issue not only for human 
health but also for medication stability. The search for contaminants and their characterisation are 
thus critical tasks in medicine quality management. Impurities are detected in trace amounts, Hence, 
there are limits above which they must be reported, identified, or quantified. All of this is only 
possible if laboratories have access to cutting-edge, specialized equipment. The Table 2 presents the 
results for the equipment available in Kinshasa's reference laboratories.  

Table 2. Available and operational peak equipment. 

Questions for assessment Lab01 Lab02 Lab03 

Do you have an HPLC available and operational ? Yes Yes Yes 

Do you have a CE available and operational ? Yes Yes Yes 

Do you have a GC available and operational ? No No No 

Do you have a LC-MS available and operational ? No No No 

Do you have people qualified to handle them? Yes Yes Yes 

Do you use this equipment for routine analyses as recommended by 

pharmacopoeias? 

No  No  No  
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III. Impurities found in some medicines commonly used in Kinshasa 

Impurities or pollutants in pharmaceutical products, even in trace amounts, might undermine 
their stability and efficacy, posing a risk to public health. The International Conference on 
Harmonization's (ICH) rules provide for the control of contaminants in final pharmaceutical 
compounds [19]. Because it is not always possible to entirely eliminate contaminants from 
pharmacological compounds during synthesis, producers frequently attempt to reduce their 
presence after synthesis is completed. Nonetheless, it is difficult to remove structurally bound 
contaminants from the final product, and doing so incurs significant costs. As a result, 
pharmaceutical companies are dedicating an increasing amount of effort and money to developing 
new, effective procedures for minimizing contaminants in the final product [20]. 

1. Paracetamol 

Acetaminophen, or paracetamol, is the most commonly used painkiller. It is used to treat a 
variety of pains (headaches, toothaches, joint discomfort, illness, menstrual cramps, ...). It is also 
effective in treating fever related to other sickness such as malaria, etc. However, Paracetamol 
contains a variety of impurities : 

1.1. p-aminophenol or 4-aminophenol (PAP) 

The 4-aminophenol, also known as p-aminophenol (PAP), is a significant impurity of 
paracetamol that can occur during the production process or as a result of poor storage conditions 
[21]. PAP is a nephrotoxic and teratogenic metabolite of paracetamol that can cause 
methemoglobinemia even at low levels [22]. Because of its high toxicological profile, drug regulatory 
organizations such as the European Medicines Agency (EMEA) and the Food and Drug 
Administration (FDA) have set a limit of 50 ppm (0.005% w/w) for PAP impurities in drugs [23,24]. 

1.2. p-Chloro-acetanilide 

Another acetaminophen impurity is p-chloro-acetanilide (PCA). Numerous investigations have 
found that certain chloro-acetanilide derivatives are carcinogenic and can damage genetic material 
[14]. 

1.3. 4-nitrophenol 

It is a precursor of 4-aminophenol, and is regarded as a possible contaminant in paracetamol. 
Given the documented toxicity of 4-aminophenol, the British Pharmacopoeia limits the maximum 
concentrations of 4-aminophenol and 4-nitrophenol to fewer than 0.1% and 0.05% (w/w) [25]. 

2. Drugs of the Sartan class [26–28] 

2.1. Azido impurities 

Azido impurities are pollutants that can be generated and integrated into drug substances or 
drug products by using catalysts, reagents, raw materials, or solvents during the drug substance 
manufacturing process. They belong to the Sartan class of medications (irbesartan, azilsartan, 
losartan, valsartan, olmesartan, candesartan, telmisartan, etc.) and are known mutagens and 
carcinogens. 

2.2. N-nitrosoalkylamine 

Among them we can cite N-nitrosodimethylamine, N-nitrosodiethylamine, N-
nitrosoethylisopropylamine, N-nitrosodibutylamine, and N-nitroso-N-methyl-4-aminobutyric acid 
that are all known as carcinogenic compounds and which are commonly considered like impurities 
found in generic drug substances and drug products belonging to the Sartan-class drugs. 

2.3. Potential genotoxic impurities 

Methyl N-((2′-(1H-tetrazol-5-yl) -[1,1′-biphenyl]-4-yl)-N-nitroso-L-valinate and methyl N-
nitroso are two potentially genotoxic impurities found in Valsartan. 

