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ABSTRACT A high percentage of South African population depends on traditional medicine for treatment but no clinical and
scientific validation has been documented in terms of quality, safety, timely and effectiveness of this traditional medicine for
treatment. This paper investigated the methods of pre -clinical trials of traditional medicine (herbs) by the health department of
North West Province of South Africa. A case study approach was used. Six participants were drawn from an entire population
of doctors who are members of the Traditional Medical Council of South Africa and members of Food and Drug Board of South
Africa. Data was collected using semi-structured open- ended interview questions to inquire about pre-selection methods for
pharmaceutical drugs for clinical trial; pre- selection methods for traditional medicine (herbs) for clinical trial and how
effectiveness and the risk factor of any drug is determined.  The findings revealed that pre-clinical trial methods are the same for
both pharmaceutical drugs and traditional medicine. Both pre-clinical phase use human and animals as subjects of the trial.
However participants approached to partake in pre-clinical trial of traditional medicine were reluctant to volunteer because of
lack of time, adverse effect of trial on their personal health and uncertainty of Compensation for Occupational Injuries. It
became evident that no traditional medicines have been tested on human to be registered with the Medicines Control Council or
be prescribed as treatments for any disease in South Africa. The results led to a proposed Pre- clinical Traditional Medicine ICT
Framework (PTM-ICT Framework) to collect data on traditional medicine (herbs) directly from the general public and Traditional
Medicine Practitioners to ascertain the safety and efficacy of that herb   to serve as information needed at pre-selected stage of
clinical trial of traditional medicine.

INTRODUCTION

In 1978 at the historic international Confer-
ence on Primary Health Care at Alma Ata, the
World Health Assembly recommended that gov-
ernments should give high priority to the incor-
poration of traditional medical practitioners and
birth attendants into the health care stream and
proven traditional medicine and remedies into
the national drug policies and regulations
(World Health Organization-WHO 2002). De-
spite the dramatic advances and advantages of
conventional medicine, it is clear that herbal
medicine and traditional medicine plays a criti-
cal role  in the healthcare sector of many coun-
tries. The WHO (2002) indicates that around
80% of the population in Africa use traditional
medicines. In sub-Saharan Africa alone there is
one traditional healer for every 500 people,
whereas there is only one medical doctor for
every 40 000 people. Again It has been estimated
that 70% of the South African population con-
sult traditional healers for treatment and that
the whole industry worth over R250 million
(AIDSbuzz 2009). Traditional medicine, has

been defined as practices based on beliefs and
ideas to provide health care using herbs and
other naturally occurring substances  to cure a
patient (Conserve Africa 2002). The WHO
(2002) further defines traditional medicine as
health practices, approaches, knowledge and
beliefs incorporating plant, animal and mineral
based medicines, spiritual therapies, manual
techniques and exercises applied singularly or
in combination to treat, diagnose and prevent
illness or maintain the well-being of  an indi-
vidual. In the last 50 years , humans have relied
on plants to treat all manner of illnesses, from
minor problems to life-threatening diseases and
traditional medicine practitioners (TMPs) claim
that traditional medicine play a significant role
in the treatment and management of many dis-
eases such as cancers, high blood pressure, chol-
era, venereal diseases, epilepsy, asthma, eczema,
fever, anxiety, depression, benign prostatic hy-
perplasia, urinary tract infections, gout, and
healing of wounds and burns (Helwig 2010).
Despite the wide claim by TMPs in South Af-
rica, no adequate scientific validation has been
documented in terms of quality, safety, timely
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and effectiveness of the herbs use for treatment
to contribute to primary health care practices in
the country. However the use of ICT can aid the
provision of scientific evidence regarding the
safety and effectiveness of the herbs use by TMPs
through pre-selection of traditional medicine for
clinical trial. Clinical trials on one hand are sets
of tests in medical research and drug develop-
ment that confirms the safety and efficacy of a
drug. This test provides information about ad-
verse effects and reactions of the drug for health
interventions. Before clinical trials are con-
ducted, satisfactory information has to be gath-
ered on the safety of the drug through non-clini-
cal method and has to be approved by the health
authority in that country. This non- clinical tri-
als which is referred to as pre-clincal trials are
conducted using human and animal as subjects.
In this research clinical trial is defined as the
testing of herbal plants in the treatment of speci-
fied diseases.

