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Introduction

With the constant increase in the use of herbal medicines worldwide and the rapid expansion of the global market, the safety and quality of herbal materials and finished herbal products have become a major concern for health authorities, pharmaceutical industries and the public. The safety and efficacy of herbal medicines largely depend on their quality. Requirements and methods for quality control of finished herbal products, particularly for combining/mixing herbal products, are far more complex than for chemical drugs. The quality of finished herbal products is also influenced by the quality of the raw materials used.
Unlike conventional pharmaceutical products, which are usually produced from synthetic materials by means of reproducible manufacturing techniques and procedures, herbal medicines are prepared from materials of herbal origin, which are often obtained from varied geographical and/or commercial sources. As a result it may not always be possible to ascertain the conditions to which they may have been subjected. In addition, they may vary in composition and properties. Furthermore, the procedures and techniques used in the manufacture and quality control of herbal medicines are often substantially different from those employed for conventional pharmaceutical products.
Because of the inherent complexity of naturally grown medicinal plants and the often variable nature of cultivated ones, the examples of contamination with toxic medicinal plants and/or plant parts and the number and small quantity of defined active ingredients, the production and primary processing has a direct influence on the quality of herbal medicines. The manufacturing process is one of the key steps where quality control is required to ensure quality of medicinal products, including herbal medicines. For this reason, application of GMPs in the manufacture of herbal medicines is an essential tool to assure their quality.
It is recognized that many of the traditional medicine manufacturers are in the categories of small and medium enterprises (SMEs) with fairly uncomplicated manufacturing facilities. These guidelines apply to SMEs in a proportionate nature which shall take into account the budgetary outlay and the need to avoid undue economic and administrative burden while ensuring that the safety, efficacy and quality of the herbal medicinal products is not compromised.

It is well known that there are many contaminants and residues that may cause harm to the consumers of herbal medicines. Many are natural, such as naturally occurring radionuclides, toxic metals or bacteria. Some arise from past or present use of agents or materials that pollute the environment and subsequently medicinal plants, such as emissions from factories or the residues of certain pesticides. (Recent research has also demonstrated that herbs may absorb heavy metals during growth).

To avoid the risk of illness causes by such contaminants a series of screening and testing procedure are recommended to ensure that herbal medicines with harmful contaminants and residues do not reach the public and by assessing the quality of the medicinal plants, herbal materials and finished herbal products before they reach the market.

Compliance with GACP and GMP is crucial for the production of good quality herbal medicines. The entire production process, starting from cultivation and ending with the sale of the products, must adhere rigorously to these two sets of practices. The contents of these guidelines should therefore be read in conjunction with GACP and GMP standards also prepared by ARSO in an effort to produce quality products for the local and international markets. National and regional pharmacopoeias define quality specifications and standards for herbal materials and some herbal preparations, such as essential oils and powdered herbal materials. Use and inclusion of herbal materials in such pharmacopoeias are based on local availability of these products. The African Herbal Pharmacopeia published by the Association of African Medicinal Plant Standards in 2010 provides basic information from safety and efficacy of some 52 well known African medicinal plants. National Pharmacopeias have been published in several African countries including Ghana, Nigeria and Madagascar.

African Traditional Medicine — Technical guidelines for safety, efficacy and quality of raw materials and herbal medicines
1
Scope

This African Standard provides technical guidelines to assure the safety, efficacy and quality of herbal raw materials and herbal medicines.
2
Normative references

The following referenced documents are indispensable for the application of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.

WHO. (2011). Quality control methods for herbal materials (2nd ed.). Geneva, Switzerland, World Health Organization (WHO).

