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1. Executive Summary

There is no standard therapy for sickle cell diso$CD) in SuiSaharan Africa. Thus, most SCD
patients resort to the use of herbal medicines.s€gumently, the search for medicine for the
management of SCD at the National Institute for rPlageutical Research and Development
(NIPRD) focused on indigenous medical knowledge amtigenous biodiversity. The NIPRD
received credible information about Rev. Ogunyal®wvas treating SCD patients with a herbal
medicine. Professor Wambebe, who was the Chief @Exec Officer of the NIPRD invited Rev.
Ogunyale to discuss possible collaboration with.hiks Rev. Ogunyale was educated in the USA
(he has an M.Sc. degree in psychology), he undmtdtee implications of this kind of collaboration.
After some negotiations, he released his recisea sacred trust, for further development into|an
effective medicine for the benefit of SCD patiegksbally. This paper will examine the negotiation
processes involved in this project, and its outmm® assess if they comply with current
international guidelines.

The first critical negotiation was the MemorandufnUmderstanding (MOU) MOUs regarding a
research collaboration between the NIPRD and atiwadl health practitioner were new to the
NIPRD in 1992 when the project commenced. At threetof the negotiations, neither t@envention

on Biological Diversity(CBD)* nor theBonn GuidelineShad been adopted. What was clear to the
NIPRD however was that an MOU was necessary so &g transparent, fair and equitable and to
serve as the legal basis for the research colliboréetween the NIPRD and traditional health
practitioners. Hitherto, traditional health praatiters did not tend to trust biomedical researcghers
since similar collaborations in the past had n&ldgd acceptable outcomes. This was due to
inappropriate, or complete lack of, negotiationommership and acceptable benefit sharing formulas.
In order to enrich negotiations with the traditibmealth practitioners, the NIPRD contacted the
World Intellectual Property Organisation (WIPO) wiiprovided various resource materials. Prof
Wambebe, was also given the opportunity to pasdieipat relevant workshops on intellectual
property rights (IPR). Based on this experience asburces, the MOU was developed with the
assistance of an NIPRD Legal Adviser. Thereafter MOU was fully discussed with the traditional
health practitioner. The traditional health practier was advised not to make an immediate decision
until he had discussed matters with his family #mayer, and the traditional health practitioner
indeed returned to the NIPRD with some questiongchvinesulted in further negotiations. This
process can now be considered as obtaining prfornied consent. This paper will compare the
process to the principles of the prior informed st system as outlined in Article 15, paragraph 5
of the CBD and further elaborated in tBenn Guidelines The content of the MOU will be weighed
against théBonn Guidelineso identify any disparities.

The second critical decision in the process invibltiee issues related to the scientific validatiobn o
NIPRISAN (the trade name given to the herbal meeidy the NIPRD) which was derived from

! Wambebe, C. (1999Follaborative Agreement between the National lngtifor Pharmaceutical Research and
Development, Abuja, Nigeria and Holders of TradiibMedical Knowledge Intellectual Property and Egfations of
Traditional Knowledge HoldersWorld Intellectual Property Organization Repantfeact Finding Mission on
Intellectual Property and Traditional Knowledge néea.
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Piper guineenseseedsPterocarpus osurstem,Eugenia caryophylunfruit and Sorghum bicolor
leaved. The costing of the raw materials which would hepmlied by the traditional health
practitioner was then negotiated. The methodolofgiciwwould promote adherence to World Health
Organisation (WHO) Good Laboratory Practice wastlaro critical milestone. The researchers
needed to be trained in the application of gooddatory practice principles which were essentially
alien to African scientists at that time.

The third critical decision related to the safehd aefficacy investigations of NIPRISAN in SCD
patients. A protocol for the study was developadgcussed and submitted to an Independent Ethics
Committee for their consideration and approval. Pmmcipal Investigators at the hospitals where
the clinical trial would be conducted were appaintéNegotiations took place between the
Independent Ethics Committee and the researchergse§uently, negotiations were necessary
between the researchers, the investigators atitheites and the Hospital Ethics Committees. €hes
negotiations resulted in appropriate changes to sfiuely protocol and the standard operating
procedures (SOPs) for the clinical trial, priodicisions on the content of the clinical protocol.

Intensive negotiations took place over a periotir€é between researchers and the patent attorneys
regarding the content and format of the patent nh@eu. According to Article 27 of Trade Related
Aspects of Intellectual Property Rights (TRIPS) égment, patents can be granted in all fields of
technologyvis-a-vis processes and products. Although article 27.3{@)RIPS allows the exclusion
of plants and animals from patentability, articlé.22 contains universally accepted criteria for
patentability viz; novelty, noobviousness and applicability or utility. Thus, tteveat that natural
substances do not qualify for patentability apptieectly to plants, animals and mieooganisms,
whereas the technical processes applied to devealoproduct with a potential for future
commercialization for specific public use can bé&pted. The patenting of NIPRISAN in the USA
was undertaken under this premisat the end of the negotiations, specific decisiorese made
regarding the content of the patents.

The negotiations regarding publication policy weagried out during the formulation of the MOU.
The negotiations regarding granting the companyetteusive license for the production and global
marketing of NIPRISAN involved the NIPRD, the FealeMinistry of Health and the potential
investor; XECHEM International Inc., (XECHEM). BEweally, the decision was made to grant
XECHEM the license with a provision of 7.5% of tic¢ales as royalties, and a good faith payment.
This paper will examine the extent to which theevaht stakeholders were involved in the
negotiations as well as the comprehensiveness ame$s of the provisions of the License to the
relevant stakeholders in relation to internatignatelines.

