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Abstract 

The quality and safety of these medications have grown to be a major issue for all regulatory bodies as 

the use of complementary and alternative medicine for sickness prevention and treatment has increased 

globally. The most often used type of supplementary and alternative medicine is herbal therapy. 

Worldwide, and much like conventional medication, the effectiveness and safety of herbal remedies 

mostly depend on their quality throughout the growing, harvesting, processing and final stages of 

processing.  

The quality of herbal medicine is directly impacted by their initial processing because of their intrinsic 

complexity, which frequently involves a variety of active components, the primary processing of herbal 

medicines has a direct influence on their quality. Because Good Manufacturing Practices are a crucial 

tool for preventing contamination, mix-ups, and deviations, quality concerns are the reason why 

pharmaceutical regulatory bodies require that manufacturers adhere to them scrupulously, failures and 

errors. However, a strict application of GMP requirements is expensive and would drive the prices of the 

manufactured products up. As a result, a maturity level grading of facilities suggested as a means of 

defending the expenses invested by business who want to invest in ongoing improvement and expand 

their market reach. 

To determine the kind and degree of GMP regulations violation for local herbal manufacturers in 

Uganda, the National Drug Authority examined 36 Good Manufacturing Practice (GMP) inspection 

reports of local herbal manufacturers. The many GMP chapters and associated sub parameters made up 

the factors taken into consideration while analyzing standards compliance or noncompliance of the local 

herbal manufacturers’ frequent defaults on GMP parameters were detected, along with accompanying 

frequencies to determine the relationship between conformation and the question in each categories the 
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Pearson Chi-square test was used separately for each category. Out of the 30 facilities that were 

inspected, only 22% were found to comply with GMP requirements as per National Drug Authorities 

(NDA) guidelines; the majority of facilities, (78%), were found to be noncompliant. Of the facilities 

inspected, 25 were undergoing their first GMP inspection.  

Keywords: Herbal drugs, Drug regulation, Traditional medicine, GMP, Quality assurance, Regulatory 

affairs, GMP compliance 

INTRODUCTION 

Herbal products are utilized all around the world. Quality monitoring of these items has grown in 

importance in the setting of globalization, not just for customers but also for producers. Globally, laws, 

rules, and guidelines defining the standards for herbal goods’ good manufacturing practices (GMP) vary, 

and harmonization has not yet been accomplished. In order to identify the variations in terms of 

principles, contents, supervision, and industrial influence. 

In many nations, herbal products are becoming a more significant part of the healthcare system. Herbal 

products have garnered a lot of attention lately as a substitute for traditional medications, as shown in 

many industrialized nations. The demand for herbal goods is rising, which causes the global market to 

grow. The quality, safety and effectiveness of herbal products are now key concerns for the public, 

pharmaceutical companies, and health authorities due to their transformation from a primary treatment 

choice to a major commodity. 

The quality of herbal products has a significant impact on their safety and effectiveness. Like 

conventional medications, herbal products are unavoidably linked to inherent problems like adverse 

reactions. However, with appropriate quality control procedures of the manufacturing process, quality 

risks like misidentification/mislabeling of herbal ingredients, adulterations, substitutions, and heavy 

metal/pesticides/microbial contaminations can be adequately reduced. Therefore, GMP continues to be 

one of the most crucial instruments for ensuring that the manufacturing process id conducted in 

accordance with the established standards, that quality control procedures are suitably implemented, and 

that the final goods are of a suitable caliber prior to being made available for purchase. 

Quality control procedures and requirements during the productions of herbal products are extremely 

complex. Furthermore, herbal goods are available and registered in variety of ways in different nations, 

which poses unique technical difficulties for regulatory bodies creating GMP and leads to a range of 

regulatory GMP standards in different nations and areas. For example, only Pan-European territories are 

covered by the EU’s GMP. The production of botanical products as dietary supplements is governed by 

federal law in the United States. Herbal items used in accordance with Chinese medicine (TCM) in 

China, and their production is subject to the same regulations as those governing conventional 

pharmaceuticals. 
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Understanding the variation is crucial for both public safety and the globalization of herbal products 

before the GMP rules and suitable evaluation technique are fully harmonized. In terms of public safety, 

the primary extrinsic element that leads to the disqualification of herbal products that jeopardize their 

efficacy and safety and endanger the health of consumers is non adherence to GMP. The public can 

avoid misunderstandings regarding self-medication by being aware of the various GMP criteria for 

herbal products. For the objectives of regulation; assessment, and verification, the international 

evaluation of GMP standards must also be taken into account by the regulatory authorities, inspection 

organizations, and auditors. The advancement of GMP standards to worldwide standards is particularly 

vital for developing nations, as it is crucial criterion for enhancing the credibility of herbal goods in both 

domestic and foreign markets. Manufacturers must comply with local GMP laws and exhibit satisfactory 

pre- and post- market assessment prior to sales in order for herbal products to successfully go global. 