Calixto, J. B. (2000). Efficacy, safety, quality control, marketing and regulatory guidelines for herbal medicines. Brazilian Journal of Medical and Biological Research, 33(2), 179–189.
Codex Alimentarius Code of Practice, general principles of food hygiene, 2nd ed., Rome, Joint FAO/WHO Food Standards Programme, 2001 (document Codex Alimentarius GL 33).
Codex Alimentarius Guidelines for the production, processing, labelling and marketing of organically produced food. Rome, Joint FAO/WHO Food Standards Programme, 2001 (Codex Alimentarius GL 32, Rev. 1).
Codex Alimentarius Code for hygienic practice for spices and dried aromatic plants. Rome, Joint FAO/WHO Food Standards Programme, 1995 (Codex Alimentarius CAC/RCP 42).
Control and safe trade of starting materials for pharmaceutical products. Geneva, World Health Organization (http://www.who.int/medicines/publications/qa_starter/en/index.html).
African Herbal Pharmacopeia. (Afrhp) 2010. Association of African Medicinal Plant Standards (AAMPS) Redit, Mauritius.
WHO pharmaceutical starting materials certification scheme (SMACS): guidelines on implementation. WHO Expert Committee on Specifi cations for Pharmaceutical Preparations. Thirty-eighth report. Geneva, World Health Organization, 2004 (WHO Technical Report Series, No. 917) Annex 3.
Codex Alimentarius Commission. Guide. Codex maximum limits for pesticide residues, Part 2, April 1992. Rome, Food and Agriculture Organization of the United Nations, 1992.
IARC Working Group, International Agency for Research on Cancer (IARC). Some naturally occurring substances: food items and constituents. IARC monographs on the evaluation of carcinogenic risk to humans. Vol. 56, Lyon, France, World Health Organization, 1993.
Official herbicide recommendations for vegetable crops, herbs and medicinal plants. The Hague, International Society for Horticultural Science, 1981.
Kosalec I, Cvek J, Tomi´c S. Contaminants of medicinal herbs and herbal products. Arh Hig Rada Toksikol 2009; 60:485—501.
WHO. Research guidelines for evaluating the safety and efficacy of herbal medicines; 1993.
FDA. 2005. Foods - Adulteration Involving Hard or Sharp Foreign Objects. FDA/ORA Compliance Policy Guide, Chapter 5, Sub Chapter, 555, Section 555.425 (Issued: 3/23/1999, updated 29/11/205). Department of Health and Human Services, Public Health Service, Food and Drug Administration, Washington, DC.
Ernst E. Toxic heavy metals and undeclared drugs in Asian herbal medicines. Trends Pharmacol Sci 2002;23:136—9.
Xue J, Liu DJ, Chen SL, Liao YH, Zou ZM. Overview on external contamination sources in traditional Chinese medicines. Mode Tradit Chin Med Mater Med 2008; 10:91—6.
European Medicines Agency. Guideline on specifications: Test procedures and acceptance criteria for herbal substances, herbal preparations and herbal medicinal products/traditional herbal medicinal products. EMEA/HMPC/41500/2010 Rev. 4
Rong WG, Guo H, Yang H. Current research status in China on pesticide contamination of plant material used in making Chinese herbal medicines. Agrochemicals 2006; 45:302—8.
Guideline on the documentation to be submitted for inclusion into the list of Herbal substances, preparations, and combinations thereof (EMEA/HMPC/107399/2005).
Template for a community herbal monograph (EMEA/HMPC/107436/2005).
Guideline on the Clinical Assessment of fixed Combinations of Herbal Substances / Herbal Preparations EMEA/HMPC/166326/05.
Guideline on specifications: Test procedures and Acceptance Criteria for Herbal Substances, Herbal Preparations and Herbal Medicinal Products / Traditional Herbal Medicinal Products CPMP/QWP/2820/00 Rev 1 (EMEA/CVMP/815/00).
Guideline on Quality of Herbal Medicinal Products / Traditional Herbal Medicinal Products CPMP/QWP/2819/00 (EMEA/CVMP/814/00) Rev. 1.
Guidelines for the assessment of herbal medicine programme on traditional medicine. Geneva: World Health Organization, document, 1991 (WHO/TRM/91.4).
Guidelines for reproduction studies for safety evaluation of drugs for human use. Bethesda, MD: U.S. Food and Drug Administration, 1966.
1990 Guidelines for toxicity studies of drugs manual/editorial supervision by New Drugs Division, Pharmaceutical Affairs Bureau, Ministry of Health and Welfare. Tokyo: Yakuji Nippo, 1991.

3
Definitions and abbreviations
For the purpose of this standard the following definitions and abbreviations shall apply.
Acceptable residue level (ARL) 

The ARL is given in mg of pesticide per kg of medicinal plant material and can be calculated from the maximum acceptable daily intake (ADI) of the pesticide for humans, as recommended by FAO and WHO, and the mean daily intake (MDI) of the medicinal plant material.

Adverse event/experience. 

Any untoward medical occurrence that may present during treatment with a pharmaceutical productbut that does not necessarily have a causal relationship with this treatment.

Adverse reaction. A response to a drug that is noxious and unintended, and that occurs at doses normally used in humans for the prophylaxis, diagnosis or therapy of disease, or for the modification of physiological function.

Contamination
The undesired introduction of impurities of a chemical or microbiological nature, or of foreign matter, into or on to a starting material or intermediate during production, sampling, packaging or repackaging, storage or transport.

Cross-contamination
Contamination of a starting raw material, intermediate product or finished product by another starting material or product during production.

Complementary and alternative medicine
A group of diverse medical and healthcare systems, practices and products that are not presently considered to be a part of conventional medicine or has not been incorporated into the national health-care system.

Finished herbal products 

Finished herbal products consist of herbal preparations made from one or more herbs. If more than one herb is used, the term mixed herbal product can also be used. Finished herbal products and mixed herbal products may contain excipients in addition to the active ingredients. In some countries, herbal medicines may contain, by tradition, natural organic or inorganic active ingredients that are not of plant origin (e.g. animal materials and mineral materials). Generally, however, finished products or mixed products to which chemically defined active substances have been added, including synthetic compounds.

Foreign Matter
All matter that is foreign to the plant. Foreign matter can be hazardous or non-hazardous. Hazardous material includes other foreign vegetable matter with allergenic or toxic properties in addition to glass, metal, stones etc.

Herbal medicines
include herbs, herbal materials, herbal preparations and finished herbal products.
Herbs
Herbs include crude plant material such as leaves, flowers, fruit, seed, stems, wood, bark, roots, rhizomes or other plant parts, which may be entire, fragmented or powdered.

Herbal materials
Herbal materials include, in addition to herbs, fresh juices, gums, fixed oils, essential oils, resins and dry powders of herbs. In some countries, these materials may be processed by various local procedures, such as steaming, roasting, or stirbaking with honey, alcoholic beverages or other materials.

Herbal preparations

Herbal preparations are the basis for finished herbal products and may include comminuted or powdered herbal materials, or extracts, tinctures and fatty oils of herbal materials. They are produced by extraction, fractionation, purification or concentration or by other physical or biological processes. They also include preparations made by steeping or heating herbal materials in alcoholic beverages.

Maximum residue limit (MRL)
The MRL is the maximum concentration of a pesticide residue (expressed as mg/kg) recommended by the Codex Alimentarius Commission to be legally permitted (in food commodities and animal feeds). MRLs are based on good agricultural practices (GAP) MRL values might be used by analogy for herbal medicines.

Pesticide

For the purpose of these guidelines, pesticides are defined as any substance intended for preventing, destroying, attracting, repelling, or controlling any pest including unwanted species of plants or animals during production, storage, transport, distribution and processing.

