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Abstract 
Awareness of people towards potentiality and lethal 

effect of modern and synthetic drugs has increased the 

interest towards herbal drugs. Herbal drugs have 

always proven their effectiveness in the treatment of 

severe diseases from the period of ancient civilizations. 

People believe in herbal drugs as a primary remedy for 

ailments instead of synthetic drugs. In recent years, the 

revival of herbal drugs has been observed due to lack 

of efficient modern therapies, issue of chronic diseases, 

side effect of chemical drugs, the resistance of microbes 

against a number of synthetic drugs and a big 

investment in drug discovery and development. In spite 

of huge benefit in healing diseases and less side-effect, 

herbal medicines are not key players in the current 

medical practices on a wide range as compared to 

allopathic medicines.  

 

In this review, we have highlighted and discussed the 

problems in herbal formulation development, 

regulatory and commercialization of herbal drugs and 

suggested possible solutions to bring up them into the 

mainstream of contemporary medical practices and 

healthcare. 
 

Keywords: Herbal drugs, phytochemicals, side-effects, 

formulation, drug market, regulatory.  

 

Introduction 
Plants contain a number of molecular products having a 

different level of bioactivities that providing new drugs as 

well as the new lead for drug development against a range of 

diseases. The definition “herbal medicine”, “traditional 

herbal medicine”, or “phytomedicine” is the utilization of 

plant part e.g. roots, stems, leaves, bark, fruits, berries, or 

seeds for therapeutic purposes as described by World Health 

Organization (WHO) in 2005114,73. The world has a 

flowering plant diversity of 2.5 lakh species and only 1-2% 

of tropical species have been identified as plants with 

medicinal value.  

 

Herbal drugs are highly effective with less side-effect, and 

are compatible with human physiology; still, they are not in 

the mainstream of the medicinal practices like modern 

synthetic drugs.48,53,109. The total revenue market of the 

herbal drug is 50.9 billion USD, very less as compared to the 

synthetic drug which was 934.8 billion USD in the year 

20173,66.  

 

Countries like Russia, Germany and Britain have separate 

pharmacopeias indicating medicinal plant with efficient 

druggability. Each pharmacopeia has its own unique herbal 

nomenclature system, description and formulation 

development technique41. More than 85 percent of people 

living in Asia, Africa, America and Middle-East are directly 

dependent on traditional medicine due its unique value and 

place in cultural belief and ethnomedicinal aspect. Although 

many textbooks and manuscripts of traditional medicine 

have not been accurately translated and their interpretation 

is not still revealed inherited from one generation to other 

verbally22.   

 

It has been reported that approximately 8000 plant species 

are used as ethnomedicine and 25000 formulations have 

been developed by such ethnic communities which need to 

be identified, verified and documented 5,93. Highly extensive 

experience of traditional medicine practices can be very 

much useful in developing new lead for therapeutic purpose. 

Medical professionals and pharmaceutical companies have 

shown little interest in herbal medicine development due to 

technical as well as financial challenges and constraints like 

complicated process of formulation development, quality 

control, safety, efficacy, marketing, and regulatory 

guidelines. This situation becomes financial burden for low 

economy and underdeveloped countries88. In this review, we 

have addressed the opportunities and challenges associated 

with herbal drug development and its commercialization 

together with future scope of research possibilities. 

 

Survey of Literature 
A detailed literature survey was done by exploring the 

databases of PubMed, Mendeley, Springer Nature, 

Sciencedirect and other reputed websites. Textbooks and 

other literature sources were also searched for the relevant 

data and information. The keywords herbal drugs, 

phytochemicals, side-effects, formulation, drug market were 

used for the articles published. 

 

Some important medicinal plants with 

therapeutic values: 
After the landmark publication of George Watt32, the 

identification and documentation of plant species are 
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continued with an objective to identify plant of medicinal 

and economic value. Some of the important plant species 

having medicinal value are given in the table 1. 