A ceremony to mark this remarkable event, the fafsits kind in Africa involving the transfer of
medicine fully developed in Africa, by African snotests, to the Western world, took place on July
18, 2002. The President of the Federal Republibigéria, Olusegun Obasanjo, personally launched
NIPRISAN after it had been registered by the Natloigency for Food and Drug Administration

* Wambebe, Charles (2006). “From Plants to MediéiméMlanagement of Sickle Cell Disorder,” Guest Bdl:
Innovation and Discoveryol. 18 (1) pp34.

® Wambebe, C., Ogunyale, P.O., Gamaniel, K.S., NaisiR.N., Okogun, J.I., Samuel, B., Olusola, Ad@risadipe, A.
(1998).Piper guineensis, Pterocarpus osun, Eugenia carylysh and Sorghum bicolor extracts for treatmensiokle
cell diseaseUnited States Patent No 5,800,819 of Septemt@8.19



and Control on July 6, 2006. The uniqueness oNHRRISAN case is that the project was initiated
and executed by African scientists working in Adriat a time when international provisions for

benefit sharing regarding commercial products @efisrom indigenous medical knowledge were
unavailable. It will be interesting to analyse thenefit sharing elements of the MOU developed by
the NIPRD for research collaboration with tradiabihealth practitioners against currently available
international provisions and examples. Are theeeneints of the benefit sharing formula contained in
the MOU and the subsequent exclusive License gtantXECHEM Inc. which could be considered

for inclusion/exclusion in a benefit sharing chésk?

2. Introduction

SCD is the silent killer of infants in Stfaharan Africa. The prevalence of SCD is estimateaer

2% while about 25% of the general population in-Salharan Africa have sickle cell trafts.Infant
mortality is about 8% and the survival rate of SRdbies in rural areas by five years of age is about
20%. Presently, only palliative management measuresasailable in the health sector for SCD
patients in Africa. Consequently, most SCD patiesearly from microbial infections, malaria and
SCD related complications. Undoubtedly, SCD is gomaublic health problem in SuBaharan
Africa where it is endemic. Those who survive eahildhood mortality suffer from cycles of
excruciatingly painful crises, interrupted educagibcareers and social discrimination. For the 12
years Wambebe served as the Pioneer Chief ExedDfiieer of the NIPRD (CEO), SCD was the
priority disease targeted for development of newliciees.

There are various recipes for the management of g&tients in Suisaharan Africa. However, the
NIPRD chose to work with Rev. Ogunyale to reseanath develop his recipe through the application
of modern science and technological tools basedredible ethnomedical use. The unique features
of this case study include the MOU between theiticachl health practitioner and the NIPRD, which
includes provisions for the traditional health piteaner as a viable member of the research team,
improvement of the recipe the traditional healtlagtitioner used at his clinic, payment of an
honorarium, and publication and patent policiesrtitermore, the license agreement indicates
royalties of 7.5% of gross sales as well as to edg@ith payment of $115,000. In addition, the
establishment of a drug manufacturing facility dufa by XECHEM will create jobs for Nigerians,
build capacity, generate wealth for the economy praimote the development of other herbal
medicines based on indigenous medical knowledges,Tthe formulation of policies on benefit
sharing on genetic resources may be able to ugefdpt some provisions of the MOU and license
agreement.

It is vital that there is a 56fld difference between the highest dose usedeartdRicity studies and
the clinically effective dose, indicating a verghitherapeutic index for NIPRISANAccording to
the WHO, when there is evidence of long term use waditional medicine product, the most crucial

® Lesi F.E.A. (1999)Sickle Cell Disorder: A Handbook for Patients, Paise Counselors and Primary Health Care
Practitioners.Nigeria, Macmillan, pp4L0.

" Effiong, C.E. (1982)Sickle Cell Disease in Childhood: A Handbook far General ClinicianEdited by A.F. Fleming,
Churchill Livingstone Publishers, London, pi23.

8 Wambebe, C. et al (2001). “Douliéind, placebecontrolled, randomized, croswer clinical trial of NIPRISAN in
patients with Sickle Cell DisorderPhytomedicingvolume 8 (4), pp 25261.



criterion for its assessment is the safety prdfiEhus, the high therapeutic index of NIPRISAN
regarding its safety profile conforms to WHO requaents. The pharmacological profile of
NIPRISAN in animals supports its observed clinieffiects. Phytochemical screening of the four
plants used in the formulation of NIPRISAN was alswertaken. It was observed that NIPRISAN
reversed sickled red blood cells and protected tfiem being sickled when exposed to low oxygen
tension— thus providing scientific evidence for its therape use. NIPRISAN dosdependently
delayed polymer formation of hemoglobin S, whicimdestrates additional evidence for the clinical
use of NIPRISAN.

In accordance with international practice, an appabe clinical protocol was developed and
subjected to ethical reviel. The Independent Ethics Committee considered ammomed the
protocol prior to the commencement of the clinital. Furthermore, approval was obtained from
National Agency for Food and Drug Administrationda@ontrol. Consent and patient information
forms were developed in conformity with WHO requients and used for the clinical trials.