Pesticide residue 

Pesticide residues are any specified substance in food, agricultural commodities or animal feed resulting from the use of a pesticide. The term includes any derivatives of a pesticide, such as conversion products, metabolites, reaction products and impurities considered to be of toxicological significance.

Side effect.

Any unintended effect of a herbal product occurring at doses normally used in humans that is related to the pharmacological properties of the drug.

Pharmacovigilance is the science and activities relating to reporting the detection, assessment, understanding and prevention of adverse effects or any other possible drug-related problems.

Persistent organic pollutants (POPs)

Persistent organic pollutants (POPs) are chemical substances that persist in the environment, bioaccumulate through the food web and pose a risk of causing adverse effects to human health and the environment.

NOTE
Plant parts identified as “herb” consist of the leaf and stem of the identified plant, and this term is generally used only for nonwoody plants. A plant part identified as “above-ground parts” means all of the plant above the ground, so it generally includes not only leaf and stem, but also flowers, fruits, and seeds, depending on the state of maturity of the plant at the time of harvest. All other plant parts (e.g., bark, leaf, root) are each identified with the generally used botanical term.
4
Quality, safety and efficacy concerns
General and specific safety instructions reflecting identified risk, should be made available to each staff member and supplemented regularly as appropriate (e.g. with written material, poster displays, audiovisual material and occasional seminars).

4.1
General rules for safe working in accordance with national regulations and SOPs normally include the following requirements:

(a)
safety data sheets should be available to staff before testing is carried out;

(b)
smoking, eating and drinking in the laboratory should be prohibited;

(c)
staff should be familiar with the use of fire-fighting equipment, including fire extinguishers, fire blankets and gas masks;

(d)
staff should wear laboratory coats or other protective clothing, including eye protection;

(e)
special care should be taken, as appropriate, in handling, for example, highly potent, infectious or volatile substances;

(f)
highly toxic and/or genotoxic samples should be handled in a specially designed facility to avoid the risk of contamination;

(g)
all containers of chemicals should be fully labelled and include prominent warnings (e.g. “poison”, “flammable”, “radioactive”) whenever appropriate;

(h)
adequate insulation and spark-proofing should be provided for electrical wiring and equipment, including refrigerators; rules on safe handling of cylinders of compressed gases should be observed and staff should be familiar with the relevant colour identification codes;

(j)
staff should be aware of the need to avoid working alone in the laboratory; and

(k)
first-aid materials should be provided and staff instructed in first-aid techniques, emergency care and the use of antidotes.
5
Contaminants and adulterants
A wide range of chemical and biological contaminants and adulterants can find their way into the plants and formulations used in the production of herbal medicines. Contaminants are generally defined as naturally occurring substances while adulterants have been added or substituted deliberately by the harvesters, processors or sellers of herbal materials and raw materials.

5.1
Microbial contaminants

5.1.1
Bacteria and moulds

Salmonella and Shigella species must not be present in herbal medicines intended for internal use, at any stage. Other microorganisms should be tested for and should comply with limits set out in regional, national or international pharmacopoeias.

5.1.2
The presence of Escherichia coli, Salmonella spp. and moulds may indicate poor quality of production and harvesting practices. Microbial contamination may also occur through handling by personnel who are infected with pathogenic bacteria during harvest/collection, post-harvest processing and the manufacturing process.

5.1.3
Microbial toxins

Mycotoxins and, when appropriate, endotoxins should be tested for using an appropriately validated and sensitive method, and amounts should be below the limits set in national or regional standards. It is recommended that in performing analyses for mycotoxins particular care should be taken, in line with good practice guidelines such as WHO good practices for national pharmaceutical control Laboratories. Medicinal plants are frequently contaminated with toxigenic fungi originating in the soil.

5.1.4
Foreign matter

Foreign matter found in a sample of herbs and herbal materials should not exceed limits set in national, regional or international pharmacopoeias. Foreign matter includes insects and other animal contamination including animal excreta, as well as other species of plants. In general, any substance other than the acceptable sample of good quality medicinal plant material is regarded as foreign matter. A pure sample is seldom found and there is always some foreign matter present.

However no poisonous, dangerous or otherwise harmful foreign matter should be allowed. Thus following the GACP should help to ensure that contamination is kept to a minimum. Removal of larger pieces of foreign matter from whole and cut plants is often done by hand-sorting after macroscopic examination. Finished products should also be examined for foreign materials.

Numerous natural occurrences of mycotoxins in medicinal plants and traditional herbal medicines have been reported from various countries.

Data from India and Africa suggest that high levels of mycotoxins are frequently present in locally available medicinal plants. The presence of mycotoxins in plant material can pose both acute and chronic risks to health. Mycotoxins are usually secondary metabolic products which are nonvolatile, have a relatively low molecular weight, and may be secreted onto or into the medicinal plant material. They are thought to play a dual role, firstly in eliminating other microorganisms competing in the same environment and secondly, helping parasitic fungi to invade host tissues. Mycotoxins produced by species of fungi including Aspergillus, Fusarium and Penicillium are the most commonly reported. Mycotoxins comprise four main groups, namely, afl atoxins, ochratoxins, fumonisins and tricothecenes, all of which have toxic effects. Aflatoxins have been extensively studied and are classified as Group 1 human carcinogens by the International Agency for Research on Cancer. Currently 400 different mycotoxins have been recognized. The most important mycotoxins from human and domestic animal health point of view are aflatoxins ochratoxin A, fumonisins, zearalenone and deoxynivalenol These are commonly present as contaminants in different commodities including cereals, nuts, herbal teas and spices. Crops that are stored for more than a few days become susceptible to mould growth and mycotoxin production. Contamination can occur pre-harvest or post-harvest stage Tropical climate and poor storage are the suitable environmental conditions that support mould growth and mycotoxin production. Mycotoxin production can be enhanced by ecological conditions like drought or damage by insects or mechanical harvesting during cultivation and storage.