 

Phytochemicals and their biological activities: Biological 

activity is the significant or side effect of any drug or bio 

compound on the living. Such activities depend on the 

amount dose. Phytochemicals are highly efficient in their 

biological activities and are extracted from plants and 

examined for a wide range of biological activities against 

pathogens and diseases. Some of the biological activities of 

major classes of phytochemicals are given in the table 2. 

 

Market Value of Herbal drug 
Herbal medicines have attracted the people globally due to 

its health benefits, less side effective medicines which are 

economical in many countries as compared to modern 

synthetic drugs. Increasing awareness among consumers, 

guidelines of current Good Manufacturing Practices (GMP) 

provided by FDA (Food and Drug Administration), the 

expensive budget of modern medicines and less or no side 

effect are the market-driven forces that extended the global 

market for the herbal medicines. China and India are the 

largest producers of herbal medicinal plants in the world. 

France is the largest producer of herbal medicines followed 

by Germany in the European region.  

 

Table 1 

Therapeutic activities of some medicinal plants 
 

S.N.  Plants               Therapeutic Effect 

1. Tulsi 

(Ocimum sanctum) 
Pyrexia bronchitis, rheumatism, blood-related disorder, epilepsy, asthma, cough, 

skin, parasitic infection, neuralgia, headache, inflammation,  wounds, antipyretic, 

anti-inflammatory, anti-inflammatory activity, antifungal,  antihypoxic and  

immunomodulatory, metabolic, radioprotective, anticoagulant, anticancerous and 

anti-diabetic.1,20,47,50,57,75,86,90,95,102,105,106,108,111 

2. Aloe Vera  

(Aloe barbadensis) 
Abrasion and skin burns, herpes simplex virus (HSV), gingivitis, hemostatic, 

antiulcer, anti-septic, antibacterial, anti-inflammatory, antioxidant, hypoglycemic 

and anticancerous.4,11,19,24,35,39,55,56,77,80,96,115 

3. Neem  

(Azadirachta indica) 
Antibacterial, antifungal, antipyretic, diuretic, antimalarial, immunomodulatory, 

antiulcer, antidiabetic, anticancer, hypoglycemic, and regeneration of β-

cells.5,8,15,23,32,36,65,69,92,100,112,117 

4. Haridra  

(Curcuma longa) 
Antibacterial, antifungal, antiviral, anti-inflammatory, anticancerous and 

hypoglycemic.9,44,52,54,61,109  

5. Ashwagandha (Withania 

somnifera) 

Anti-stress activity, anti-cancerous, Parkinson’s diseases, Alzheimer's diseases, 

Huntington’s diseases, neuro atrophy and synaptic loss.10,103 

6. Guggulu (Cammiphora 

wightii) 

Obesity, gout, rheumatism, inflammation, cardioprotective and restoring 

fertility.7,17,101,113 

7. Brahmi  

(Centella asiatica) 
Improving mental power, memory, reduces stress, anxiety, depression, increase 

mental and social skill in children suffering from autism, anti-ulcer activity, wound 

healing property, cardio protective and neuro protective activities.25,84 

8. Amla  

(Emblica offinalis) 
Immunity enhancer, antidiabetic, cardiovascular disorder, eye-defect, hypertension, 

anemia, improvement of mental disorder, antioxidant, skin diseases, promotes 

healthier hair, diarrhea and dental problems.14,34 

9. Bhringraj  

(Eclipta prostrate) 

Hepatic disorders, antidiabetic, anticancer, antioxidant, anti-inflammatory, analgesic, 

and anti-depressant.42,59 

10.  Jatamansi 

(Nardostachys jatamansi) 
Antifungal, hepatotoxicity, Neurotoxicity, diabetes, Parkinson's diseases, 

antioxidant, hypertension and diabetes.91,99 

11. Bael  

(Aegle marmelos) 

Antipyretic, anti-inflammatory, analgesic, antidiabetic, antilipidemic, antiviral, 

cardioprotective, radioprotective and chemoprotective.2,13,71 

12. Sarpgandha (Rauwolfia 

serpentine) 