Objectives

This research therefore investigated the
methods of pre-clinical trials of traditional medi-
cine (herbs) by the health department of North
West Province of South Africa and based on the
findings propose an ICT framework to aid pre-
selection of traditional medicine for clinical trial.
The rest of the paper is presented as follows:
related work, methods, results and discussion
and a proposed ICT framework.

Related Work

Traditional medicine can supplement the
provision of primary health care in South Af-
rica. Current estimates suggest that, in many
developing countries including South Africa,
large proportion of the population relies heavily
on traditional medical practitioners and medici-
nal plants to meet their primary health care
needs (NRCATM 2010). Although modern
medicine may be available in these countries,
herbal medicines have often maintained popu-
larity for historical and cultural reasons. There-
fore traditional medicine continues to play a sig-
nificant role in the treatment and management
of many diseases such as cancers, high blood
pressure, cholera, venereal diseases, epilepsy,
asthma, eczema, fever, anxiety, depression, be-

nign prostatic hyperplasia, urinary tract infec-
tions, gout, and healing of wounds and burns in
South Africa (Helwig 2010). Traditional medi-
cine,  has been defined as practices based on
beliefs and ideas to provide health care using
herbs and other naturally occurring substances
(Conserve Africa 2002).

A clinical trial is any research study that pro-
spectively assigns human participants or groups
of humans to one or more health-related inter-
ventions (including drugs) to evaluate the ef-
fects on health outcomes (WHO 2002). Drug
trial on humans starts with pre-clinical stage
which is also named as nonclinical studies and
it is very important stage of  the test . Pre-clini-
cal (initial test in humans) stage begins before
the actual clinical trials begins, and during that
stage important feasibility, iterative testing and
drug safety data is collected.  Clinical trials in-
volving new drugs are commonly classified into
five phases. Each phase of the process is treated
as a separate clinical trial. The drug-develop-
ment process will normally proceed through all
five phases over many years. If the drug suc-
cessfully passes through Phases 0, 1, 2, 3 and 4,
it will usually be approved by the national regu-
latory authority for use in the general popula-
tion. Each phase has a different purpose and
helps scientists answer a different question:

In Phase 0, trials is called pre-clinical phase
and is the first-in-human trials. Single sub thera-
peutic doses of the study drug are given to a
small number of subjects, humans or animals
(10 to 15) to gather preliminary data on the
drug’s pharmacodynamics (what the drug does
to the body) pharmacokinetics (what the body
does to the drugs) and toxicity testing (Craig
and Walter  2000).

In Phase 1 trials, researchers test an experi-
mental drug or treatment in a small group of
people (20-80) for the first time to evaluate its
safety, determine a safe dosage range, and iden-
tify side effects. In Phase 2 trials, the experi-
mental treatment is given to a larger group of
people (100-300) to see if it is effective and to
further evaluate its safety. In Phase 3 trials, the
treatment is given to large groups of people
(1,000-3,000) to confirm its effectiveness, moni-
tor side effects, compare it to commonly used
treatments, and collect information that will
allow it to be used safely. In Phase 4 trials, post
marketing studies delineate additional informa-
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tion, including the treatment’s risks, benefits,
and optimal use.

Before any health organization or pharma-
ceutical companies start clinical trials on a drug,
they conduct extensive preclinical studies which
Information and Communication Technology
has the potential of keeping information on
medicinal plant, its effectiveness and safety for
human use at preclinical stage before actual
clinical trial commences.  Current information
can be collected from the public who use tradi-
tional medicine and traditional medicine Prac-
titioners (TMPs) through ICT. These set of in-
formation can be integrated by the use of ICT
for analysis. Arzt (2007) indicates that there are
different ICT models of interoperability which
an organization can adopt, the Centralized
Model, the Co-operative Model and the Distrib-
uted Model.