The clinical trials were conducted at the NIPRDn{&lj Abuja and Military Hospital, Yaba, Lagos.
The data indicated that all the subjects benefitech NIPRISAN with no serious adverse effects.
About 80% of the subjects did not experience amsisduring the period of the study, while the
remaining subjects had less severe and less fre@@Drelated crises. The subjects experienced
significant reductions in hospital admissions, whittendance at school was profoundly incredsed

3. Memorandum Of Understanding.

The MOU developed by the NIPRD for research coltabon with traditional health practitioners
was unique. It was regarded as the first of ipetglobally and has therefore been adopted by both
WIPOY and WHO! Developing countries have recently argued persabsion the issue of
biopiracy and the need to address this by linkirig the TRIPS Agreement.This political thrust is
based on the allegation that some Northern compapirate and patent biological materials and
traditional knowledge as a deliberate policy witheagaging in the fair and equitable sharing of
benefits, which is against CBD provisions for eguithis collaboration aimed at establishing a legal
basis for the scientific and clinical assessmehtsedbal medicines based on the indigenous medical

® World Health Organization (2000keneral Guidelines on Research and Evaluation afiifional Medicine Geneva,
WHO/EDM/TRM/2000.1

19|CH Secretariat (1997)nternational Conference on Harmonization of TecahRequirements for Registration of
Pharmaceuticals for Human Us&eneva.

' Wambebe, C. (2001). Doubbind, placebecontrolled, randomized, crosser clinical trial of NIPRISAN in patients
with Sickle Cell DisorderPhytomedicineyolume 8(4), pp25261.

12\wambebe, C. (1999Follaborative Agreement between the National lngtifor Pharmaceutical Research and
Development Abuja, Nigeria and Holders of TradiibMedical Knowledge Intellectui&roperty and Expectations of
Traditional Knowledge HolderaNorld Intellectual Property Organization Repantfeact Finding Mission on Intellectual
Property and Traditional Knowledge
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Practitioners In: Generic Model Guidelines for Clinical StudyTraditional Medicine in WHO African Region.
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4 Watal, J. (2005). “Intellectual Property and Bidtaology: Trade Interests of Developing

Countries, in: Trading in Genes : Development Perspectives oteBimology, Trade and

Sustainability Edited by Ricardo Melende2rtiz and Vicente Sanchez, ppt237, Earthscan Publications Ltd, London.



knowledge of traditional health practitioners. Bsence, the MOU served as prior informed consent
for the NIPRISAN project. According to article Igaragraph 5 of the CBD, prior informed consent

is a requirement for access to genetic resourcegallclarity and certainty is one of the basic

principles of the prior informed consent systemwdwer, since the MOU was drafted using legal

language, it may not be transparent to a laypefSorthermore, it should be noted that the potential
impact on conservation issues and the sustaina®eot biodiversity were not addressed in the

MOU, which should be corrected by any organizatidopting it in the future.

The importance of adhering to standard procedurdéise administration of prior informed consent is
evident in the case of the Kani tribe from Souths#®m India®® The indigenous medical knowledge

of the Kani tribe indicated that a local plamtjchopus zeylanicygpossessed artitigue properties.

A herbal medicine, called Jeevin, was developethftioe plant by the Tropical Botanic Garden and
Research Institute (TBGRI), while the manufacturilbgnse was granted to Aryavaidya Pharmacy
for $25,000.00. TBGRI agreed to share the licemse dnd royalties equally with the Kani tribe.

Members of the Kani tribe located in different aredso want to be included in the benefit sharing
formula. The Agreement should be commended forptioeision regarding sharing the license fee
and royalties equally between the institution drelKani tribe.

Based on the MOU, the traditional health practitiors expected to disclose all plant collections
related to the treatment of the particular disasbieh constitutes the subject of the collaboration.
Furthermore, complete disclosure on the ethnomkdisa, botanical identification, method and
timing of collection, processing, packaging andatygsis required.

It is the responsibility of the NIPRD to scientdity and clinically evaluate the herbal medicine
regarding its safety and efficacy. It is also tegponsibility of the NIPRD to adhere to the highest
ethical standards in the conduct of their reseactivities and to report the outcomes of their

findings to the traditional health practitioner.eTtesponsibility of the traditional health practiter

is to provide all the raw plant materials requifedthe project. The NIPRD paid the traditional

health practitioner for the plant materials suppli@ansport costs, and an accommodation allowance
during visits to the institution to deliver the regals.

Although the NIPRD’'s MOU was developed about 10rgyehefore the adoption of thBonn
Guidelines it is relevant to assess the extent to whiclfoiis requirements for mutually agreed terms
were fulfilled".

The first requirement is the use of resources,ntgaknto account the concerns of the particular
parties, in this case, the traditional health ptiacter. A critical concern of the traditional htal
practitioner is recognition as an active team plajbe inclusion of the traditional health practiter

as a member of the Research Team, assigning himesiponsibility to supply all the raw plant
materials fulfils the concern of the traditionahlta practitioner.

5 Kerry ten Kate & Sarah A Laird (1999)he commercial use of biodiversity: Access to genet

resources and benefit sharingp.29, Earthscan Publications Ltd, London.
16 Secretariat of the Convention on Biological Divigr§2002).Bonn Guidelines on Access to Genetic Resources and
Fair and Equitable Sharing of the Benefits Arismg of their Utilization Section D, paragraph 43gda



The second requirement concerns the continued roasyouse of genetic resources and related
indigenous medical knowledge. The MOU allows tlaglitional health practitioner to continue to use
his recipe based on his indigenous medical knoveetigfact, the NIPRD improved his capacity for

standardization of his product. On the other hahd, NIPRD changed the recipe based on the
outcome of research findings for further developieto NIPRISAN.