Hypertension, migraine, hypertension, anxiety, autism, acute hallucination, arginine 

pectoris in coronary heart disease and breast cancer.63 

14. Datura  

(Datura stramonium) 

Inflammation, wounds, ulcers, rheumatism, bronchitis, gout treating bronchitis, 

epilepsy, microbial infections and anticancerous.30 

15. Black Pepper  

(Piper nigram) 

Antioxidant, enzyme stimulation, growth stimulation, immunoregulation, anti-

asthmatic, anti-tumor, antibacterial and analgesic.107 

17. Sanjeevani 

(Selaginellacae 

bryopteris) 

Heat-stroke, jaundice, irregular menstruation, anti-stress cell death, anti-bacterial, 

and anti-protozoan, relief from heat stroke and the, memory enhancement, anti-

hyperglycemic activity, stomach-ache, anti-depression activity, growth promoter and 

protective against oxidative stress and UV rays to the cell under apoptosis.87 
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In Middle-East, Saudi Arab and UAE are the global leaders 

in herbal medicines production. Due to the poor economy 

and unstable political situation, Africa still lags behind in 

herbal medicine production globally13. It has been estimated 

that the global market of herbal medicine will reach up to 5 

trillion US dollar in 2050 from 60 billion US dollar in 

2010109. 

 

The global herbal pharmaceutical companies leading in this 

sector and growing vastly are Himalaya Drug Company, 

India, Shen Chang Pharmaceutical Company, China, 

Schwabe, Germany, Arkopharman, France, Madaus, Spain, 

Zandu Pharma, India, Dabur, India, Hamdard Laboratories, 

India, Blackmores, Australia, Tsumara, Japan, Patanjali 

Ayurveda, India, Nutraceutical International, USA and 

China Herbs Company, USA. The global herbal market is 

governed by big pharmaceutical firms and small pharma 

industry and the market becomes highly competitive and 

fragmented. The multinational big firms are extending their 

business into developing countries and continuously making 

pressure on regional or indigenous herbal companies on the 

issue of product portfolios, quality and price. 

 

There is huge competition and in the future this will become 

more intense. Big firms are focusing on the quality of the 

product and advancement in the technology such as 

extraction techniques and purification protocols to ensure 

the better quality needed for the growth of herbal medicine 

in the market. Some challenges like fragile regulatory and 

authorities regarding quality control and patent laws, lack of 

institutes that provide a high quality and therapeutic 

knowledge which arises due to lack of  high level of research 

evidence that inhibit the growth of herbal medicine 

market26,78,97. 

 

Problem and Challenges in herbal drug 

development 
Formulation Development: Formulation development is a 

methodological approach to combine the active ingredients 

and inactive parts known as excipient, filler or matrix. The 

formulation in the herbal drug is divided into two categories, 

pure herbal formulations and another composed of minerals, 

bio compounds, metallic with the herbal drug. Minerals are 

added in drug formulations to show their therapeutic effect.  

In Ayurveda, herbal formulation is prepared into two ways- 

use of a single drug for developing formulations or more 

than one drug constituents which are also known as a 

polyherbal formulation (PHF). It is important to note that the 

bio compound present in minute quantity is not much 

sufficient to show the desired therapeutic effect and single 

drugs are less effective compared to a combination of drugs 

obtained from different plant species.  

 

The drug when combined with other drug constituents shows 

a better therapeutic effect. This is known as synergism. This 

positive drug-drug interaction is predominant in polyherbal 

formulations and works in two synergistic approaches- 

pharmacokinetic and pharmacodynamic mechanism. The 

pharmacokinetic synergistic approach is the capacity of the 

herbal drug to promote ADME (absorption, distribution, 

metabolism, and excretion) of another drug while 

pharmacodynamics approaches deal with the therapeutic 

effect of active ingredients in polyherbal drugs on similar 

cell receptor49,94.