3. Metronidazole benzoate [29,30] 
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Metronidazole is a basic medicine used to treat anaerobic bacterial and protozoal diseases. 
Metronidazole is now a widely established antibacterial that is used to treat a variety of illnesses, 
including amoebiasis and bacterial septicemia. 

3.1. Benzoic acid 

Benzoic acid serves as a starting ingredient in the production of metronidazole benzoate. The 
breakdown of metronidazole benzoate yields benzoic acid. When the residual content of respirable 
suspended particles surpasses the tolerable level of 0.1%, it causes toxicity in the lungs, neurological 
system, and mucosal membranes. Repeated or extended exposure to the chemical may cause organ 
damage. 

3.2. Nickel 

When used as a catalyst in the manufacture of metronidazole, the residual respirable suspended 
particle content can surpass 20 ppm, causing hazardous consequences such as dyspnea, asthma, acute 
pulmonary edema, and pulmonary fibrosis [31]. 

4. Metformin and Ranitidine 

These three medicines also include N-nitrosodimethylamine (NDMA), which is classified as a 
probable carcinogen and genotoxic in vivo and in vitro by the International Agency for Research on 
Cancer (IARC) [32]. 

4.1. Metformin 

Metformin is the most often given pharmacological treatment for type 2 diabetes, either alone or 
in combination with insulin or other hypoglycemic agents [32]. In December 2019, NDMA was found 
in metformin pharmaceuticals in Singapore, prompting a voluntary recall of the drug product; by 
January 2023, 17 separate medication manufacturers in the United States had recalled a total of 283 
batches of metformin for the same reason. Nitrites in excipients, nitrites in manufacturing water, and 
nitrocellulose in packing materials may all operate as nitrosating agents [33]. Unfortunately, 
metformin is still freely available in the DRC. 

4.2. Ranitidine 

Ranitidine is a histamine H2-receptor antagonist used to treat peptic ulcers. It was one of the 
most commonly given medications in the 1980s. Proton pump inhibitors have gradually supplanted 
it, yet it still ranks among the top 15 prescription medications in some European nations [34].   

In 2020, ranitidine, better known under the brand name Zantac, virtually disappeared from the 
world market after several regulatory bodies, including the US Food and Drug Administration, 
recommended its withdrawal following contamination by NDMA, a known animal carcinogen [35]. 
And Ranitidine has just been withdrawn from the Congolese market on February 19, 2024. 

5. Enantiomers 

The presence of one (or more) asymmetrical carbon(s), which create chiral center(s), can provide 
a variety of medicinal or poisonous effects. In many cases, one of the isomers is employed to treat a 
specific ailment, whilst the other may have adverse effects. Examples include:  

5.1. Levo-dopa 

Levo-dopa is a dopamine precursor used to treat Parkinson's disease, and the medicine 
exclusively contains the (S)- (-) enantiomer. The opposite enantiomer, dextrorotatory (R)-(+), is 
poisonous and can cause agranulocytosis. As a result, it must not be present in the final medicine, or 
at least in trace amounts that do not exceed tolerable levels [36].  

5.2. Bupivacaine 

Bupivacaine, which is utilized as an anesthetic due to its (S)- (-) isomer, is sold as 
levobupivacaine. The (R)- (+) enantiomer poses a risk to the heart and central nervous system.  

5.3. Thalidomide 
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The drug is utilized as a sedative and hypnotic during pregnancy because of its (R)-(+) 
enantiomer, while the (S)-(-) enantiomer has a teratogenic impact via its hydroxylated metabolite [37]. 

5.4. Dexambutol 

Dexambutol, also known as (S, S) -(+) -ethambutol, is the only isomer employed as an 
antituberculosis medication because the other isomers, (R, R)-(-)-ethambutol and meso (R,S) isomers, 
are considered too toxic [36]. 

5.5. Quinin 

Quinin is one of the medicines suggested by the National Malaria Control Program to treat 
malaria, which is endemic in the Democratic Republic of the Congo. It is derived from cinchona bark 
and is accompanied by the enantiomer quinidin [38]. 