 According to certain comparative studies, GMP regulations for herbal products may differ in China, 

Germany, and the US based on the perceived values of health maintenance and improvement in various 

areas and nations.PIC/S GMP rules are high level, but they are not unique to herbal goods, as 

highlighted by a comparison of the GMP in China and the PIC/S GMP in terms of history, organization, 

operating and mission, and influence. In 2008, the China Food and Drug Administration (CFDA) 

conducted a comparative study that examined the GMP standards that were adopted by various countries 

and organizations, such as the US, EU, WHO, PIC/S the international conference on harmonization 

(ICH) and others. The study also developed strategies for pharmaceutical GMP in China. Regulating 

rules or product registration requirements for herbal goods, however, is the primary focus of current 

research.The scope and technical specifications of various GMP standards for herbal products have not 

been thoroughly compared in research, or they are not very specific. 

The purpose of this paper is to examine and contrast, with regard to principles, contents, supervision, 

and performance, five of the most well-known GMP rules for herbal products. The United State Food 

and Drug administration (USFDA) current good manufacturing practices (cGMP) Singapore’s GMP as a 

PIC/S member, China’s GMP, the EU’s GMP, and the WHO’s GMPare chosen because they are 

geographically dispersed throughout the world and encompass almost all of the currently widely used 

GMPs. Herbal items are also officially controlled and largely acknowledged in these chosen countries. 

Ancients peoples’ use of complementary and traditional therapies has been ingrained in their way of life 

and has been used to prevent and therapy for disease (Lemonnier, 2017). In order to prevent and treat 

chronic diseases in the world’s aging populations, traditional and complementary medicine is essential 

health resource. In the quest for novel pharmacological molecules, natural products have yielded 

promising therapeutic possibilities. Plants are the source of several well known medication that are now 

in use, including aspirin, artemisinin, quinine, and vincristine. Herbs are the most common source of 

traditional medicines; however they can also come from minerals and animals, because of its rich 

biological and cultural diversity, particularly with regards to variations in healing method.  
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EAC Potential for the Growth of Traditional Medicine 

Investing in the growth of East Africa’s traditional medicine will pay off handsomely both as a source of 

foreign exchange profits and as a substitute for modern medicine in addressing the region’s existing 

public health issues. In 2017, the east African Community The global market for traditional medicines 

was valued at approximately USD 83 billion per year as of 2008 and is still growing. In 2017, the East 

African Community it is true that only 5000 of the 40,000-45000 plant species with developmental 

potential have been employed medicinally. Africa has enormous potential that is yet untapped and 

awaiting discovery because of its high level of biodiversity. But the biggest threat to this immense 

potential is the quick disappearance of the majority of these natural plant habitats because of human 

activity. Regulation of the preservation of these species is necessary due to the extremely high rates of 

deforestation, which are reported to be 0.7% year (FAO, 2006). Additionally, the absence of permanent 

documentation of these cures in Africa has resulted in a rapid loss of important traditional knowledge.  

According to the World Health Organization (2013),  of their national health care systems.  Nonetheless, 

prior research in other nations and the medical field indicates that there are numerous obstacles to the 

suggested incorporation of traditional medicine into the country's main healthcare systems (Kayombo et 

al., 2007). 

 The Uganda National Health Policy 2015, like the WHO's policy on traditional medicines, calls for 

maximizing the positive impacts of TCM and safeguarding the public from any potential negative 

consequences.  Establishing and operationalizing a suitable framework to support, coordinate, and 

oversee the execution of multi-sectoral traditional and alternative medicine initiatives in Uganda are 

essential to achieving this goal. 