 

Table 2 

Biological Activities of Phytocompounds 
 

S.N. Phytochemicals Classification Biological Activity 

1. Carotenoids, Polyphenols, 

Curcumin, Flavonoids 

Anticancerous Inhibitors of the tumor inhibited the development of 

lung cancer, anti-metastatic activity97 

2. Polyphenol compounds, 

flavonoids, carotenoids, 

tocopherols, ascorbic acid 

Antioxidants Inhibition of lipid peroxidation oxygen free radical 

quenching121 

 

3. Reductive acids, tocopherols, 

phenols, indoles, aromatic 

isothiocyanates, coumarins, 

flavones, carotenoids, retinoids, 

cyanates, phytosterols 

Detoxifiers Inhibitors of pro-carcinogen activation, inducers of 

drug binding of carcinogens, inhibitors of 

tumorigenesis81 

4. Terpenoids, alkaloids, phenolics Antibacterial & 

Antifungal 

Inhibitors of microorganisms, reduce the risk of 

fungal infection28,81 

5. Alkaloids, terpenoids, volatile 

flavour compounds, biogenic 

amines 

Neuroprotective and 

chemo preventive 

Brain disorder and Neuropharmacological agents 

anti- oxidants, cancer chemoprevention12,79,85 

6. Cellulose, hemicellulose, gums, 

mucilages, pectins, lignins 

NSA 

(Non-starch 

polysaccharides.) 

Water holding capacity, delay in nutrient 

absorption, binding toxins, and bile acids43,64 

7. Terpenoids, alkaloids, phenolics Antidiabetic Inhibition of α-glycosidase, inhibition of pancreatic 

α-amylase, inhibition of PTT1B7,8,26,70,83,94,118 
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Research reports suggested that polyherbal formulations 

based drugs like diabetes, diabrid, diasulin are much 

effective as compared to allopathic drugs like tolbutamide, 

gliclazide which have a narrow therapeutic window. Such 

polyherbal drugs like diakyur showed no toxic effect even at 

a high dose of 12800mg/kg. Hence, the polyherbal drugs are 

effective, safe, eco-friendly as well as economical as 

compared to modern allopathic medicines specially in rural 

areas and people belong to low economy countries17,46,86. 

 

Polyherbal drugs have high efficacy but they are not safe at 

all time. In recent years polyherbal drugs are taken 

concurrently with allopathic drugs sometimes resulting in 

organ toxicity as their safety studies are not done and the 

drug was thoroughly administered121. Even after 

implementing the standardization, enhancement in 

reproducibility of the drug in each batch is still a big issue to 

solve. Batch to batch difference in quality of the 

formulations is highly affected by a number of factors like 

geographical locations, climate, habitat, soil types, 

techniques of cultivation, harvesting, collection of raw 

material and storage, processing, manufacturing and 

packaging of drugs leads to variations in quality and poor 

reproducibility of the formulations112. 

 

Presence of heavy metals in the formulations and its control 

is another big challenge24. Failure in implementations of 

WHO guidelines in developing formulations creates loop-

hole to adulteration, contamination and poor formulation 

practices. Hence, for a simple, efficient and economical 

dosage that is free from all these problems, it is necessary to 

know appropriate knowledge of proprietaries. Selection of 

suitable excipients and other ingredients in definite 

proportions is much essential based on their chemical, 

physical and mechanical properties to overcome this 

problem and challenges.  

 

As per WHO guidelines, ingredients of a respective drug 

formulation must protect, support and enhance stability, 

bioavailability or patient acceptability 46. The role of 

excipient in drug development is also crucial as the excipient 

provides a successful pathway for ease of administration via 

providing suitable volume, weight, and consistency. In 

Ayurveda, an excipient in the formulation not only acts as 

inert material but also takes part in successful 

pharmacological action of the drug. Lethal effects of 

synthetic excipient industries have focused on natural 

polymers due to their non-toxic behavior, economical, 

potentiality, biodegradable and biocompatible nature.  