A Centralized Model utilizes a centralized
server where the records of all the patients are
registered, matched, and de-duplicated. Data
may be collected from various sources behind
the scenes, but users may only access a single
consolidated application or suite of applications.
Due to the fact that the data and the applica-
tions are more centralized, data security tends
to be more straightforward.

On the other hand a Co-operative Model is a
combination of the Centralized and the Distrib-
uted Models. It has both a central storage and a
mechanism for obtaining data from participat-
ing servers on demand. The advantage of the
Co-operative Model is that, data is stored cen-
trally and what remains distributed can be any-
where between 0 and 100 percent of data. In the
Centralized Model, data that is not in the cen-
tral storage can never be available to subsidiary
servers. Similarly, in the Distributed Model, no
data can be obtained. The recognition of health
ICT is not an end unto itself but a means to an
end, which is a better quality, safer, more value-
driven and accessible healthcare information to
all people (E-health Initiative 2008: 2) both
present and future.

METHODS

The research study was conducted in three
rural communities, Taung Ganyesa and
Christiana in the Bophirima Region of the North
West Province in South Africa. These three com-
munities were selected because they are purely
traditional set up communities which are gov-
ern by traditional chiefs and strongly rooted in
the usage of traditional medicine in South Af-
rica.

Given the nature of the study, a case study
approach provided the most effective method for
data collection. Participants for the study were
drawn from an entire population of Doctors who
are members of the Traditional Medical Coun-
cil of South Africa and members of Food and
Drug Board of South Africa. Six doctors were
selected based on their affiliation with the South
Africa Traditional Medical Council and Food
and Drug Board of South Africa as well as a
practicing in rural community. In describing
population, Polit and Beck (2008) indicate that
it is the aggregate of cases having a common
and designated criterion that is accessible as
subjects for a study. A purposive sampling tech-
nique was used in selecting the participants. Two
doctors from each community hospital were se-
lected making a total of six doctors from three
communities. All the six doctors voluntarily
agreed to take part in the study. Table 1 indi-
cates the number of participants according to
their professional category, sex and age.

Data was collected using semi-structured
open ended interviews. This data collection
method was used because a structured interview
does not allow flexibility to explore interesting
issues that arise, and an unstructured interview
does not provide enough focus. Therefore a semi-
structured interview was used. The interviewees
represented different roles ranging from special-
ist doctors to non-specialist doctors. The
interviewees were asked to tell in their own
words:

Table 1: Participants demographics

Professional category Number selected from Communities Sex Ave Age

Taung Ganyesa Christiana

Specialist doctors 1 1 1 3 males +45
Non–specialist (General practitioners) 1 1 1 2 males; 1 female +25

Total 2 2 2 N=6
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• How they pre-select pharmaceutical drugs
for clinical trial.

• How they select traditional medicine(herbs)
for clinical trial

• How they determine the effectiveness and
the risk factor of the drug

Integrity of data entry from the study was
checked by another researcher. Transcripts were
coded using Wolcott’s (1994) methods of case
study analysis techniques. After the initial cod-
ing, broad categories were identified by search-
ing for patterns in the participants’ responses.
Four categories were identified and discussed
in the results and discussion section below.

RESULTS AND DISCUSSION

The main purpose of the research paper was
to investigate the methods of pre-clinical trials
of traditional drugs (herbs) by the health de-
partment of North West Province of South Af-
rica and based on the findings propose an ICT
framework to aid pre-selection of traditional
medicine for clinical trial. The findings and dis-
cussion are summarized under the following
headings; pre-selection of pharmaceutical  drugs
for clinical trial, selection of traditional medi-
cine (herbs) for clinical trial and determination
of  the effectiveness and the risk factor of the
drugs. Each of these headings is discussed in
detail in the following paragraphs.

Pre-selection of Pharmaceutical Drugs for
Clinical Trial

The respondents indicated that before a clini-
cal trial is undertaken for any drug, the trial
information is required by the South African
National Clinical Trials Register for approval.
This constitutes an initial ethics application pro-
cess and the trialists initially capture trial de-
tails on-line. A  proof of capture form is printed
and submitted with the ethics application pack
to the relevant accredited research ethics com-
mittee for that trail to proceed.