Similarly, the National Drug Policy and Authority Statute of 1993 created the National Drug Authority 

(NDA), which is tasked with promoting and assisting the nation's herbal medicine research and 

development. "The National Drug Authority shall encourage research by persons carrying on research 

and development in herbal and other medicines and, where appropriate, take such medicines into 

production as a component of the drug supply," according to Section 41(1) of the National Drug Policy 

and Authority (NDP/A) Act, Cap. 206 (National Drug Policy and Authority Act, 1996). 

GMP in Manufacturing of Herbal Medicine 

The tens of substances that make up herbal medicine's inherent complexity, as well as the limited 

number of clearly characterized active ingredients Good Manufacturing Practices are a crucial 

instrument for ensuring the quality of herbal medications because of their constituents. The World 

Health Organization acknowledges that the quality of the final product is significantly influenced by the 

manufacturing and initial processing of herbal medicines (World Health Organization, 2007). 

http://www.ijcrt.org/


www.ijcrt.org                                                   © 2025 IJCRT | Volume 13, Issue 5 May 2025 | ISSN: 2320-2882 

IJCRT2505111 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a946 
 

 According to PIC/S (2013) and the World Health Organization (2011), good manufacturing practices 

are those control mechanisms that guarantee which products are manufactured and controlled in 

accordance with quality standards appropriate for their intended use and as needed by the marketing 

authorization. It has been shown that when pharmaceutical companies use GMP controls, they generate 

medications with the anticipated identity, potency, and quality. (U.S. Food & Drug, 2020)  and purity.  It 

is expected of manufacturers to purchase and employ high-quality raw materials while making 

medications.  Additionally, they must set up standard operating procedures that must be strictly adhered 

to throughout production, without any steps being omitted.  They should maintain trustworthy testing 

facilities and have mechanisms in place to identify and look into variations in product quality.  

Regulatory agencies require rigorous adherence to these procedures in order to avoid contamination, 

confusion, deviations, failures, and mistakes. 

Adverse Drug Reaction due to Herbal Medicines 

The public generally believes that because herbal medicines are found naturally, they are quite safe and 

have no negative side effects.  However, studies have shown that plants can cause a wide range of 

adverse effects.  Ekor demonstrated how some of these herbal remedies had caused fatalities, severe 

injuries, and even life-threatening diseases.  Several clear-cut instances of poisoning from ingesting 

herbal treatments have been reported in the literature (Ernst, 2002).  According to reports, Auerbach et 

al. (2012) found a link between research participants' development of liver fibrosis and their usage of 

traditional herbal medicine in Uganda.  

In the majority of nations, producers or importers offer herbal remedies and associated goods for sale 

without any required toxicological or safety assessment. Many adverse medication reactions probably go 

unreported because so few people who use herbal medicines tell their primary care doctors about them. 

Adverse effects from using herbal medications might have both direct and indirect sources.  It has been 

demonstrated that several plants are intrinsically poisonous when taken in excess or at the recommended 

therapeutic dosage.  Other hazardous medication reactions include herb-drug interactions, incorrect 

indications, contamination with harmful metals, adulteration, or substitution of herbal constituents or 

badly manufactured products (Zhang et al., 2012). 

Study Justification 

While following Good Manufacturing Practices (GMP) is an essential step in guaranteeing the quality of 

herbal medications, following GMP guidelines requires manufacturers to invest.  The cost of 

establishing and upholding GMP standards is projected to be 7.2% of small manufacturers' yearly 

revenue, which ultimately affects the medications' affordability (InstantGmp, 2002). Therefore, the 

National Drug Authority's goal of promoting the study and development of herbal medicines may not be 

reached by rigorous adherence to every criteria in normal GMP guidelines. Determining compliance 

with GMP criteria for Ugandan herbal firms was the study's main goal. 
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Methodology 

Research Design 

The National Drug Authority's evaluation of current Good Manufacturing Practice inspection reports for 

regional herbal producers in Uganda served as the basis for the study's literature review research 

approach.  The research was both analytical and descriptive.  The quantitative component of the study, 

which comprised gathering data on the GMP parameters assessed as specified in the GMP guideline 

currently in use for local herbal manufacturers' inspections, was the main focus of the descriptive 

approach.  In comparison to other NRAs, the current practice was assessed in the analytical section. To 

fulfill the NDA's mandate to raise the standards of domestically produced herbal medicines, these GMP 

requirements were adjusted to the nation's circumstances and the degree of complexity of the vast 

majority of local manufacturers. 