5.3
Permissible limits of aflatoxins

The aflatoxin contamination of medicinal herbs and spices as set by the European Pharmacopoeia. 

5.5
Bacteria

Different pharmacopoeias have different testing requirements and these should be consulted when making the appropriate choice for the selected herbal materials and herbal product. Herbs and herbal materials normally carry a large number of bacteria and moulds, often originating in soil or derived from manure. While a large range of bacteria and fungi form the naturally occurring micro flora of medicinal plants, aerobic spore-forming bacteria frequently predominate. Current practices of harvesting, production, transportation and storage may cause additional contamination and microbial growth. Proliferation of microorganisms may result from failure to control the moisture levels of herbal medicines during transportation and storage, as well as from failure to control the temperatures of liquid forms and finished herbal products. This should be controlled by implementing best practice guidelines such as GACP and GMP. 
5.6
Parasites

Parasites such as protozoa and nematoda, and their ova, may be introduced during cultivation and may cause zoonosis, especially if uncomposted animal excreta are used. Contamination with parasites may also arise during processing and manufacturing if the personnel carrying out these processes have not taken appropriate personal hygiene measures.

6
Metallic contaminants
6.1
Toxic metals and non-metals

Heavy metals shall be within the limits as guided by the WHO..

6.2
Risk Analysis

The level of a possible hazard depends on the size and shape form of the metal pieces. Sharp splitters of a size of several millimetres can be significantly harmful. Metal dust of a size of less than one millimetre can be regarded as harmless for human consumption. The likelihood of a contamination with metal pieces depends on the product itself (height, structure), the region the crop is grown in, the growth conditions (soil) and also on its harvest and post-harvest processing steps.

Harvest with machines or metal objects: Metal pieces and abrasion from harvest machines or equipment can contaminate the plant materials, however as this material is usually made from mild steel it can normally be removed through the use of magnets.

Processing steps: Metal pieces and abrasion from processing machines or equipment like cutting machines, mills, pneumatic transport etc. can contaminate the plant materials. To ensure that fine metal particles are kept to a minimum it is usual to install magnets before and after any particle size reducing equipment.

6.3
Hazard Reduction Steps / Control Procedures for metals
In order to reduce the hazard of a metal contamination mechanical and electronic cleaning steps like sieves, magnets, metal detectors, x-rays, etc. are implemented along the supply chain processes of the food industry. Sieves loose foreign objects, including metal pieces, can be removed by a sieve if they are different in size to the product being processed. Sieves are often a significant step in a spice processing operation and thus their control is important. Magnets can reduce magnetic metal pieces. Their effect is limited only for ferrous material such as iron. Non-ferrous or stainless steel metals cannot be removed by usual magnets. Magnetic particles embedded in the plant materials can only be removed partly depending on the strength of the magnet and the weight of the plant material. For example heavy spices with a dusting of low magnetic contamination might not stick to the magnet. Similar to sieves, magnets are often a significant step in a spice processing operation and thus their control is important. Metal Detector can control ferrous and non-ferrous metal pieces according to the sensitivity adjustment of the metal detector. Metal pieces below the specified sensitivity cannot be removed. Metal detectors can not only reject all metallic items above the specified sensitivity, they can also provide useful information that can drive preventative and corrective actions. (Ref. Annex A)
7
Genotoxicity testing
Genotoxicity tests can be defined as in vitro and in vivo tests designed to detect compounds that induce genetic damage by various mechanisms. These tests enable hazard identification with respect to damage to DNA and its fixation. Fixation of damage to DNA in the form of gene mutations, larger scale chromosomal damage or recombination is generally considered to be essential for heritable effects and in the multi-step process of malignancy, a complex process in which genetic changes might possibly play only a part. Numerical chromosome changes have also been associated with tumorigenesis and can indicate a potential for aneuploidy in germ cells.

Compounds that are positive in tests that detect such kinds of damage have the potential to be human carcinogens and/or mutagens. Because the relationship between exposure to particular chemicals and carcinogenesis is established for humans, whilst a similar relationship has been difficult to prove for heritable diseases, genotoxicity tests have been used mainly for the prediction of carcinogenicity. Nevertheless, because germ line mutations are clearly associated with human disease, the suspicion that a compound might induce heritable effects is considered to be just as serious as the suspicion that a compound might induce cancer.
8
Chemical hazards
8.1
Persistent organic pollutants (POPs)

POPs include organic chemicals, such as the synthetic aromatic chlorinated hydrocarbons, dioxin (a potent carcinogen), aldrin, chlordane, dieldrin, endrin, heptachlor, mirex, toxaphene and hexachlorobenzene..

8.2 The use of persistent pesticides, such as DDT and benzene hexachloride (BHC).
8.3
Radioactive contaminants

Herbal materials should be tested on a case-by-case basis according to national and regional standards if there are concerns.
8.4
Agrochemical residues

Agrochemicals such as Insecticides; Fungicides and nematocides , Herbicides; and Other pesticides (e.g. ascaricides, molluscicides and rodenticides) should be free from these residues.