Again the respondents indicated that before
a trial is initiated, all, foreseeable risks and in-
conveniences are weighed against the antici-
pated benefit for the individual trial subject and
society. A trial is initiated and continued only if
the anticipated benefits justify the risks.  The
rights, safety, and well-being of the trial sub-
jects are the most important considerations and
should prevail over interests of science.

Two doctors stated that, “new medicines are
studied in great detail over a long period, in
the laboratory and in various animals to estab-
lish its initial safety and effectiveness. Trials or
testing of medicines and/or devices in people
only takes place after they have been tested thor-
oughly in the laboratory on animal studies”.
The testing of investigational (new) drugs, vac-
cines and medical devices in humans usually
follows a process that can be broken up into four
phases or steps.

During this first phase a new drug, vaccine
or medical device is tested in a small group of
usually healthy persons for the very first time.
In the Phase 1 clinical trials the aims are to de-
termine the general safety, the correct dosage
and possible negative or undesirable effects of
the new drug, vaccine or medical device.

In Phase 2, clinical trials the new drug, vac-
cine or medical device is tested in a larger group
(several hundred healthy people). At this stage
people with the disease for which the new drug,
vaccine or medical device is developed are also
given the opportunity to participate in testing
it. The purpose of Phase 2 is to further test the
safety and effectiveness of the new drug, vac-
cine or medical device.

In Phase 3, as indicated by the respondents,
the new drug, vaccine or medical device is tested
in a larger group of people who suffer from the
disease/illness for which the new drug, vaccine
or medical device is intended. The effectiveness
and possible undesirable effects are evaluated
in more depth during this phase. The new drug,
vaccine or medical device is compared to old
registered (licensed) drugs, vaccines or medi-
cal devices, or alternative treatment options.

During Phase 4 the drug, vaccine or medical
device is tested in several thousands of people
to: define its safety, effectiveness, long-term
undesirable effects, test the new drug, vaccine
or medical device in certain high risk sectors of
the population like children, the elderly, people
with liver and kidney diseases, and find new
uses (indications) of the new drug, vaccine or
medical device. In phase four, the new drug,
vaccine or medical device is registered and li-
censed for sale by the Medicines Control Coun-
cil (MCC).

Phase 1 as described by the respondents cor-
responds with the pre-clinical activities (Phar-
macodynamics and Pharmacokinetics) as indi-
cated by (Craig and Walter 2000). At this stage,
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human subjects are used and it is very difficult
to get volunteers to partake in such trails be-
cause of the many disadvantages associated with
the use of human subjects. Some of these disad-
vantages indicated by Shayne (2009) include:
• People  setting  aside time for trial related

activities like visiting the trial site which
affects their daily routine

• Individual’s private or social life may being
affected, for example, sexual activity,
reproductive functioning, consumption of
alcohol, tobacco and other drugs of abuse.

• Participants in the trial may have their
employer, medical aid, personal insurance
and/or Commissioner for Compensation for
Occupational Injuries not paying for claims
that are related to events due to your
participation in clinical trials.

These disadvantages do not only affect the
individual participants who may volunteer to
partake in the trial but also hamper the initial
or preclinical activities in clinical trial of new
drugs.

Pre-selection of Traditional Medicine for
Clinical Trial

The respondents indicated that there are four
stages in testing medicines including traditional
medicines before they can be registered with the
Medicines Control Council as treatments for any
diseases. The first stage is to test that the tradi-
tional medicine is not harmful to animals or
human cells.
• A Phase 1 human trial involves a relatively

small number of healthy human volunteers
in order to test the herb for possible side
effects. However people are usually not
ready to participate in the first phase be-
cause of fear of uncertainty about the safety
and effectiveness of the herb.

• A Phase 2 trial involves about 200-500
human volunteers with the disease and tests
for safety and an indication of a positive
immune system response. This phase also
tries to determine the optimal dosage.

• A Phase 3 trial involves several thousand
human volunteers with the disease and
assesses whether the herb has any positive
effects on disease progression. This type of
trial is called a double-blind, placebo-
controlled trial and is considered the gold
standard in measuring the efficacy of a
medicine.