The third requirement regarding joint researchgalons is contained in the MOU as evidenced by
the inclusion of the traditional health practitiorsess an author of all publications on NIPRISAN
emanating from the NIPRD. The second arm of thel trequirement relates to provision of licenses
by common consent. Unfortunately, the traditionablth practitioner was not involved in the
negotiations leading to the licensing of NIPRISAN XECHEM. Furthermore, the principal
investigator of the research and development of RNBAN (Prof Charles Wambebe) was not
actively involved in the negotiations on the licens

The last requirement concerns “the possibilityahf ownership of IPR according to the degree of
contribution”. This requirement was only partidilffilled. The traditional health practitioner atfae
researchers were included in the patent documemieMer, to date neither the traditional health
practitioner nor the researchers have received amyetary benefit from the NIPRD in spite of the
fact that XECHEM has paid $115,000 (eofé good faith payment) plus the first royalty toet
institution. In fact, Article 8(j) of the CBD hasqvision for the equitable sharing of benefits iags
from the knowledge, innovations and practices diganous and local people. The CBD however
only indicates the equitable sharing of benefits far as possibté” Understandably, it does not
stipulate a specific formula, and the sharing ohdfi,s equitably “as far as possible” is open to
different interpretations. In view of this backgnoly coupled with the fact that most developing
countries lack national legislation on bioprospagtionly a few companies voluntarily share benefits
equitably in return for access to genetic resouaresindigenous medical knowledteHowever, in
the NIPRISAN case, the company (XECHEM) has sqfamptly fulfilled its obligations regarding
payments of license fees and royalties to the NIPRE3 the latter that has so far not shared such
monetary benefits with the traditional health pitamter and the researchers.

The MOU can be terminated if the traditional hegthctitioner commits a deliberate breach of any
of the terms of the MOU which he refuses to recifyen upon demand. Similarly, the MOU can be
terminated if the NIPRD fails any of its obligat®to the traditional health practitioner, or faits
evaluate the plant material used to prepare a fgpenedicinal product in accordance with the
specific recipe. According to the MOU, if any digp arises as to the implementation of the terms,
the parties shall either appoint one independebitrator or constitute a panel of three Arbitrators

Lastly, the MOU guarantees the equitable sharingeoiefits arising from the economic potential of
new medicines based on indigenous medical knowleflgendicated above, this provision has not
yet been implemented by the NIPRD. The traditidredlth practitioner is entitled to a 10% royalty

7 Convention on Biological Diversity, Article 15.7992). At: http://www.biodiver.org/doc/legal/cben.pd. , accessed
on 31 July 2007.

18 Otten, A (1994). The Uruguay Round TRIPS Agreement : Implicationshie protection of plant varieties,”
presentation at the workshop on Intellectual PrigpRights in Relation to Agricultural and Microbgtal
Biotechnology, Madras, 7 March.




(in perpetuity) of profits generated by the saleaoly commercialized product. Patenting of the
product and the preservation of indigenous medinalwledge are ncfinancial benefits to all the
stakeholders (i.e. SCD patients, Government, th®RWll, XECHEM Inc., traditional health
practitioner and researchers). SCD patients wiliefie from the use of NIPRISAN as the only
prophylactic agent available to them in Africa. Témonomy of Nigeria will also benefit from this
investment, especially with the establishment ofirag manufacturing facility at Abuja. The
company claims that when in full production, therkea for NIPRISAN will be worth over $1 billion

a year. The NIPRD will benefit from the royaltie8.5% of gross sales). A separate MOU is
envisaged to be developed which will indicate tle@ddit sharing formula between the traditional
health practitioner, researchers and the NIPRDethebenefiting all the stakeholders.

3. Testing NIPRISAN in Clinical Trials
The first issue relates to the use of the-dmtive compound for further development into a
marketable medicine. The two bioactive compoundsisatified are vanillii® and 5 hydroxy methyl
furfura®. The fact that the total extract manifested moreadtive property than the single
compound guided us to use the former. The highest dsed in the animal studies, which failed to
elicit toxic symptoms is about 500 times higherntitae effective clinical dose. This wide gap
between the clinically effective dose and the tadise (high therapeutic index) provides a strong
ethical basis to evaluate NIPRISAN in humans witremmpromising on the safety and well being of
the trial participants.

The efficacy studies indicate that NIPRISAN imprdvexygenation of these animals and protected
them from death in a dose dependent manner whgnatbiee exposed to low oxygen tension. Since
SCD patients can die from acute chest syndromeowitlvarning, it is significant that NIPRISAN
prevents such sudden deaths in animals, therelwdprg a scientific basis to use NIPRISAN as a
prophylactic medicirfe.

Three separate clinical trials were conducted ubligRISAN and SCD patients. The clinical data
from these three trials are in agreement with ametheer. All three studies clearly demonstrate an
improvement in the quality of life of all study piaipants, thereby providing ethical justificatifor

the use of NIPRISAN in humans.

A research team comprising the heads of departnuéral the relevant disciplines required for the
program was established, with the CEO of the NIRRDprincipal investigator. Prior to recognizing
SCD as the top priority disease which would bedtad for drug development, the CEO delivered a
seminar on its epidemiology. Subsequently, eactard@ent developed their work plans for this
program. Such action plans were then discusseleoystitute’s sickle cell research team.