 

Herbal formulations include the main ingredients, bio 

enhancer, supportive ingredients, binders, synergistic, 

sweeteners, colouring and flavoring agents. Bio enhancers 

are the components that are responsible for the increase in 

the bioavailability and absorption of the drug. Cow urine, 

water, honey, shunthi, marich, pippali are established 

bioehnacers while agar, starch, guar gums, xanthan gum, 

gelatin, acacia and cellulose are widely used as binders, 

colloidal, gelling agents. In current herbal drug 

manufacturing practices, dosage manufactured are divided 

into the categories- solid dosage form (Gutika or churna), 

semi-solid dosage form (Avleha and ghrita) and liquid 

dosage from (Asava, arista, and Taila)46.  

 

Stability of Herbal Drug: Stability studies are essential for 

the herbal drug compound. This is carried out to evaluate the 

effect of oxidation, temperature, humidity, radiations on the 

natural products90. Herbal drugs are prone to degradation if 

stored for a long time under the influence of all these factors.  

Hence, a drug is invalidated in a clinical trial when it is 

unstable or its ingredients are degraded. During the 

manufacturing process, the active components are under the 

exposure of hydrolysis, oxidation, a bacterial or fungal 

attack which causes severe problem to the stability of the 

products8.  The variation in the shelf life of herbal drug 

formulation should not increase more than ± 5 % of the 

primary assay value61.  

 

Stability testing guidelines were also drafted by the FDA in 

suitable analytical methods and protocol must be applied to 

check impurities in the formulations. It is essential to execute 

non-biased identification and quantitative analysis of all the 

active compounds in the herbal drug formulations. 

Spectroscopic technique such as FTIR integrated with 

chemometric data can provide a total metabolic finger point 

profile of herbal formulations123,124. 

 

Insufficient pharmacokinetic information of herbal 

drugs: Pharmacokinetic and pharmacodynamics studies of 

herbal drug are not fully studied and only few of them were  

reported for their ADME including curcumin, ginseng, 

gingko, ginger etc.83 Most of the phytocompounds undergo 

phase I and or/ phase II metabolism under in-vivo study.  

 

The limited knowledge of ADME and pharmacokinetics of 

the herbal drug is due to the lack of information about the 

active compound and very little concentration in systemic 

circulation which is much difficult to measure. As the herbal 

drugs are highly effective in chronic disease and other 

ailments, a better understanding of their pharmacokinetic is 

necessary to control the amount of dose and ADME to 

control the concentration at the targeted site and a 

therapeutic effect is achieved 63. 

 

Efficacy, Bioavailability, Toxicity, and Safety of Herbal 

drug: Efficacy of herbal drug is defined as the ability to 

produce a therapeutic effect. Herbal drugs have been 

reported to be highly efficacious for certain notable 

conditions. Due to lack of studies and research by scientific 

communities, efficacy of most of the herbal drug is not 

reported. This may be due to the poor pharmacokinetic 

window, lack of commercial interest and patent production. 

As per law, herbal medicines do not come under any formal 

obligation to test the efficacy. There is no such 

generalization made on available data of the therapeutic 

value of herbal drugs.  
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Hence, as the proper efficacy of the herbal drug is unknown, 

medical professionals do not prefer to write herbal remedies 

for the disease30. While discussing the toxicity, it is a 

common perception that natural drug has no adverse effect 

but based on the clinical evidence, it has been reported that 

natural drugs have the lethal effect. Chamomile tea has 

shown an adverse effect which was used to treat colic. Infant 

deaths were reported on ingestion of pyrrolizidine, an 

alkaloid obtained from Symphytum officinale. Tripterygium 

wilfordii contains highly toxic diterpenoids epoxide that 

causes apoptosis leading to kidney damage16.  

 

The problem of acute neuropathy arises when Averrhoa 

carambola is ingested that contains a high amount of 

oxalate. Plants like Guaiacum officinale and Arctostaphylos 

uva-ursi may cause stone formation. Inhibition of 

mitochondrial ATP synthesis is caused by Cellilpis laureola 

while Ephedra sinica causes renin-angiotensin-aldosterone 

system abonarmalities.  