9
Pesticides
9.1
Use of pesticides
Pesticides in herbal medicine should be determined according to WHO guidelines for assessing of quality of herbal medicine with reference to contaminants. (Different classifications of pesticides exist. A classification based on the chemical composition or structure of the pesticide is the most useful for analytical chemists, for example:

Chlorinated hydrocarbons and related pesticides: hexachlorocyclohexane (HCH) or benzene hexachloride (BHC), lindane, methoxychlor; Chlorinated phenoxyalkanoic acid herbicides: 2,4-D, 2,4,5-T; Organophosphorus pesticides: carbophenothion (carbofenotion), chlorpyrifos and methylchlorpyrifos, coumaphos (coumafos), demeton, dichlorvos, dimethoate, ethion, fenchlorphos (fenclofos), malathion, methyl parathion, parathion; Carbamate insecticides: carbaryl (carbaril); Carbamoyl benzimidazoles: benomyl, carbendazim; Dithiocarbamate fungicides: ferbam, maneb, nabam, thiram, zineb, ziram; Amino acid herbicides: glyphosate; Inorganic pesticides: aluminium phosphide, calcium arsenate; Miscellaneous: bromopropylate, chloropicrin, ethylene dibromide, ethylene oxide, methyl bromide, sulfur dioxide; Pesticides of plant origin: tobacco leaf extract, pyrethrum fl ower, and pyrethrum extract; derris and Lonchocarpus root and rotenoids.)

9.2
Pesticide residues

Currently there are no standard procedures for assignment of these Maximum Residue Levels (MRLs) in the medicinal plant area and thus the methods used for foods could probably be used for the preparation of a model. This approach would apply in the case where a botanically identical medicinal plant is used as food. Historically the FAO and WHO have established MRLs, based on supervised trials and establishment of GAP for the use of pesticides for a variety of food commodities and combinations of pesticides and food commodities. If the listed food commodity (name of the original plant and the part of it used as food) is botanically identical to the medicinal plant part concerned and has an established MRL for a specific pesticide, the relevant MRL could be regarded as the MRL for the specific raw medicinal plant material. In this case, the MRL for the medicinal plant material in question could be further elaborated by establishing an appropriate formula to factor in drying of the plant material. The Codex Alimentarius Commission has adopted a list of approved pesticides for spices and their MRLs as shown in the appendix Some countries have established national requirements for residue limits in medicinal plant materials. If no such requirements exist, other references can be consulted, such as other pharmacopoeias or published documents.
9.3
Maximum limit of pesticide residues for herbal materials
The toxicological evaluation of pesticide residues in herbal materials should be based on the likely intake of the material by patients. In the absence of a full risk assessment and for practical reasons, it is recommended that, in general, the intake of residues from herbal materials should account for no more than 1% of total intake from all sources, including food and drinking-water. Since the level of pesticide residues may change during the production process, it is vital to determine the actual quantity of residues consumed in the final dosage form. Because herbal medicines may be used for treatment of chronic diseases or for prophylactic reasons, it is suggested that the approach of the FAO in determining MRLs should be followed.
9.4
Acceptable residue level (ARL)
An ARL (in mg of pesticide per kg of medicinal plant material) can be calculated on the basis of the maximum ADI of the pesticide for humans, as, recommended by FAO and WHO, and the mean daily intake (MDI) of the medicinal plant material. Guiding principles for assessing safety of herbal medicines with reference to contaminants and residues can be found at the following webpage: www.codexalimentarius.net/download/report/644/al28_41e.pdf
9.5
Acceptable daily intake (ADI) of a chemical 

The estimated maximum amount of an agent, expressed on a body mass basis, to which an individual in a (sub)population may be exposed daily over his or her lifetime without appreciable health risk. ADIs are normally determined for substances that are deliberately added (to foods) or are residues that are present as a result of approved uses of the agent. A daily intake, which, during an entire lifetime, appears to be without appreciable risk to the health of the consumer, on the basis of all the known facts at the time Of the evaluation of the chemical by the Joint FAO/WHO Meeting on Pesticide Residues. It is expressed in milligrams of the chemical per kilogram of body weight.
9.6
Acute reference dose (ARD)
The acute reference dose of a chemical is an estimate of the amount of a substance, normally expressed on a body-weight basis, that can be ingested in a period of 24 hours or less without appreciable health risk to the consumer on the basis of all known facts at the time of the evaluation. ARD is the amount of pesticide to which a person is exposed, usually, at one day’ regimen of herbal medicines and which results in acute effects on the human body. ARD estimations include a safety factor to ensure that the elderly, infants, children and those whose systems are under stress because of illness, are protected.

10
Pharmacovigilance
10.1
General

The inclusion of herbal medicines in pharmacovigilance systems is becoming increasingly important given the growing use of herbal products and herbal medicines globally. Herbal medicines are frequently used in conjunction with other medicines, and it is essential to understand the consequences of such combined use and monitor whether any adverse effects are arising. The WHO International Drug Monitoring Programme, together with the WHO Collaborating Centre in Sweden, the Uppsala Monitoring Centre (UMC), has instituted a coherent programme of action for pharmacovigilance, which includes the establishment of a programme for exchange of safety information, maintenance of the global WHO database of adverse drug reaction (ADR) reports (hereafter referred to as the global WHO database), and the provision of numerous guidelines on monitoring drug safety. It also seeks to bridge the gap between industry and regulatory authorities.

Although there are very few countries in Africa which have a fully-fledged pharmacovigilance programme where there is a national drug safety monitoring system in place, there is a clear need to expand its scope to include herbal medicines especially as the prevalence of herb drugs is so high in Africa. However, adding herbal medicines to a list of target substances for a national drug safety monitoring activities is not enough in itself. Pharmacovigilance is concerned with the detection, assessment and prevention of adverse reactions to drugs. Major aims of pharmacovigilance are:
1. Early detection of hitherto unknown adverse reactions and interactions;
2. Detection of increases in frequency of (known) adverse reactions;
3. Identification of risk factors and possible mechanisms underlying adverse reactions;
4. Estimation of quantitative aspects of benefit/risk analysis and dissemination of information needed to improve drug prescribing and regulation.