Study Population 

Reports from GMP inspections of regional herbal manufacturers in Uganda were the main focus of the 

investigation. All manufacturers who have received GMP inspection by the time this study was carried 

out were included in the study population.  The analysis comprised a total of 36 reports.  The study 

includes all completed GMP reports from earlier inspections of regional herbal producers in Uganda that 

were retrieved from the NDA archive. 

Data Collection Method 

The completed GMP inspection reports provided the secondary data for this investigation.  The many 

elements of the National Drug Authority GMP inspection checklist, which included the various GMP 

factors taken into consideration by the GMP inspectors, were used to identify the variables.  A Microsoft 

Access database created specifically for this purpose was used to gather the data from these reports.  To 

facilitate faster cross-referencing of the data entered into the database and guarantee the accuracy of the 

data entered, the various GMP inspection reports were coded.  The same Access database also contained 

the results of the inspection exercise. 

Data Analysis 

The conclusion on the compliance or noncompliance of the examined local herbal was the main 

outcome variable.  The production of herbal medicines, the importation, packing, and the cultivation of 

medicinal plant materials were among the several operations performed by the establishments under 

inspection.  SPSS/20 was used to determine their frequencies.  The GMP parameters that are commonly 

ignored by regional herbal producers were found using the names and chapters of the GMP inspection 

checklist.  These made up the conformance measures, which are divided into nine groups:  
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 Premises, 

 Location And Surroundings,  

 Stores,  

 Machinery And Equipment,  

 Sanitation And Hygiene,  

 Documentation,  

 Market Complaints,  

 Production Area, 

 Quality Control. 

 

Figure 1: Rate of Compliance to Good Manufacturing Practices (GMP) 

To determine whether there was a correlation between conformance and the GMP parameters within 

each category, the Pearson Chi-square test was used separately for each category. To find out how the 

major factors related to non-conformity, they were chosen and put via binary logistic regression.  This 

model's main results were "not conform=1" and "conforms=0."  At the bivariate level, p-values and 

crude odds ratios (core) with a statistical significance of 0.05 were displayed.  After controlling for 

related factors and potential confounders, a multivariable logistics regression was utilized to identify 

independent variables that were significantly linked to nonconformity.  To identify significant factors, a 

stepwise forward selection method based on the likelihood-ratio (LR) was employed, keeping variables 

with p-values less than 0.2.  
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RESULTS 

By the time of the review, thirty local herbal production plants had been inspected by the National Drug 

Authority.  Of them, 69.4% of the facilities were undergoing their first inspection.  According to 

National Drug Authority regulations, just 23% of the facilities under inspection meet the standards for 

GMP compliance.  As illustrated in Figure, in contrast, the bulk of the facilities—77% (23)—do not 

meet the requirements.  

Overall, as indicated in Table 1, the facilities' most common activity was producing herbal medicine 

(n=32, 88.9%), which was followed by packaging (n=24, 66.7%) and gathering and storing medicinal 

plant material (n=23, 63.9%).  According to Table 1, laboratory testing was the least common activity 

(n=34, 94.4%), followed by importation (n=31, 86.1%) and the cultivation of medicinal plant materials 

(n=26, 72.2%).  

44% of the facilities under inspection produced oral solution dosage forms, and 13% produced 

externally usable liquids.  At 11%, creams and ointments came in third.  Figure 2 displays the findings 

for additional dosage forms that were examined during the assessment.  Furthermore, the findings 

indicate that only 27.8% of the reports from the study relate to establishments that grow the raw 

materials needed to make herbal medications.  To show whether the producers of the raw materials 

(API) follow good agricultural practices, evidence must be acquired.  To enable traceability, these firms 

would need to be certified to carry out this cultivation procedure in accordance with the established 

standards. 36 inspection reports were examined, and 1,236 flaws were found.  Each report had an 

average of 34.3 problems, with a standard deviation of 15.829 deficiencies.  Mechanisms for recording 

market complaints were absent from 91.5% of the institutions. 

Results of Logistic regression 

 Businesses that lacked sufficient room for staff movement, supplies, and equipment were around five 

times more likely to violate GMP regulations (aOR=4.81, P=0.001).  Businesses were seven times more 

likely to violate GMP standards if their facilities were not designed to support proper cleaning, hygienic 

practices, and sanitation (aOR=7.12, P=0.041).  Businesses were twice as likely to violate GMP criteria 

if their facilities lacked a logical flow of persons, materials, and operations (aOR=2.31, P=0.002). 