All three phases usually make use of placebo
groups. This means that some of the participants
will receive a harmless substance that looks like
the herb being tested but does not contain any
active substance. The ‘placebo’ group is then
compared with the group that received the ac-
tual test herb. This is important to show that it
is the herbal treatment that is making people
feel better. Some people feel better simply by
believing that they are taking a strong medi-
cine. This is called the placebo effect and it is
accounted for in all human trials because it is
so strong. On average 30% of people will feel
better after taking a placebo medicine. No Afri-
can traditional medicines have yet been tested
with any Phase 3 human trials, and therefore
cannot be registered with the Medicines Con-
trol Council or be prescribed as treatments for a
specific disease.

No African traditional medicines have yet
been tested with any Phase 3 human trials, and
therefore cannot be registered with the Medi-
cines Control Council or be prescribed as treat-
ments for any disease.

The preclinical phase of testing of traditional
medicine possesses a great challenge to partici-
pants because of the uncertainty of the harmful
effect of the herb. This uncertainty will prevent
many people to volunteer to partake in the trial.
However, traditional medicine practitioners as
well as the patients who consult these TMPs
claim the positive effect of the traditional medi-
cine they use. This is confirmed by the WHO
(1995) that around 80% of the population in
Africa use traditional medicines. In sub-Saharan
Africa there is one traditional healer for every
500 people, whereas there is only one medical
doctor for every 40 000 people. Again It has
been estimated that 70% of the South African
population consult traditional healers and that
the whole industry is worth well over R250 mil-
lion. The question is how can ICT framework
be developed to gather information on different
herbal medicine from the population to serve as
a source of preclinical testing for different tra-
ditional medicine? In answering the question
the researcher propose an ICT framework to aid
pre-selection of traditional medicine for clini-
cal trial.

The Effectiveness and the Risk Factor of
the Drugs

The respondents indicated that the effective-
ness and the risk factor of the drug, (being it a
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traditional medicine or not) is determined
greatly at the pre-clinical stage where human
and animals are given the drug to observe if the
drug is harmful to animals or human cells. “We
make use of placebo groups”. This means that
some of the participants will receive harmless
substance that looks like the herb being tested
but does not contain any active substance. The
‘placebo’ group is then compared with the group
that received the actual test herb. This is impor-
tant to show that it is the herbal treatment that
is making people feel better. Some people feel
better simply by believing that they are taking a
strong medicine. This is called the placebo ef-
fect and needs to be accounted for in all human
trials because it is so strong. On average 30%
of people will feel better after taking a placebo
medicine. Three respondents stated that “No
African traditional medicines have yet been
tested with all the phases in human trials, to be
registered with the Medicines Control Council
or be prescribed as treatments for of any dis-
ease in South Africa”.

The Need for ICT Framework

Based on these findings the researcher pro-
poses a Pre-clinical Traditional Medicine ICT
Framework (PTM-ICT Framework) as indicated

Fig. 1. The PTM-ICT framework

in (Fig. 1). The purpose of this framework is to
collect data on traditional medicine (herbs) di-
rectly from the general public and Traditional
Medicine Practitioners to ascertain the safety
and efficacy of the herb to serve as traditional
medicine for clinical stage trial. This means the
PTM-ICT will discover the eligibility of the tra-
ditional medicine for clinical trial. First it will
acquire information about the herb from tradi-
tional medicine users. Secondly it will acquire
information about the herb from TMPs. The
PTM-ICT will then link and compare the two
sets of data and based on eligibility criteria, se-
lect the traditional medicine for clinical trial.
This will prevent recruiting participants (hu-
man and animal) as subjects for pre-clinical tri-
als.

The (PTM-ICT Framework) has an acquisi-
tion face, archiving and quality control face, and
dissemination, processing and analysis face. The
acquisition face has a user interface component
which allows the public to register and indicate
diseases which they once suffered from and write
the name of the traditional medicine or herb
which helped to cure the disease. The user in-
terface will also allow TMPs to register a tradi-
tional medicine (herb) which they used to cure
certain disease. The subsequent paragraphs de-
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scribe the various components of the PTM-ICT
Framework

Acquisition Face

The acquisition face comprises users of tra-
ditional medicine interface and traditional medi-
cine practitioners interface. The users of tradi-
tional medicine interface will have a list of cat-
egorized diseases which the users can select the
category of disease she or he once suffered from
and write the name of the traditional medicine
(herb) used to cure it in (Table 2). Table 2 will
indicate the categories of diseases to be displayed
on user and TMPs interface.