Good laboratory practice (GLP) guarantees the g¢oer of reliable observations that can be
reproduced anywhere in the world under similar expental conditions. The documentation of all
processes and observations is a cardinal practiéeLP. The general objective is to validate the

9 Wambebe, C. (2001). Unpublished data.

2 pandey, R. (2006). Personal communication.

2 lyamu, E.W, Turner, E. and Asakura, T. (2003). RIBAN (Nix-0699) improves the survival rates of transgeniklsic
cell mice under acute severe hypoxic conditi@ritish Journal of Hematologywolume 122, pp 1001008.



claims of traditional health practitioners by appty modern science and technological tools and
methodologies. The challenge in traditional medicresearch is the profound variabilities in the
constituents of plants. The factors responsibletliese variabilities include the age of the plant a
time of harvesting, the season of the year, théogmal location of the plants, the time of the day
that the plant samples are collected as well apdlséharvesting processes. The variabilities, if not
properly controlled, would ultimately affect theetpeutic benefit derivable from the product. Thus,
each of the factors indicated above have to begplpptandardized so as to guarantee consistency in
the therapeutic outcomes of NIPRISAN. The studyigiesncluded blinding of the clinicians,
patients and the statistician.

The principal investigators were selected for thedg based on their qualifications and relevant
experience. They were initially approached to asguhem with the responsibilities that would be
assigned to them and given copies of the protocativance. Subsequently, discussions were held to
clarify issues from the protocol. The formulatioaswifficult and involved modifications of various
pharmaceutical technical properties. The purposetowv@mploy processes in formulating NIPRISAN
into a dosage regimen that would promote compliant@ capsule dosage form which would not
interfere with the intended therapeutic outcontds jood scientific practice to determine theesra

for efficacy prior to commencement of the studythis case, the efficacy criteria included number
of crises, effects on hospital visitation/hospitation and effects on school attend&hc€he safety
profile was also a major component of the efficadjeria. The effect on the quality of life of the
patients constitutes a critical factor. The craefor safety include the scores on Karnofsky
performance and toxicity grading scafes

The crucial factors considered for the developnuérthe protocol are the rights of the patient, and
their well being and safety, in accordance witheiinational practic& The ethical concerns
regarding the well being of the patient were gutm@h in the protocol through the provision of
adequate care throughout the duration of the imiaccordance with national treatment standards.
The rights of patients are also enshrined in tleogpl by allowing patients to withdraw from the
trial at any time without jeopardizing the standafdcare they are entitled to. With respect to the
safety of the patients, the data on the obsenvaltistudy was explained to them. The data indicated
that no patient had manifested any serious adwdfeet. In addition, the clinician in charge of the
study was empowered in the protocol to withdraw patyent who was not responding to NIPRISAN
or who developed any serious adverse effects.

At the time the study of NIPRISAN began in 1992¢ tNational Agency for Food and Drug
Administration and Control did not have regulatiarsthe clinical evaluation of herbal medicines,
but the NIPRISAN case adhered to WHO approved plues regarding the development of new
medicines. After obtaining the approval of the Ipeledent Ethics Committee, regulatory clearance
for the conduct of the clinical trials was requdssad obtained from the National Agency for Food
and Drug Administration and Control.

% \Wambebe,C. et al (2001). Doukdénd, placebecontrolled, randomized, crosser clinical trial of NIPRISAN in
patients with Sickle Cell DisordelPhytomedicineyolume 8(4), pp25261.

% World Health Organization (2004%keneric Model Guidelines for Clinical Study of Titamhal Medicines in the WHO
African RegionWHO/EDM/TRM2004.4

4 Council for International Organizations of MediGiences (2002)nternational Ethical Guidelines for Biomedical
Research Involving Human Subjed®OMS, Geneva.



Since NIPRISAN was developed at the NIPRD, IndepahdEthics Committee approval was
preferred to Institutional Review Board. A reseafeliow from the NIPRD was seconded to the
Independent Ethics Committee to provide the necgsstormation required by the committee, but
this individual had no voting rights. Prior to iitsting the committee, individual meetings werechel
with the prospective members to obtain their pgonsent to serve. During these meetings, the
members had an opportunity to seek clarificatiggarding their roles, as well as data on NIPRISAN.

Informed consent is the process by which a fullprimed patient can participate in choices about
their health caré It is a functional process that begins prior te tommencement of a particular
study and continues until the end. It is a consegei®f the legal and ethical rights the subjecttbas
be fully involved on matters that pertain to thegll being and health. In order to be fully infordne

it is implied that the language of communicatioffuiy understood by the subject.

As per WHO guidance, two instruments for obtainpigr informed consent (patient information
sheet and informed consent) were G8edhe major purpose of informed consent is toyfattquaint

the patients with the study that will be undertaketmessing that their rights, safety and well gein
will be guaranteed if they decide to take part. #ignt information sheet was used here, which
describes in simple language the procedures indolwethe clinical trial. It also describes the
anticipated risks and benefits of the new medicifiee clinical protocol makes provision for any
subject to withdraw from the study at any time withany penalty. Thus, the standard process for
undertaking informed consent was carefully adhéwead the NIPRISAN case.