 

One of the important anti-diabetic medicinal plants 

Glycyrrhiza glabra and Harpaphytum procumbens affects 

renal fluid transport. Medicinal plants such as liquorice, 

isapghul, ginseng, gingko, St. John;s wort, Senna, Silybum 
marianum, Sassafras, Ephedra, Aloe vera, Alfa-Alfa, aconite 

which are widely used as plant medicine contain toxic 

ingredients and have adverse effect on the human body and 

side effect increases as the production and sale of drugs are 

uncontrolled or unregulated and consumers have not been 

informed properly about their adverse effects75. Advocating 

issues for the herbal medicine with false slogan and 

propaganda that herbal medicine has no side effect, can 

mislead people from the actual information and knowledge 

as herbal medicines are not completely safe at all30,112.  

 

Clinical trial and ethics with herbal drugs: Due to this 

surge in the global market, it has become mandatory to prove 

their efficacy, toxicity level, and safety before entering into 

the market 77. According to WHO, ‘herbal drug’ should be 

regarded as “finished, labeled, medicinal products that 

contain an active ingredient aerial or underground part of the 

plant material, or combinations thereof whether in the crude 

state or as plant preparations” which also strictly advocates 

the importance of clinical trials to ensure its efficacy and 

safety before entering into market. For the large scale 

endorsement as well as survival at the international market 

and obey WHO guidelines, a clinical trial is much essential 

to compete with modern medicines123.  

 

Being one of the largest pharmaceutical markets in the 

world, clinical trial in India is one of the most challenging 

and problematic parts of the drug development process. 

There are certain drawbacks in rules and regulations for 

clinical trials which create a major problem for new drug 

formulations entering into the herbal drug market. Clinical 

trials are one of the highly ordered and regulated enterprises 

that comply with the ethical code of conduct and 

requirements77,114.  

Quality Control, Laws and Regulatory Affairs: 

Impurities, degradation of active ingredients, moisture and 

temperature affect the quality of the drugs and its efficacy. 

Hence, it is mandatory to ensure control over the quality of 

the product in the market. The well-structured, well-

maintained specifications ensure the qualities of the 

products. Official pharmacopeias, monographs, handbooks, 

and guidelines by the drug control authorities ensure the 

quality control of the herbal. Various analytical techniques 

can be used to check the quality of the herbal drug by 

determining the identification and percentage of ingredients, 

their efficacy, safety and toxicity level time to time119. 

 

As per the WHO information, 80% of the people in the world 

depend on the herbal drug for their primary healthcare and 

the herbal drugs are not completely regulated and controlled 

by the states. There is a huge difference between people 

living in developed countries and developing countries in 

terms of herbal drug consumption. Such a vast difference 

leads to the regulation of herbal drug with consolidation and 

objectives of good manufacturing practices (GMP) and good 

clinical practices (GCP) 124. For this, there is an equal 

weightage given to the modern system of medicine and 

traditional system of medicine and they have been included 

in national health schemes by the respective governments in 

developing countries having rich biodiversity of herbal 

medicinal plants.  

 

For herbal drug manufacturers and industries and marketer, 

it becomes mandatory to be certified by the local drug 

regulatory authority. In 1997, WHO declared that it is the 

duty of manufacturer as well as the regulatory authority to 

check the quality standard of the drugs. Regulatory 

authorities should be responsible for quality assurance, 

evaluation of experimental, dossiers and post-marketing 

compliances of the products as per GMP standards. Hence, 

it is the regulatory to ensure good agriculture and collection 

practices (GACP)123.  

 

Indian drug manufacturers have their market in the USA, 

European Union, Middle-East, Africa and South-East Asia. 