TMPs’ who want to capture data on any herb
used for treatment, will first register and the
system will generate a username and password
for him which will allow him to capture data
into the database. After login by TMPs they se-
lect capture trials in the menu bar .Data is then
captured and transferred to the Archiving and
quality control face via an XML network for
processing.

Archiving and Quality Control face

This component manages the reading and
writing of data to the precise data store that
underpins the application. It is the Data Access
Logic Component which becomes aware of
where data is stored physically. It therefore, pro-
vides the translation between the logical and
physical views of the data in this instance link-
ing data from traditional medicine users and
TMPs. It checks data quality and create a backup
of the data. Furthermore, it routes messages to
the back-end for scientific analysis.

Table 2: Diseases categorization

Home Userregistration TMPs registration Type of disease FAQ Capture trials Contact us Log in

Select a disease Disease heading Name of traditional medicine (herb) which cured the disease Numberof times used

o Bacterial and fungal diseases
o Behaviors and mental disorders
o Blood and lymph conditions
o Cancers and other neoplasms
o Conditions of the urinary tract and sexual organs, and pregnancy
o Digestive system diseases
o Diseases and abnormalities at or before birth
o Ear, nose and throat diseases
o Eye diseases
o Gland and hormone related diseases
o Heart and blood vessel diseases
o Immune system diseases
o Injuries, poisonings, and occupational diseases

Dissemination, Processing and
Analysis Face

This is a uniform data integration architec-
ture   that provides consistent support to scien-
tific analysis. The integrated data ensure
interoperability between data received from
TMPs systems and traditional medicine users
system. These data are linked, processed and
analyzed for publication in  traditional medi-
cines register indicating which traditional medi-
cine  are frequently used and safe for clinical
trial.

The interaction between components across
the different layers in the PTM-ICT Framework
is supported by an appropriate transport proto-
col, such as HTTP for Internet communication
and TCP for intranet communication and is con-
sidered for sending messages. All the compo-
nents of the PTM-ICT Framework communi-
cate through a shared network infrastructure
using an agreed service protocol. An HL7 mes-
saging standard has been adopted as the mes-
saging standards for the healthcare sector in
South Africa. However, there are plans to move
to an XML based standards for messaging re-
quirements. Therefore, the PTM-ICT Frame-
work adopts these national messaging standards.

CONCLUSION

Having reviewed the problems  associated
with pre-clinical trial of tradition medicine
(herbs), unpacked the role of traditional medi-
cine and the phases of clinical trial of drugs, it
was noted that traditional medicine seldom go
for clinical trial. However the few traditional
medicine which are taken for clinical trial are
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first tested at pre-clinical stage using human and
animals as subjects. This constituted a huge
problem due to lack of volunteers. Volunteers
participating in the trial are always not willing
because of uncertainties regarding the safety,
efficiency and effectiveness of the traditional
medicine. This problem has prevented any tra-
ditional medicine in South Africa to be tested
through all the phases of clinical trial. There-
fore no traditional medicine has been registered
with the Medicines Control Council of South
Africa to be prescribed as treatments for a spe-
cific disease.

The results of the research led to the pro-
posal of PTM-ICT framework to aid with the
collection of data on traditional medicine (herbs)
directly from the general public and traditional
medicine practitioners to ascertain the safety and
efficacy of the herb to serve as pre-clinical stage
of the trial of traditional medicine.

RECOMMENDATIONS

Based on the findings it is recommended that
the proposed PTM-ICT framework be imple-
mented on a pilot scale in the North West Prov-
ince of South Africa. The pilot implementation
should take into account the installation of a
broader internet bandwidth to improve internet
connectivity and speed of the Public Internet
Terminals (PIT) in rural communities in South
Africa.
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