4. Negotiations and Decision Making Processes

With thetraditional health practitioner

In order to obtain the cooperation of the tradiéibnealth practitioner to disclose his recipe,grisr
informed consent was fundamental to the whole dienplopment chain. The negotiation required
for obtaining prior informed consent was made easezause Rev. Ogunyale and Prof. Wambebe
share a common faith which facilitated the develeptrof mutual trust. During this original process,
Rev. Ogunyale was briefed on what needed to be,dwwe it would be done and why. In addition,
the responsibilities and benefits relating to hine, NIPRD and SCD patients were explained.

Negotiations were held with the traditional hegithctitioner on the cost per kg of the samples, the
physical state of the samples as well as the fregyuef supplies and the terms of payment. The
guantity of the samples varied at different stagfete research and development of NIPRISAN. The
guantities increased as the project progressed fpmely research components to more
developmental aspects. Negotiations involved thesport fare, a subsistence allowance and small
honorarium for each trip to the NIPRD by the trashal health practitioner. The main purpose of
involving the traditional health practitioner inngple collection is to ensure that the traditionaédlth
practitioner is part of the research team and iarawof the various stages in the research and

% Ethics in MedicineUniversity of Washington School of Medicine,
http://depts.washington.edu/bioethx/topics/condémi, accessed on 15 July 2007.

% World Health Organization (2004). Generic Modeldalines for Clinical Study of Traditional ~Maies in WHO
African Region. WHO/EDM/TRM/2004.4
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development of the product. The NIPRISAN case assutimat such provision contributes to equity
and that sharing of responsibilities leads to jowwhership.

Developing The MoU

“Northern firms have been accused of pirating amdemting genetic resources and indigenous
medical knowledge of geréch developing countries for profit without fainé equitable sharing of
benefits or appropriate transfer of the new teobgies as demanded by the Convention on
Biological Diversity”’. To the best knowledge of the NIPRD at the tirie gtudy began in 1992,
there was no model of any MOU for collaboration westn scientists and traditional health
practitioners. The goal of the MOU was to estabfidegal basis for the research collaboration with
clear provisions on the responsibilities of thetiparinvolved, the potential benefits, and a foranul
for equitable benefit sharing of any commercial quat arising from the collaboration. The
stakeholders (i.e. the NIPRD, the National AgermyRFood and Drug Administration and Control,
traditional health practitioner, researchers andD $0bjects) were separately and clearly informed
about the programme. Meetings were held at varistages of the programme with different
stakeholders to negotiate and agree on the proeedund issues involved in the whole process. The
instruments for implementation differ among theimas stakeholders. In the case of the traditional
health practitioner, the instrument for implemeotatwas the MOU. On the other hand, the
instrument for implementation with respect to tlaignts is the clinical protocol for the study. Vit
regards to the regulatory agency, there are twa matruments; the clinical protocol for the traald

the signed copy of the approval by the Independghics Committee. Unfortunately, during the
NIPRISAN case, the National Agency for Food and dAdministration and Control was newly
established and had as yet no regulations whichldvbave involved the agency in regulatory
inspections of the clinical trial centr&s.

National and International

The resources required for research and developafantdicines are immense. Negotiations were
undertaken for resource mobilization within the gawment and through international organizations.
The negotiations with the government generally ine@d allocation of special grants to the NIPRD
for the programme which are outside the regulargbtaty allocations. Such special government
grants amounted to about $7 million during the I€aryperiod of developing NIPRISAN.
Negotiations for a Japanese grant through a bébtgreement yielded $3.5 million. The last major
negotiation was with the United Nations DevelopmBnbgram (UNDP). The NIPRD’s proposal
won the competition on merit basis with a grant$&f65 million. The human resources for this
programme were recruited locally. Most of them b&re@ady obtained PhD or MSc degrees in their
various fields. Training programs were organized floe research fellows, mainly in United
Kingdom, Switzerland, India and Germany.

2" Watel, J. (2005). Intellectual Property and Bibtealogy: Trade Interests of Developing CountriesTrading in
Genes; Development Perspectives on BiotechnolaggeTland Sustainabilityedited by Ricardo Melende®rtiz and
Vincente Sanchez. Earthscan Publications Ltd, Lan8$123124.

% The National Agency for Food and Drug Adminisiatand Control now has appropriate regulations whisarantee
such regulatory inspections.
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Patenting & Licensing

NIPRISAN was patented first in Nigeria and later time USA and 46 other countries. The
negotiations involved the NIPRD and the patent EnsyThe patenting of NIPRISAN in Nigeria and
the USA was carried out by the NIPRD using its aesources, while the UNDP was responsible for
patenting in 46 other countries. The negotiati@garding patenting of NIPRISAN were undertaken
between the NIPRD and the Nigerian Patent Officke Ppatenting of NIPRISAN in the USA
involved the use of patent lawyers and negotiatibesveen the NIPRD and the patent lawyers.
These negotiations only involved the UNDP, the NDP&hd the patent lawyersboth the traditional
health practitioner and the SCD patients who padied in the study were excluded from the
negotiations. Although the traditional health prtamter was included in the patent document, it is
now recognized that it was inappropriate to hawdusled him from the negotiations. The exclusion
of the SCD study participants from negotiationsardghg patenting of NIPRISAN is understandable.
However, in retrospect, the license should haveenpaidvision for supply of NIPRISAN to the study
participants for life, either free, or at a mucllueed fixed rate that any of them could afford, for
example $1.00 per month supply. In fact, accegsaténts to the medicine in which they were used
as study participants is enshrined in the Declamatif Helsinkf®.

n 2004, the United States Food and Drug Administnagranted orphan drug status to NIPRISAN.
This recognition guarantees an accelerated proagss$ithe dossier for registration of NIPRISAN in
the USA. Similarly, the European Medicine Evaluatidgency granted orphan drug status to
NIPRISAN in 2005.