5.5.1. Quinidin as an impurity of Quinin 

Quinidin is a drug prescribed to treat irregular or fast heartbeats. It operates by regulating the 
heartbeat and electrical impulses. It is also used to treat specific forms of malaria.  

However, it is becoming less popular due to its negative effects and the availability of more 
effective medications to face up that issue as new therapeutic alternatives for treating cardiac 
arrhythmias [39]. 

In a quinin-based preparation, quinidin is regarded an undesirable contaminant since it can 
impair product purity and induce significant side effects such as heart abnormalities and severe 
allergic reactions.  

IV. Inorganic impurities 

Inorganic impurities include substances like chemical reaction catalysts, which are a common 
source of non metals, metals and heavy metals such as chlorides, sulfates and so on. 

These elements' probable presence must be thoroughly investigated, as they are frequently 
employed during synthesis and pose a risk to public health. 

Heavy metals are a type of impurity that must be studied in order to confirm the conformance 
of the regulated substance [40].  

Metals are examined based on their potential danger to human health and are classified as : 

 Class 1 (that includes all the metals of high safety concern) : chromium, iridium, molybdenum, 
nickel, platinum, rhubium, and vanadium. 

 Class 2 (metals with low safety concerns) : copper, manganese, and vanadium.  
 Class 3 (metal with minimum safety issues), which includes iron and zinc. 

V. Residual solvents 

Residual solvents are volatile organic contaminants that may persist in active substances, 
excipients, intermediary products or finished products following processing.  

Proper solvent selection may be motivated by a desire to increase synthesis yield or to determine 
properties such as crystal shape, purity, and solubility of a medication. In this case, the solvent can 
play a critical role in the synthesis process. However, because residual solvents have no therapeutic 
value, they must be removed whenever possible in order to comply with safety restrictions, 
ingredient and product standards, Good Manufacturing Practices, and other quality-based 
requirements [41].  

V.1. Classification of residual solvents according to health risks [41] 

Residual solvents are classified as follow :  

- Class 1 solvents : should be avoided during drug manufacture as they are considered hazardous 
to human health.  

- Class 2 solvents : are of limited use, as their toxicity is less severe.  
- Class 3 solvents : are the most widely used, as they present less risk to human health than class 

1 or class 2 solvents. 
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Table 3. Classification of residual solvents and assessment of their health effects. 

Classes of residual solvents Assessment  

Class 1 : Benzene, Carbon tetrachloride, 1,2-

Dichloroethane 

1,1-Dichloroethene and 1,1,1-Trichloroethane   

(solvents to be avoided) 

 Known human carcinogens 
 Strongly suspected human carcinogens 
 Solvents particularly known to have 

ozone-depleting properties. 

Class 2 : Acetonitrile, Chlorobenzene,  

Chlorobenzene, Cyclohexane 

1,2-Dichloroethene, 1,2-Dimethoxyethane 

N,N-Dimethylacetamide... (solvents to be limited) 

 Non-genotoxic animal carcinogens or 
agents possibly responsible for other 
irreversible toxicities, such as 
neurotoxicity or teratogenicity.   

 Solvents suspected of other significant 
but reversible toxicities 

Class 3 : Acetic acid, acetone, anisole 

1-Butanol, 2-Butanol, butyl acetate,  

ethanol... (solvents with low toxic potential) 

 Solvents with low toxic potential for 
humans; no health-based exposure 
limits required 

Discussion 

Identification and quantification of the active ingredient 
Given the documented circulation of low-quality medicines around the world, particularly in 

poor nations like the Democratic Republic of the Congo, identifying and quantifying active 
components in pharmaceutical products is a vital aspect of the quality control process. This step is 
important for various reasons : 

 Safety  

Correct identification ensures that the appropriate medicine is administered to the correct 
patient. Indeed, a number of incidences involving inaccurate active ingredient identification have 
been documented all around the world [42]. 

 Efficacy 

Quantification ensures that medications contain an adequate amount of active chemicals to treat 
the ailment for which they are prescribed. Accurate measurement ensures that doses are sufficient to 
maintain therapeutic efficacy. In this approach, the measurement of active components contributes 
to the prevention of medication resistance caused by the population's use of underdosed products 
[43]. 