Businesses were five times more likely to violate GMP regulations if their weighing area was not 

regularly and sufficiently cleaned (aOR=5.61, P=0.028).  The likelihood of a firm not adhering to GMP 

requirements was around seven times higher for those without a clear and demonstrative protocol 

outlining the necessary fundamental personal hygiene procedures (aOR=5.61, P=0.001).  Businesses 

were almost 12 times more likely to violate GMP regulations if they did not have running water for 

handwashing after usage (aOR=11.91, P=0.021).  Companies with employees who lacked proper 

protective gear to shield them from potentially allergic plant components and hazardous irritants were 

around nine times more likely to violate GMP regulations (aOR=8.81, P=0.031).  
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Companies were eight times more likely to violate GMP regulations if their production space was 

insufficient for carrying out manufacturing activities (aOR=8.05, P=0.041).  The likelihood that a 

company will not adhere to GMP standards was six times higher for those whose employees lacked 

protective gear (aOR=6.21, P=0.045).  Businesses were nine times more likely to violate GMP 

regulations if their finished goods were not batch-wise tested for quality testing prior to release 

(aOR=9.21, P=0.003).  The likelihood of a company not adhering to GMP standards was 13 times 

higher for those without a quality control laboratory (aOR=13.01, P=0.014).  Businesses were eight 

times more likely to violate GMP regulations if their finished product had an erroneous label that 

included the expiration date. 

DISCUSSION AND PERSPECTIVES 

Demographics 

The majority of the facilities in the research produced oral solutions (44%), external use liquids (13%), 

and lotions and ointments (11%).  The majority of the herbal medications made by regional producers in 

Uganda are meant to be consumed, as Figure 2 illustrates.  This is in line with a report by Kumadoh that 

discovered decoctions, or oral solutions.  The herb was boiled in water for a predetermined amount of 

time to create these solutions.  These were the most often used dosage forms that his research team in 

Nigeria generated.  Typically, it was advised that these preparations be utilized right away, within 24 to 

48 hours. In 2017, Kumadoh and Ofori-Kwakye Without examining stability data, Kumadoh observes 

that the expansion of large-scale production has extended the shelf life of herbal goods. 

Patients who purchase these goods run the danger of their degrading and containing unidentified 

breakdown products that are not meant for ingestion due to the lack of stability data and the generic 

expiration dates of one to three years.  In 2007, the European Medicines Agency It is crucial to 

remember that Ugandan-made and -sold herbal remedies must go through a streamlined registration 

procedure known as "notification."  Submission of stability data for regional herbal treatments is not 

necessary prior to sale permission. 

Compliance Rate to GMP Guideline 

The goal of GMP is to guarantee that goods are manufactured and controlled in accordance with the 

quality standards necessary for their intended use and as authorized by the marketing authorization.  

Only seven out of the thirty establishments that were audited were deemed to meet the standards needed 

to comply with GMP norms for Ugandan herbal manufacturing.  However, 77% (23), or the bulk of the 

facilities, did not meet the criterion. 

To guarantee that the product is adequately made, most manufacturers just rely on the lead herbalist's 

experience.  The lead herbalist has experience with smaller traditional procedures that must be scaled up 

and validated for large-scale manufacturing.  Errors resulting from scaling up uncontrollable processes 
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that impact the quality of the final products could be amplified as a result.  These products are therefore 

unable to pass chemical consistency tests such as powder fineness, aflatoxin content, and foreign matter, 

or intra and inter-batch organoleptic tests. As a result, patients may experience an overdose or underdose 

due to varying drug dosages and ingredients.  

Non-conformances 

Of the 36 inspections examined for the report, 1,236 flaws were found overall.  On average, there were 

34.3 ± 15.8 deficiencies per facility.  Nearly half of the parameters tested were found to be 

nonconformances, indicating a very high level of faults per site.  The high cost of implementing and 

maintaining GMP regulations in a scenario with limited resources may have contributed to the high level 

of nonconformance findings found in the studied reports.  Establishing and upholding these standards 

would normally cost small enterprises 7.2% of their yearly revenue (InstantGmp, 2002). Small 

manufacturers find it challenging to finance this high level of expenditure due to outdated manufacturing 

methods and weak incentives for venture capital investments.  