In USA drug market Indian herbal drugs are sold and 

marketed as per dietary supplement herb and education act 

1994 and this act states that there is no need for efficacy and 

safety data for market approval. Also, manufacturers do not 

need to get from food and drug (FDA) the power to take 

action again any harmful herbal drug. Indian manufacturers 

prefer to sell their drug under the dietary supplementary act 

which does not require any scientific evidence.  

 

But in European Union, as per the traditional herbal 

medicinal product directive (2004/24/EC) manufacture has 

to submit the preclinical safety data, bibliographic evidence 

including quantitative and qualitative data of ingredients, 

amount of ingredients, therapeutic indications, adverse 

reaction, posology, route of administration and 

contraindications as per article (8(3) a to h, i, j and k) for 

marketing authorization100. An insufficient regulatory 
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guideline is crucial for the development of the quality 

product for herbal drug manufacturers.  

 

Most of the herbal drug manufacturers are not aware of the 

National Medicinal Plant Board Guidelines regarding good 

agricultural and collection practices (GACP) together with 

good storage practices in accordance with WHO guidelines. 

Industries and associations who know the guidelines, 

consider these impractical to implement, hence show no 

interest due to lack of education and awareness among the 

growers and also subsequent operational cost and other 

financial issues. Supply of standardized and certified raw 

material for a quality product is also a big issue and there is 

always a need for more expanded and elaborated guidelines 

for raw materials. Good manufacturing practices always 

advocate that the raw material must be free from 

adulteration, contamination, personnel, and role of an 

independent body for quality assurance and forge 

documentation.  

 

Problem and challenges in marketing and 

commercialization of herbal drugs 
Standardization of raw materials: As far as the quality of 

the herbal drug is concerned, standardization is a major 

problem for the Indian herbal industry. Most of the herbal 

drug industries have complained about the problem in the 

collection and authentication of raw material and facing the 

problem of adulteration in it. It is a common fact that herbal 

plants are prone to contamination during harvesting, 

collection, and processing. Heavy metal contamination is 

another problem which is identified in each step from 

collection to manufacturing100.  

 

Microbial contamination is also a serious issue as they 

degrade the active ingredients and reduce the quality of the 

herbal product. To resolve these problems, marker-based 

analysis such as taxonomic, genomic, chemical and 

proteomics is applied but these processes are too much 

expensive and time-consuming and most of the herbal 

manufacturers in India are small and middle scale industries 

and they cannot afford such expensive techniques. Also, 

GMP-based regulations in India have no guidelines for 

marker-based identification for standardization of raw 

materials 8,123. 

 

Insufficient Regulatory Guidance: The herbal industry is 

also facing a lack of sufficient regulatory guidance regarding 

quality issues, good agricultural and collection practices as 

well as good and storage practices. In 2009 GACP was 

developed that complied with WHO standard but most of the 

manufacturers are not well aware of these guidelines. Herbal 

firms have advocated for an elaborated explanation of these 

guidelines 39. 

 

Implementation of Drug and Cosmetic act (DCA) 

regulations, clinical trials and ethics: Since its formation 

drug and cosmetic act has not been implemented 

successfully and strictly for herbal drug production and 

marketing. According to the survey report, only 107 out of 

150 companies have good manufacturing (GMP) 

compliances although DCA has made it compulsory since 

2006. Due to some contradiction between State Food and 

Drug Administration (SFDA) and DCA drug which is not 

permitted in one State, allowed manufacturing in another 

State. Also, the difference in the timeline for drug 

registration across the States creates a problem for the herbal 

drug manufacturer. It has been noticed that most of the 

herbal drug company have not to deal with safety concern of 

herbal drug and only a few of them have conducted a clinical 

trial in various medical colleges and research centers across 

the country. There are no compliances and harmonization 

between different regulatory authorities and this creates a 

problem for the market expansion and capital investment due 

to the difference in their regulations34,118. 

 

Awareness for Government schemes and supports: Small 

and medium scale industries have an important share in the 

herbal drug market and these industries and entrepreneurs 

are not aware of the schemes and support of Government to 

promote herbal drug industries in the country. India is 

lacking in quality control and good agricultural and 

collection practices due to lack of education and awareness. 