 Quality 

Precise quantification and identification of active components helps to ensure the quality of 
pharmaceutical goods. This includes meeting drug manufacturing criteria. Finally, in pharmaceutical 
laboratories, physicochemical evaluations are critical for ensuring drug quality and regulatory 
compliance. 

Our study revealed that the approved laboratories in Kinshasa all identify the active ingredients 
present in the final products to be analyzed. As for the quantification of all the active ingredients 
present in medicines composed of several active ingredients, all admitted to quantifying only the 
majority active ingredients. Analyzing only the majority active ingredient does not provide complete 
safety for the population, as the unquantified minority product may well be under- or over-dosed, 
hence the importance of systematic quantification [44]. 
Research and quantification of impurities 

It goes without saying that pharmaceutical items meant for human consumption must be 
extensively tested, as the safety of a medicine is determined by the degree of purity of the final 
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product [45].  The process of synthesizing active pharmaceutical ingredients (APIs) involves using 
raw materials and reagents to produce the final medication substance after going through many 
synthesis intermediates. Some of these intermediates, or byproducts of the synthesis process, may be 
harmful and coexist at low concentrations as contaminants in the active ingredient or final drug 
product [46].  

Toxic contaminants, if present in high enough proportions, would be harmful to human health. 
As a result, pharmaceutical sponsors and regulatory bodies emphasize the necessity of impurity 
profiling in medicinal compounds [46].  

The recent discovery of nitrosamine impurities, which are likely human carcinogens, in drugs 
such as angiotensin II receptor antagonists (ARBs), ranitidine, nizatidine, and metformin has 
highlighted the importance of developing a strategy to assess the risks associated with the potential 
presence of nitrosamines in all pharmaceutical products. 

Our investigation revealed that, despite the availability of contemporary technology and 
competent staff in the DRC, the detection and quantification of contaminants in pharmaceutical 
goods is not yet included in the studies performed by accredited laboratories. The concern for the 
population's health and compliance with medication analysis requirements should push them to 
reconsider their quality control priorities. 

This is why, on February 19, 2024, in a circular note in response to the pharmacovigilance 
commission's numerous reports and recommendations, the Congolese Pharmaceutical Regulatory 
Authority (ACOREP) decided to require all drugs in the SARTAN family (valsartan, losartan, 
telmisartan, libersartan, candersartan, and olmesartan) to be tested for incriminating impurities 
before registration. Applicants must submit risk management strategies and reports for marketing 
authorization (MA) renewals. ACOREP also mandates enterprises to produce a benefit-risk 
assessment report along with analytical results. Finally, ACOREP has decided to withdraw a variety 
of items from the market, including all types of ranitidine, due to their nitrosamine content. Toxic 
metals like As, Pb, Pt, Pd, Cd, Hg, Se, Cr, Al, Ni, Cu, and U enter the human body through alimentary 
diets, air, water, and pharmaceuticals.  

Metals such as Pt and Pd are good catalysts and are thus commonly employed in drug 
production. As a result, they may be present in the final product as catalyst residues [45]. Hence the 
need of regulating the presence of heavy metals in finished pharmaceutical products. 
Identification and determination of residual solvents 

Because of the possible hazards to public health, analyzing residual solvents in pharmaceutical 
preparations is a critical aspect of drug quality control.  

For toxicological reasons, producers must adhere to the limits outlined in the various 
pharmacopoeias and guidelines. Aside from having little medicinal use, they can be poisonous and 
hasten the disintegration of the completed product. Our survey results revealed that none of the 
approved laboratories conduct residual solvent research or quantification, putting the entire 
population at risk of contracting cancer, as most organic solvents are carcinogenic. 
Differentiation of enantiomers 

Today, pure enantiomers are preferred over racemic combinations. Indeed, multiple studies 
have revealed that the two enantiomers of a medication frequently have opposite pharmacological 
effects on the body. They can interact differently with biological proteins, enzymes, and receptors, 
resulting in therapeutic effects for one and deleterious effects for the other, as in the instance of 
thalidomide, where one of its enantiomers is an anti-vomiting medication and the other is teratogenic 
[47]. 

In the case of levodopa, the levorotatory enantiomer of dopa, the precursor of dopamine, used 
to treat Parkinson's disease, only the levorotatory (S)-(-) isomer is preserved because the (R)-(+) 
isomer increases the risk of agranulocytosis [48].  