The ultimate goals of pharmacovigilance are: 

· The rational and safe use of medical drugs;
· The assessment and communication of the risks and benefits of drugs on the market;
· Educating and informing of patients.
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Proof of efficacy and proof of tradition
11.1
General

1. Assessment of Efficacy: 

2. Active Ingredients

3. Evaluation of Efficacy

4. Level of Evidence: The clinical documentation should include / address the following elements: 

(i) A systematic review of all relevant clinical data available for the herbal medicinal product/substance must be performed and reflected in the assessment report and list of references;
(ii) A scientific assessment of the clinical data must be performed and reflected in the assessment report;
(iii) Results of all clinical data included in the systematic review shall be taken into account. 
(iv) Coherent and conclusive clinical recommendations cannot be obtained if major methodological deficiencies are identified in the pivotal clinical data.

(v) Demonstration that the clinical data are covering a sufficient number of patients and that they are conclusive and coherent with respect to the indication, safety and efficacy.

(vi) In general, at least one controlled clinical study (clinical trial, post-marketing study, epidemiological study) of good quality is required to substantiate efficacy. In the absence of a controlled clinical trial a case-by-case assessment taking into account possible benefits, risks and types of disease may be  acceptable, if clinical experience with the herbal medicinal product is well documented and supportive, conclusive (human) pharmacological data of good quality are available. Evidence of grade C/level IV supported only by pre-clinical data are not sufficient to make the clinical efficacy of a product recognised.
5. Documentation used in preparation of monographs may be in form of: 
· Proof of Authorisation/registration by national competent authorities;

· Information from handbooks (medicine, pharmacy, pharmacology, pharmacognosy, phytotherapy, herbal medicine etc.);

· Scientific monographs; and

· Specific product related information, such as approved SPCs, sales statistics, estimated number of users, etc.
6. The primary objectives of non-clinical studies are:

· 6.1 To determine whether such studies support the clinical use of a herbal medicine;
· 6.2 To characterize the range of pharmacological actions of herbal medicines; and
· 6.3 To define the chemical characteristics of pharmacologically active natural products and to elucidate their mechanisms or actions.

These studies include:
· General pharmacological investigations are conducted to elucidate various pharmacological activities other than the main pharmacodynamic action. Such investigations usually cover the tests on nervous, cardiovascular and respiratory systems, and if necessary others, and should be performed on conscious or anaesthetized animals using adequate doses and proper routes of administration.
· Toxicological investigations to supplement human experience in defining possible toxicity from short-term use, but are particularly important in detecting toxicity that may occur either after prolonged exposure or years after the exposure has been discontinued. Generally, the longer the anticipated human use, the longer the test substance is administered to test animals.

These guidelines for the clinical evaluation of herbal medicines attempt to recognize the long and diverse history of traditional medicine in the Region and the differences between the diagnostic systems of modern medicine and the various traditional medicines of the Member States. Although special considerations may be required, the general principles of the clinical trials of herbal medicines are similar to those applied to synthetic drugs if clinical trial is regarded to be necessary.

11.2
Levels of evidence
The use of opinions from scientific expert committees, such as consensus conferences, monographs etc. requires additional information: The composition of the committee and the procedure how the results were obtained, including the scientific basis of decision, must be made transparent. Any potential bias has to be discussed.  Data relating only to in-vitro pharmacology or general pharmacology in animals will not deliver sufficient supportive evidence to allow a marketing authorisation. Such data may, however, contribute to the plausibility of a “traditional use”. Description of traditional use without any supportive clinical or experimental data is not sufficient to establish a level of evidence of efficacy that would be acceptable for marketing authorisation. Such information might be accepted for traditional use registration. Information on the time over which the substance has been used, quantitative aspects of the use of the substance, and the degree of scientific interest (number, quality and consistency of published scientific information) in the use of the substance must be submitted.
11.3
Therapeutic indications
These are some selected sources of evidence which may be used to prove traditional use:

· Any published information referring to specific product, e.g. advertising material, published product characteristics, product listings in (historic) drug compendia) as well as specific product related archive materials, e.g. brochures, sales lists, invoices etc.;
· Any published information on the use of licensed herbal medicines in UK or other EU Member States (for EU member states and territories see below), e.g. Martindale, Rote Liste (see below) etc.,
· Any other bibliographic evidence, e.g. text books, pharmacopoeia (for proof of use in ethnic populations resident in the EU, non-EU pharmacopoeia such as Ayurvedic may also be used) etc.;
· Lists of herbs traditionally used in the UK or other EU Member States, e.g. Commission E, ESCOP, WHO, GSL, MHRA list (see below) etc.;
· Evidence from medical doctors, herbal practitioners or other experts in the field.
Evidence for traditional use meeting the requirements of the THMP may be sufficient where it is confirmed by an authoritative source from a particular herbal tradition. Such an authoritative source might be a textbook. More likely, however, it may be an expert who is generally recognized within this particular tradition as having expertise on the wider use of herbal remedies (the MHRA would expect that such experts or practitioner(s) would be able to present adequate academic credentials or belong to an appropriate professional body). In other cases it may be necessary to bring together more than one source of evidence in order to demonstrate that there has been continuous traditional use.