Growers are not well educated and aware of GACP. Also, 

industries and associations are not interested to provide 

education and necessary information as this needs 

operational cost, proper management and time. Proper 

branding and broadcasting of herbal drug via print and 

electronic media to medical professionals and common 

people are also challenging tasks to increase the sales of the 

goods and generation of revenue 100,123. 

 

Discussion 
The popularity of herbal drugs is increasing day by day due 

to its high efficacy, safety, and synergistic effect. Dealing 

with stability of herbal formulation is a key challenge to the 

herbal drug as stability decides its quality and efficacy. 

Novel methods like the use of suspension, biodegradable 

cellulose, therapeutic proteins, nanoparticles and emulsifiers 

to stabilize the drug formulation can be highly efficient for 

instability of drugs. Prevention of drug from degradation due 

to environmental factor is also a major concern while dealing 

with drug stability. For stability of drug, proper guidelines 

must be followed that include packaging and container. 

Study of pharmacokinetics and ADME is essential to ensure 

the efficacy, toxicity and safety profile of herbal drug as side 

effect and toxicity of the herbal drug is reported including 

kidney damage, stone formation, acute neuropathy, and 

infant deaths. Together with clinical trials and ethics, the 

major part of herbal drug development that validates its 

efficacy, safety, and toxicity level. Such validation is 

mandatory to survive in the international drug market and to 

compete with modern allopathic medicines.  

 

Objectives of a clinical trial, protocol, and procedure must 

be known to the subject and investigator and informed 

consent must be generated in this respect. Regulations for 
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the herbal drug quality and safety standards by competent 

authority are much essential for the herbal drug 

manufacturer to maintain the quality of their products. Due 

to insufficient guidelines in regulations, herbal manufacturer 

and industries and growers are unaware of good agriculture 

and collection practices (GACP) as well as good storage 

practices.  

 

It is important to note that only those herbal drugs who 

comply with international guidelines and GACP standards 

can get the opportunity of growth and establishment in the 

international market. Commercialization and marketing of 

the herbal drug in this modern drug era are the most 

challenging and difficult tasks due to loopholes and 

drawbacks in quality production, standardization, and 

business law and regulatory.  

 

Indian herbal drug market is facing the problem of poor 

quality of raw material, microbial contamination and heavy 

metal accumulation in each step from its cultivation to 

manufacturing. Such problems hinder the growth of the 

herbal market and poor quality and contaminated drugs are 

restricted by the FDA from the international market. There 

is a continuous process of herbal drug manufacturing as per 

WHO guidelines to implement GACP and GMP to ensure 

the standard and quality of herbal medicines.  

 

Proper implementation of drug controlled authorities 

regulations by establishment harmonization is prerequisite 

to avoid any delay in new drug registration. Herbal 

companies, manufacturers and entrepreneurs should be 

aware of the scheme and support provided by the 

Government from time to time to promote business and 

market growth with high-quality safe drugs. 

 

At present, modern healthcare has reached its market in 

billions of dollar and herbal medicine has a very small 

contribution in that. This is due to ignorance, technical and 

regulatory issues, lack of research interest and very small 

market participation of pharma companies and industries. 

 

Conclusion  
At present, modern healthcare has reached its market in 

billions of dollar and herbal medicine has a very small 

contribution in that. In this review we have discussed the 

scope and opportunities associated with herbal drug together 

with problem and challenges that herbal pharma 

manufacturing companies are facing currently.  

 

Modern and standard cultivation methods, procurement of 

authenticated raw materials and manufacturing of herbal 

drugs as per quality control standards are necessary to 

compete with global market and good manufacturing 

practices. Concerning safety profile of the drug also 

promotes its reliance among customers. Awareness among 

the medical professionals and common people can bring the 

herbal drug into the mainstream of modern healthcare 

practices. 
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