(R)-(+) bupivacaine and (R)-(+) ropivacaine are two similar synthetic local anesthetics. While the 
former was utilized in a racemic mixture, proof of the (R)-(+) enantiomer's toxicity to the heart and 
brain led to the marketing of only the (S)-(-) bupivacaine isomer. The same is true with ropivacaine, 
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where the (S)-(-) enantiomer is chosen for its higher anesthetic activity and longer duration of action, 
whereas the (R)-(+) isomer has only a little arrhythmogenic effect on the heart due to its low affinity 
for sodium channels in cardiac muscles [49]. 

Our survey results revealed that just one laboratory admitted to doing the essential tests to detect 
enantiomers on the raw material ; the rest do not do so on either the raw material or the completed 
product.  

Enantiomer identification necessitates the use of specific but easily available techniques 
(polarimeter, chiral chromatography, NMR). Because health is priceless, enantiomer identification 
should be included in routine tests to ensure population health. 
The performance of available equipment : HPLC, GC, EC 

Drug quality control is a critical phase in the drug distribution process. It ensures their 
dependability before they are utilized and helps to combat counterfeit or low-quality drugs. 
Traditionally, quality control is conducted out using the procedures indicated in pharmacopoeia 
monographs. 

Today, most pharmacopoeias and reference works recommend instrumental techniques such as 
infrared spectroscopy (primarily identification), UV-visible spectroscopy (identification and assay), 
thin-layer chromatography (identification and analysis of impurities), high-performance liquid 
chromatography (HPLC) (identification, assay, determination of impurities or related substances), 
and gas chromatography for the analysis of volatile substances and residual solvents (59). Several 
high-performance detectors can be used with these techniques to improve their efficiency (LC-MS, 
GC-MS, ...). 

Our survey found that the majority of this equipment is already accessible in DRC reference 
laboratories, but its usage in regular analyses remains problematic. Titrimetric analyses have outlived 
their usefulness due to constraints in terms of the level of precision required for drug analysis and a 
lack of selectivity. Our laboratories must confront the facts and recognize that only cutting-edge 
procedures are capable of reliably identifying and measuring contaminants that can pose major 
health risks to the population. 
Exposure to impurities: a possible cause-and-effect relationship 

Chronic noncommunicable diseases such as cancer, hypertension, and kidney failure are causing 
increased morbidity and death in developing countries such as the Democratic Republic of the 
Congo. Epidemiological research on these diseases have identified a number of risk factors, most 
notably lifestyle-related.  

Several papers indicate smoking, alcohol intake, sedentary lifestyles, low-fiber diets, and 
changes in reproductive behaviors, among other things [50,51]. Medicines, through their interactions 
with the human body or their makeup, can cause diseases in humans.  Antibiotics, antidepressants, 
antihypertensives (calcium channel blockers, angiotensin II converting enzyme inhibitors) [52–54], 
and counterfeit medications may all contain genotoxic impurities or carcinogenic residual solvents 
[55].  More in-depth local studies are required to examine these risk variables in real terms, in order 
to assure the safety of the community. 

Conclusion 

This investigation demonstrated the need of checking for potential impurities, as the presence 
of contaminants reduces product quality and poses health concerns to patients.  

Several drugs have been withdrawn from the global market due to the presence of contaminants 
that are harmful to human health, but these items continue to circulate freely in the DRC. This is true 
for certain drugs in the Sartan and Metformin families. Several other medicines that are believed to 
contain harmful impurities continue to circulate freely in the DRC, despite the fact that these 
impurities are never studied. This is the case with paracetamol, which may contain para-
aminophenol, a nephrotoxic product, and piroxicam, which contains 2-aminopyridine, a genotoxic 
product. 
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Finally, it was discovered that the cutting-edge equipment and professional staff available were 
underutilized. In truth, the Faculty of Pharmaceutical Sciences at the University of Kinshasa's drug 
analysis department already employs several professionals trained at Congolese state expense but 
who are underutilized.  

The public health authorities must ensure that international quality control standards are strictly 
followed and applied in order to provide the population with the high-quality medicines it deserves. 
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