Relevant Areas of Drficiency 

The following parameters had substantially more noncompliant GMP observations than the others 

among the parameters inspected for good manufacturing practices: lack of procedures for documenting 

market complaints, noncompliance with quality control requirements, and requirements for stores.  

91.5% of the establishments lacked systems for keeping track of consumer complaints. All product 

complaints and possibly defective products should be thoroughly investigated to determine the 

underlying reason in accordance with documented SOPs, and corrective action should then be 

performed, according to the WHO. Since the examination of complaints may indicate that the product 

was in fact flawed and that regulatory action is required, this is a crucial component of GMP.  

Additionally, this offers the producer a chance to learn and enhance the product.  When flaws are found, 

steps are taken to prevent them from happening again, saving money that would have been spent on 

product withdrawal or rework.  

The percentage of documentation criteria that were not met was 80.9%.  The purpose of the requirement 

paperwork is to outline the guidelines and protocols for every material, manufacturing process, and 

quality assurance.  Documentation requirements guarantee that all staff members are aware of their 

responsibilities and when to complete them, and that authorized individuals possess all the information 

required to approve or disapprove a batch before it is released for sale.  In the event of a product failure 

or complaint relating to a product, documents offer records of an audit trail that will enable 

investigation.  In 2020a, the National Drug Authority Only after confirming that the materials' quality 

satisfies the standards are they released for use or sale, thanks to quality control, which makes sure that 

pertinent tests are conducted.  The percentage of noncompliance with quality control criteria was 78.9%.  
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Scientific Associations 

There were notable associations found between noncompliance with GMP regulations (dependent 

variable result) and noncompliance with these four of the nine categories of GMP parameters 

(independent variables).  These consist of production spaces, production material preparation, staffing 

concerns, and shortcomings in quality control. 

The following factors were considerably more important in predicting noncompliance with GMP 

requirements among the parameters examined for Good Manufacturing Practices for production areas: 

logical flow of materials (aOR=2.31, P=0.002), designs that do not permit adequate cleaning 

(aOR=7.12, P=0.041), and a lack of adequate production space (aOR=4.81, P=0.001). When it came to 

predicting noncompliance with GMP requirements, uncalibrated weighing scales (aOR=9.21, 

P=0.0002), unsuitable (aOR=7.71, P=0.012), and dirty weighing areas (aOR=5.61, P=0.028) were 

significantly more important than GMP parameters pertaining to the preparation of materials for product 

manufacturing. 

 Similarly, of the parameters examined for GMPs influencing personnel issues, the absence of running 

water for handwashing (aOR=11.91, P=0.021), worker protection from toxic materials (aOR=8.81, 

P=0.031), and protective gear (aOR=6.21, P=0.045) were significantly more important in predicting 

failure to comply with GMP demands.  When it comes to documentation-related characteristics, the 

problems that most strongly predict noncompliance with GMP are the absence of traceability methods 

such as batch record keeping (aOR=5.31, P=0.0016) and sale and distribution records (aOR=12.31, 

P=0.031). 

Framework for Maturity Level Grading 

To objectively assess regulatory systems, the World Health Organization created the Global 

Benchmarking Tool (GBT).  Additionally, the GBT includes the idea of "maturity level," or ML 

(adapted from ISO 9004), which enables WHO and regulatory bodies to rate the overall "maturity" of 

the regulatory system on a scale from 1 (the existence of certain regulatory system components) to 4 

(operating at an advanced level of performance and continuous improvement). Organization for World 

Health, 2019a.  

Low-risk GMP criteria would make up Maturity Level 3 (ML3), where the GMP system is stable and 

operational.  Maturity Level 2 (ML2) would be defined by GMP parameters rated as medium risk, with 

a growing quality management system that partially carries out crucial GMP duties with reference to 

herbal goods.  The Maturity Level 1 (ML1) would be made up of all GMP criteria that are deemed high 

risk and are necessary to be listed at all following evaluation.  Ignoring any of these ML1 standards puts 

the final customer at serious risk and does not provide a high-quality product every time. 

The checklist would be used to evaluate each GMP parameter during the inspection.  The maturity level 

matrix would then be used to determine a maturity level.  As long as the facility continues to maintain 
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this degree of compliance, the ranking is valid.  This rating could be changed in response to further 

GMP examinations.  Following inspection, the list of local herbal manufacturers with the highest 

maturity level would be posted on the NDA website. 