Negotiations were undertaken between the NIPRD,Féweral Ministry of Health and XECHEM
Inc. Subsequently, the license agreement was drdftssed on the negotiations. The processes
involved in these negotiations were cumbersome landgthy. XECHEM demonstrated optimism,
patience and a quick understanding of the Nigesgstem. On 18 July 2002 XECHEM was
eventually granted an exclusive license for the ufecture and global sale of NIPRISAN. Following
the successful negotiations between XECHEM, theef@dMinistry of Health and the NIPRD, the
lawyers were briefed. The resulting legal draftsravetudied by the three stakeholders. Further
negotiations ensued leading to the final legal dwent. The agreed good faith payment was
$115,000.00 while the royalty on gross sales i867 According to Kate and Lairlf the average rate
of royalties, if clinical data is provided, is beten 515% of net sales. Thus, the agreed royalties for
the NIPRISAN case are within the global practicegea

The application dossier for registration of NIPRMAvas compiled carefully and in detail as per the
guidelines provided by the National Agency for Faw Drug Administration and Control. Upon
receipt of the application for registration of NIFRN from XECHEM Nig. Ltd, the National
Agency for Food and Drug Administration and Controliated a meeting of stakeholders to discuss
issues regarding the application. The principalestigator for the research and development of
NIPRISAN was given a draft license document forieey but none of the key modifications
suggested by the principal investigator were rédi@dan the final document, for example, a benefit

29 World Medical Association Declaration of Helsir(R000), Article 30Ethical Principles of Medical Research
Involving Human Subject§irst adopted in 1964 (Helsinki, Finland), suhsat revisions in 1975 (Tokyo, Japan), 1983
(Venice, Austria), 1989 (Hong Kong), 1996 (SomeMfst, South Africa) and 2000 (Edinburgh, Scotland).

% Kerry ten Kate and Sarah A. Laird (199%he Commercial Use of Biodiversity: Access to Gersources and
Benefit SharingEarthscan Publications Ltd, London, p68.
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sharing formula for the key stakeholders, and te@ldishment of a Trust Fund where all the
payments would be lodged. The meetings held betweseMNIPRD and XECHEM Inc. deliberately

excluded the researchers and the traditional hgatititioner, and five years after signing the
license agreement neither the researchers nomdddidanal health practitioner have received any
portion of the payment which was made to the NIPRD.

5. Evaluation of the Benefit Sharing Component in the License Agreement

The legal instrument for enforcing the provisiorishe Agreemenvis-a-vis benefit sharing issues is
the License Agreement itself. According to ArtidlB, paragraph 7, of the CBD, each Contracting
Party shall “take legislative, administrative olipp measures as appropriate with the aim of skyarin
in a fair and equitable way the results of researuth development and the benefits arising from the
commercial and other utilization of genetic resesravith the Contracting Party providing such
resources. Such sharing shall be upon mutuallyedgerms.”

The license agreement is generally fair to bothigmrbut there are provisions which might have
improved the benefits to the SCD subjects in NageBCD trial participants, the traditional health
practitioner and the researchers.

The negotiating skills available to XECHEM Inc. atice NIPRD differ. Due to the high cost of
establishing the XECHEM drug manufacturing faciléy Abuja and additional development works
on NIPRISAN, the present cost of NIPRISAN is ndbedable to poor SCD patients. The SCD trial
participants should have received free quantitbeN®RISAN for life since they were used to
generate valuable clinical data, and a provisioth@license regarding the cost of NIPRISAN would
have been appropriate. However, the Governmentcoamsider purchasing regular quantities of
NIPRISAN for free or subsidized rates to the public

The royalty at 7.5% of gross sales is quite falre Ticense deliberately excluded the proportion of
the good faith payment and royalties that accrueht traditional health practitioner and the
researchers. Indeed, both the traditional healtictpioner and the principal investigator were
excluded from the negotiation process thus therg neaopportunity to discuss details which might
have culminated in mutually agreed terms. The iowi for production of NIPRISAN in Nigeria
and the USA is fair, and the whole agreement igestilio the laws of Nigeria and the USA. It
appears that the benefit package of different lisnahd the high royalty value is a reflection loé t
value added to NIPRISAN through the applicatiomafdern science and technological tools in its
development. The license is crafted to meet theddiate expectations of the NIPRD and XECHEM
Inc. The community where Rev. Ogunyale lived showdtso have benefited from the
commercialization of NIPRISAN Although the indigersomedical knowledge regarding the recipe
for treating sickle cell disorder was a family s#@nd not a community knowledge, in virtue of thei
status as indigenes of Oyo town, it would have keggsropriated to establish a health centre, school
and medicinal plant farm. Such a farm would be usecultivate the plants used for preparation of
NIPRISAN. Consequently, the community would derdireect benefits from the indigenous medical
knowledge of their fellow community member.