Where a company refers to its own records, this may qualify as sufficient evidence depending on the length and scale of their activities. This does not mean that evidence needs to be supplied for each and every month of the 30 year period if extrapolation from the provided evidence is feasible. If reference is being made to unlicensed remedies on the market under Section 12 of the Medicines Act 1968, it would not be feasible to just rely on evidence of the existence of such products on the market, since they are being sold without written indications. To provide evidence that there are corresponding product(s) with the same or similar intended purpose it may be necessary to refer to other source(s) of evidence for appropriate traditional indication(s) for that remedy.
Note, that approval of a herb or herbal product as being traditionally used in other EU Member States under their existing regulatory schemes may be strongly indicative but not necessarily sufficient evidence for meeting the requirements of the THMP directive. 

In summary, it is advisable and may be necessary for applicants to use several sources of evidence in order to comply with THMPD requirements. This may specifically refer to the traditional use of herbal combinations where the traditional use of individual compounds may be well documented, while there may be expert statements required for the use of that specific herbal combination.

11.4
Clinical trials
Clinical trials of herbal medicines may have two types of objectives. One is to validate the safety and efficacy that is claimed for a traditional herbal medicine. The other is to develop new herbal medicines or examine a new indication for an existing herbal, medicine or a change of dose formulation, or route of administration. In some cases, trials may be designed to test the clinical activity of a purified or semi-purified compound derived from herbal medicines.
11.4.1
Phases of a clinical trial
A step-by-step approach is usually followed in the development of new herbal medicines, but may ordinarily be less necessary for a study to validate the safety and efficacy of a traditional herbal medicine. The point of entry to the trial phases will be determined by the nature and history of the herbal medicines being studied.
Clinical trials are generally designated in terms of a “phase”, although study designs appropriate for the clinical evaluation of a herbal medicine may, strictly speaking, fall on the borderline between two of the following classical definitions of the usual phases.
Phase I: First trials for a new compound or a new formulation that are generally carried out with a small number of healthy volunteers or patients suffering from the disease for which the herbal medicine is intended. The main purpose of a phase I trial is to observe tolerance to the herbal medicine and therefore to get an indication of the dose that might be used safely in subsequent studies.
Phase II: Studies on a limited number of patients to determine clinical efficacy and to further confirm safety. Such trials are preferably designed as randomized, double-blind, controlled studies, using for control groups either an existing alternative treatment or a placebo. The dosage schedules established in such studies are then used for a more extensive clinical study.
Phase III: A larger patient group is usually studied at several centres using a randomized double-blind design to validate preliminary evidence of efficacy obtained in earlier studies. Ordinarily, such trials are conducted under conditions which are as close as possible to the anticipated conditions of normal use.
Phase IV: Studies performed after the dosage form is available for general use. The main purpose of such studies is to detect toxic events that may occur so rarely that they are not detected earlier.
Individual countries may design clinical trials that follow the general principles embodied in the four phases mentioned above, namely, first to ensure general safety, then to determine efficacy and finally to use post-marketing surveillance to be certain that rare but serious adverse reactions are not occurring and to confirm the long-term efficacy. 
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Safety classification
Classifications are included for each part of the plant identified in an entry, and are for dried plant material, unless otherwise stated. Classifications address only the identified part of the herb in its whole, cut, or powdered form, as a raw material or as an ingredient in a finished product (tablets, capsules, teas, etc.); or as a decoction, tincture, or extract prepared from that plant part by a traditional process. Concentrated extracts, extracts with added compounds, or compounds isolated from botanicals may be expected to have different physiological effects and safety and interaction considerations than the source botanical, and classifications should not be extrapolated to other such ingredients without additional review (Gardner & McGuffin, 2013).

Classifications are generally based on data that are associated with use of the specific herb and in the quantities generally consumed for a health-promoting or therapeutic effect. Any cautions may therefore be somewhat overstated for an herb that appears in the market in a smaller amount as part of a combination product, or for herbs that are used as flavourings in less than therapeutic quantities.

Each herb is placed in two classes based on all of the information included. The first is the Safety Class, which evaluates the safety of a particular herb. The second is the Interaction Class, which provides information on what is currently known about the potential for an herb to alter the effect of prescription or non-prescription drugs when the herb and drug are used concomitantly. Central to the appropriate application of this document is the understanding that classifications are based on an assumption of rational, informed use of herbs and herbal products.

Classes are defined below, and are followed by bullet points which list criteria and considerations for inclusion in each particular class.

Safety Classes

Class 1. Herbs that can be safely consumed when used appropriately.

• History of safe traditional use

• No case reports of significant adverse events with high probability of causality

• No significant adverse events in clinical trials

• No identified concerns for use during pregnancy or lactation

• No innately toxic constituents

• Toxicity associated with excessive use is not a basis for exclusion from this class

• Minor or self-limiting side effects are not bases for exclusion from this class

Class 2. Herbs for which the following use restrictions apply, unless otherwise directed by an expert qualified in the use of the described substance:

2a: For external use only

• Toxicity demonstrated with crude preparation taken orally at traditional dose

• Adverse event data in humans with probability of causality of toxicity (e.g., hepatotoxicity, nephrotoxicity, neurotoxicity) associated with oral use 
2b: Not to be used during pregnancy

• Traditional use contraindicates

• Traditional use as an abortifacient or uterine stimulant

• Relevant adverse event data in humans exist and have probability of causality

• Data in animals suggesting teratogenicity or other adverse effects on the foetus or mother, with reasonable application to humans

• For plants with common food uses, standard dose is in excess of typical food amounts

2c: Not to be used while nursing

• Traditional use contraindicates

• Relevant adverse event data in humans exists and has probability of causality

• Potential hepatotoxicity or neurotoxicity

• Bioavailability of constituents of concern in breast milk has been demonstrated

2d: Other specific use restrictions as noted

• Information exists that use may be unsafe for specific populations

• Dosage level outside of a standard range known to cause adverse effects
NOTE
Herbs placed in any of the subparts of Class 2 may also be placed in other of these subparts.