 Standardization of herbal drugs 

The unique qualities of herbal remedies set them apart from manufactured medications.  The active 

principle is often unknown, and they comprise several active compounds.  For example, Huang-qin 

(Scutellaria baicalensis), a Chinese medicinal herb, has more than 2000 chemicals. The conditions of 

production, marketing, distribution, and cultivation all have an impact on the chemical profiles of 

medicinal plants.  Plant metabolic profiles and secondary metabolite production are influenced by 

physiological, genetic, and environmental factors, including photoperiod, climate, soil conditions, 

nutrient availability, and moisture. The amount of secondary metabolites also depends on when they are 

harvested, stored, dried, extracted, and processed for final packing.  A thorough understanding of plant 

systems, including their biological, chemical, genetic, and agronomic components, is necessary for the 

creation of plant-based medications. 

A thorough understanding of plant systems, including their biological, chemical, genetic, and agronomic 

components, is necessary for the creation of plant-based medications.  To guarantee both patient safety 

and the effectiveness of medications, chemical consistency is crucial at every stage of the production 

process, including extraction, stability, shelf life, and purity.  Regarding the distinct physiology of 

medicinal plants and their bioactive components, there is a dearth of solid evidence.  the several stages 

involved in creating herbal medications, from gathering raw materials to separating the active 

compounds. A number of markers, including taxonomic, chemical, genomic, and proteomic markers, 

can identify the constituents of herbal drugs. identification (macroscopic identification), anatomical 

identification (microscopic identification), protein analysis, the use of molecular markers, and chemical 

analysis including TLC, HPLC, capillary electrophoresis, LC/MS, and HPLC/MS.  The EMEA  

characterizes chemical markers as chemically determined components, or sets of components, of a 

herbal medicine that are relevant for quality assurance even if they don't have any therapeutic effects.  

There are two types of chemical markers: analytical markers and active markers.  Active markers are 

constituents or groups of constituents that support therapeutic activities, while analytical markers are 

constituents or groups of constituents used exclusively for analysis.  The percentage of extractable 

materials with a solvent may be employed in situations where a natural medication lacks an identifiable 

active ingredient or identifier. 
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Figure 2: Steps involved in phytomedicine development 

The Chinese Pharmacopoeia (2005 edition) lists 282 chemical markers in total for the purpose of 

ensuring the quality of Chinese herbal medicines.  They are useful for checking the stability of 

proprietary products, differentiating herbal remedies from various sources, and identifying adulterants.  

In screening techniques, toxic components can serve as chemical indicators.  There are currently no 

quality control markers for certain herbs.  Just 281 of the 551 herbs listed in the Chinese Pharmacopoeia 
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have one or two chemical markers for quality assurance.  One of the biggest obstacles to guaranteeing 

quality control of herbal medications is the lack of chemical markers and the purity levels of those that 

are accessible. Since each species' genetic makeup is distinct and unaffected by environmental 

influences, age, or physiological conditions, DNA-based markers are also employed to identify variation 

within and between species.  Molecular markers based on random amplified polymorphic DNA (RAPD) 

have been discovered to be helpful in distinguishing between several accessions of Codonopsis pilosula, 

Allium schoenoprasum L., Neem, Taxus wallichiana, and A. paniculata gathered from various 

geographic locations.  Because the markers are not single molecules, and because detecting herbal 

components frequently requires a mix of techniques, marker-based analysis has drawbacks. 

Herbal medications' lengthy history of use attests to their efficacy and safety.  There are reports of 

randomized clinical trials for herbal medications, but there aren't many comprehensive, double-blind, 

well-controlled clinical and toxicological investigations. An analysis of the data from clinical trials for 

the ayurvedic medication Liv.52, which treats chronic liver diseases, shows that carefully chosen end 

points must be used in randomized controlled clinical trials. 