Perceptions of success therefore differ dependinghe stakeholder. At the level of Government,
transfer of NIPRISAN to the developed world is gan&reakthrough with a multiplier effect on the
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economy. Furthermore, the establishment of a dragufacturing facility at Abuja by XECHEM
Inc. to produce commercial quantities of NIPRISAd the global market contributes to industrial
development and is in consonance with the Nati&@cahomic Empowerment Development Strategy
(NEEDS). NEEDS is the foremost policy of Governmelmt the case of the traditional health
practitioner, two issues are crucial for measusagceswiz; the number of people using NIPRISAN
in different countries, and the financial returpsthe Ogunyale Foundation. At the time we knew
Rev. Ogunyale, he was already old. He thereforabbshed Rev. Ogunyale Foundation where all
proceeds from the commercialization of his indigehmedical knowledge would be deposited. The
Board of the Foundation would administer such Fuiadsording to the constitution of the
Foundation. Rev. Ogunyale died in 2002.

Postmarket surveillance confirming the safety and efficof NIPRISAN will reaffirm the scientific
credibility of the NIPRD’s work. In addition, payme of the royalties would encourage the
researchers and the NIPRD to apply the same metthgylah developing other medicines. On the
other hand, XECHEM'’s perception of success is tbkime of sales globally. The adoption of
appropriate policies by various governments in &driwhere SCD is endemic) regarding regular
annual bulk purchase of NIPRISAN for free distribator at heavily subsidized rates to the majority
of SCD patients would be regarded by XECHEM Inca@&sajor success.

Ordinarily, the benefits should have been sharadtagy and fairly with all those who actively
participated in the research and development oRNBRAN, possibly through the establishment of a
Trust Fund jointly administered by the stakeholders

7. Conclusion and L essons L ear ned

The cultivation of a vision with an accompanyinagtgy for implementation is an important lesson
learnt. The most enduring component of the progransnthe strengthening of research capacity.
Collaboration with national and foreign universstiand research institutes have provided unique
opportunities for ofthejob and postgraduate training. In addition, variskiils have been acquired
including equipment maintenance, standard operagimogedures, clinical trial management, pilot
scale up, process technology, pilot drug productto. The NIPRD learnt that the development of a
realistic MOU with the traditional health practier provided a basis for him to trust and collat®ra
with the researchers. The NIPRD acquired valuakleegence on patenting and licensing to the
private sector. The NIPRD also gained experienceprimposal development for funding from
Government, bilateral arrangements, United Nati@gencies and international bodies. The
aforementioned nemonetary benefits relating to the research andldpreent of NIPRISAN and
its subsequent commercialization are desirablestuodild be considered for inclusion in a standard
benefit sharing check list.

The research and development of NIPRISAN based noigenous medical knowledge using
indigenous biodiversity has demonstrated their imgee potential, thereby justifying further
investigations based on African traditional mediciAccording to XECHEM Inc., NIPRISAN has a
global market of billions of dollars, and there ke multiple returns on the investment in the
medicine to the traditional health practitionee tHIPRD, the researchers and the Nigerian economy.
The registration of NIPRISAN by the National Agenfty Food and Drug Administration and
Control has added to its global therapeutic peofVith the potential for significantly improvinge
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quality of life of SCD patients wortdiide. The licensing of NIPRISAN to an American canp has
demonstrated the first case of reverse transfemedical technology (medicine) in Africa. Such
privatepublic partnership arrangements should be encodrafee decision by XECHEM Inc. to
establish a functional modern pharmaceutical manurfeng facility at Abuja to produce NIPRISAN

in Nigeria for the global market is commendablectSan action has obvious positive impacts on the
Nigerian economy, capacity building, and foreignne@sys and serves as a good example of a
private-public partnership arrangement which should beainad in a benefit sharing check list.

The royalties associated with the licensing of NEPAN will stimulate research in indigenous
medical knowledge and biodiversity in Africa. TheOM developed by the NIPRD for research
collaboration with traditional health practitioneas been adopted by both the WHO and the WIPO.
It is recommended that it be adapted appropridtalysimilar research collaborations. The content
indicators for licensing agreements should be fubnsidered in future while all of the key
stakeholders should be actively involved in allttd negotiations. In the NIPRISAN case, the key
stakeholders who should have been actively ang faNolved in all the negotiations are: the
NIPRD; the Federal Government (owner of the NIPRRECHEM Inc (the company offered the
exclusive License of NIPRISAN); the traditional hbegractitioner and the pioneer research fellows
who carried out the research and development ofRNBRN. In the NIPRISAN case, all the
stakeholders mentioned above were adequately iaedalv the negotiations regarding the licensing
of NIPRISAN, except for the researchers and theliticmal health practitioner. By any fair
assessment, both the researchers and the tratliti@adth practitioner are responsible for the
research and development of NIPRISAN, and shoulddtige members of the negotiating team. The
norrinclusion of the principal investigator’'s benefitasing suggestions constitutes a serious flaw in
the License Agreement which arguably violates ttecfples of equity and fairness enshrined in the
CBD.

The SCD trial participants have not benefited frtta commercialization of NIPRISAN. In fact,
many of them are unable to purchase the medicieetauhe relatively current high cost ($25 per
month supply) of NIPRISAN (renamed NICOSAN by XECHMHnNc.). The License Agreement
should have made provision to supply NIPRISAN foeeat affordable rate (eg $1.00 per month) to
all the SCD trial participants for life. The namclusion of specific benefits to trial participant
should be avoided in any future licensing agreeroétitis nature.
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