Class 3. Herbs to be used only under the supervision of a qualified expert. The following labelling is recommended for Class 3 herbs: “To be used only under the supervision of an expert qualified in the appropriate use of this substance.” Labelling must include proper use information: dosage, contraindications, potential adverse effects and drug interactions, and any other relevant information related to the safe use of the substance.

• Narrow therapeutic range

• Identified safety concerns in many populations

Interaction classes

Class A. Herbs for which no clinically relevant interactions are expected

• No case reports of suspected interactions with probability of causality

• No clinically relevant interactions in human pharmacological studies, if any

Class B. Herbs for which clinically relevant interactions are biologically plausible

• Human or animal pharmacological study data suggest potential for clinically relevant interaction.
• Multiple case reports have suggested a potential interaction concern.

• Cell culture or biochemical assays establish a basis for biologically plausible mechanism of interaction.

Class C. Herbs for which clinically relevant interactions are known to occur

• Human pharmacological study has demonstrated interaction with a specific drug or supplement.

• Human pharmacological study has demonstrated clinically relevant effects on drug metabolizing enzymes or drug transporter proteins.

• Case reports of suspected interactions have a probability of causality.
Annex A
(normative)

Purity tests for herbal medicines
Table A.1 — Microbiological limits (WHO, 2007)
	SNo
	Parameter
	Limits
	Test method

	A
	Raw medicinal plant and herbal materials intended for further processing (including additional decontamination by a physical or chemical process)
	

	(1) 
	Yeasts and moulds, max. per g
	105
	ISO 21527-2

	(2)
	E. coli, max. per g
	104
	ISO 7251

	(3)
	Shigella, per g or ml
	Absent
	

	B
	Herbal materials that have been pretreated (For herbal materials that have been pretreated (e.g. with boiling water as used for herbal teas and infusions) or that are used as topical dosage forms)
	

	(4)
	Aerobic bacteria/g
	107
	

	(5) 
	Yeasts and moulds, max. per g
	104
	ISO 21527-2

	(6)
	E. coli, max. per g
	102
	ISO 7251

	(7)
	Enterobacteria and certain Gram-negative bacteria / g
	104
	

	(8)
	Salmonella, per g 
	Absent
	ISO 6579

	(9)
	Shigella, per g or ml
	Absent
	

	(10)
	Clostridia, per gram
	Absent
	

	C
	Other herbal materials for internal use
	

	(11)
	Aerobic bacteria/g
	105
	

	(12)
	Yeasts and moulds, max. per g
	104
	ISO 21527-2

	(13)
	Escherichia coli, max. per g
	Absent
	ISO 7251

	(14)
	Salmonella, per g 
	Absent
	ISO 6579

	(15)
	Enterobacteria and certain Gram-negative bacteria / g
	103
	

	(16)
	Clostridia, per gram
	Absent
	

	(17)
	Shigella, per g or ml
	Absent
	

	D
	Herbal medicines to which boiling water is added before use
	

	(18)
	Aerobic bacteria/g
	107
	

	(19)
	Yeasts and moulds, max. per g
	104
	ISO 21527-2

	(20)
	Escherichia coli, max. per g
	Absent
	ISO 7251

	(19)
	Salmonella, per g 
	Absent
	ISO 6579

	(20)
	Enterobacteria and certain Gram-negative bacteria / g
	103
	

	(21)
	Clostridia, per gram
	Absent
	

	(22)
	Shigella, per g or ml
	Absent
	


Table A.2 — Chemical, physical and mycotoxin requirements (WHO, 2007)
	S/N
	Characteristic
	Limit
	Test method

	
	
	Solid
	Leaf juice
	Inner leaf juice
	

	(1)
	Lead (Pb), max, mg/kg
	10
	10
	10
	AOAC 999.11 or AOAC 999.10

	(2)
	Cadmium (Cd), max, mg/kg
	0.3
	0.3
	0.3
	AOAC 999.11 or AOAC 999.10

	(3)
	Arsenic (As), max, mg/kg
	5
	2
	2
	

	(4)
	Chromium (Cr), max, mg/kg
	2
	2
	2
	

	(5)
	Mercury (Hg), max, mg/kg
	0.2
	0.2
	0.2
	

	(6)
	Copper (Cu), max, mg/kg
	150
	150
	150
	

	(7)
	Total ash, max
	2%
	
	
	

	(8)
	Alcohol-insoluble extracts, max
	10%
	
	
	

	(9)
	Total Aflatoxin (AFB1+AFB2+AFG1 +AFG2)), ppb
	20
	20
	20
	ISO 16050

	(10)
	Aflatoxin B1 only, ppb
	5
	5
	5
	ISO 16050


Pesticide residues: The maximum residue limit of aldrin and dieldrin (sum of) for Aloe is not more than 0.05 mg/kg according to the European and USA Pharmacopoeias (WHO, 2007). For other pesticides, reference shall be made to the CODEX list of approved pesticides for spices and their maximum residue limits (MRLs) (WHO, 2007).
Radioactive residues: The WHO guidelines emphasize that the health risk, in general, due to radioactive contamination from naturally occurring radio nuclides is not a real concern, but those arising from major nuclear accidents may be serious and depend on the specific radionuclide, the level of contamination, and the quantity of the contaminant consumed. Taking into account the quantity of herbal medicine normally consumed by an individual, they are unlikely to be a health risk. Therefore, at present, no limits are proposed for radioactive contamination (WHO, 2011).
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