Quality Control of Herbal Drug 

The safety and effectiveness of herbal medications are directly impacted by quality control.  When 

gathering herbal resources, agricultural and environmental practices are crucial.  A number of technical 

recommendations and publications pertaining to the safety and quality control of medicinal plants and 

herbal products have been developed by the WHO.  In order to support national laboratories involved in 

medicine quality control, WHO developed the "Quality Control Methods for Medicinal Plant Materials," 

a compilation of suggested test protocols for evaluating the identification, purity, and content of 

medicinal plant materials. A new guideline, "WHO guidelines for assessing quality of herbal medicines 

with reference to contaminants and residues," was developed in 2007 after WHO issued its "Guidelines 

on good agricultural and collection practices (GACP) for medicinal plants" in 2003. 

Clinical trials need botanical and herbal products to be of a certain quality.  Identification, water content, 

chemical test of active substances, inorganic impurities (toxic metals), microbiological limitations, 

mycotoxins, pesticides, and other factors are among the criteria used to determine certification.  

Disintegration, dissolution, hardness/friability, and homogeneity of dosage unit should be reported for 

herbal products in addition to these tests.  Unlike synthetic or highly refined medications, whose active 

ingredients can be more easily identified and measured chemically, botanical drugs frequently require 

different chemistry, manufacturing, and control (CMC) documentation.  Identification of the active 

ingredients at the investigational new drug (IND) stage is not required of the maker of a botanical 

medication in the United States. 
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Regulatory Norms 

The Alma-Ata Declaration was the first international acknowledgement of the importance of traditional 

medicine and its application in primary healthcare.  Among other things, it says that At the local and 

referral levels, primary healthcare depends on medical professionals such as doctors, nurses, midwives, 

auxiliary staff, and community workers, as well as traditional practitioners when required.  

 A largely unregulated, expanding market with insufficient quality control is the cause of the safety 

issues arising with herbal therapeutic items. The primary characteristics that are present in various 

regulatory systems are the absence of stringent criteria for the evaluation of safety and efficacy, quality 

control, safety monitoring, and understanding of traditional medicine/complementary and alternative 

medicine (TM/CAM).  

 Plants can be classified as foods, functional foods, dietary supplements, or herbal medicines under 

certain regulatory frameworks.  Herbal medicines are defined by the WHO as herbs, herbal materials, 

herbal preparations, and completed herbal products that incorporate plant parts, other plant materials, or 

mixtures of these as active components.  Herbal medications are similarly defined by the EU's EMEA as 

the complete, chopped, or fragmented sections of plants, algae, fungi, and lichen in an unprocessed state, 

typically in fresh or dried form.  Herbal medications also include unprocessed exudates.  

 

CONCLUSION 

Developments in the identification and measurement of herbal medication constituents have improved 

knowledge of the relationship between the effects and the particular component or components.  Since 

more research has been done on herbal medicine reactions in developed nations, there is a general 

concern about the unintended consequences of herbal medications.  This calls into question the idea that 

a lengthy history of traditional use is a sign that herbal medications are safe.  During commercialization, 

manufacturers, especially those in South East Asia, must demonstrate the purity and legitimacy of herbal 

medicinal products.  The use of marker-based standards for the identification and verification of herbal 

medication constituents is growing in popularity.  However, since herbal medications are made from 

plant extracts, it is crucial to take into account the impact of storage conditions and the necessity of 

implementing a multi-marker system. 

According to a broad comparison of pharmacopoeial standards, there is significant diversity in plant-

specific factors and quality criteria, including allowable limitations for microbiological, pesticide, and 

heavy metal contamination in various nations.  Both regional and national standards have been 

developed, some of which have only been ratified.  Although the creation of a CTD is a significant step 

toward unification, there is currently no agreement on the application of a single, unified strategy, either 

drug- or system-wise.  Regarding the creation of pharmacopoeial standards and the revision of current 
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regulatory rules, India is one of the leading nations in South East Asia. Interlinking different 

pharmacopoeial and/or monographs and submitting evidence-based applications for regulatory approval 

will enable herbal producers to access more regulated markets worldwide. 

As per its mandate, the National Drug Authority might do more to advance the nation's herbal medicines 

industry, according to the findings of the examination of prior herbal producers' GMP reports.  If the 

assessments had employed a rigid GMP classification of the criticality of defects, there would have been 

a greater number of non-complying facilities.  The government's "Buy Uganda Build Uganda" strategy 

is another thing that the NDA is supposed to take into account when performing inspections.  (Ministry 

of Cooperatives, Industry, and Trade, 2014)  This strategy aims to provide indigenous companies a 

legitimate advantage over foreign companies in selling their goods. 
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