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The dietary supplement industry continues to grow despite potentially restrictive regulations, a recession that has
imperiled the global economy and an increasing burden on the healthcare system.

In 2009 nutrition industry sales increased by 8% to $270 billion (NBJ Global Supplement & Nutrition Industry
Report 2010). The United States continued to generate the majority of nutrition sales followed closely by Europe
and Japan. The 78 million maturing baby boomers (US Census Bureau) are focused on improving their health,
contributing to the growth of the nutrition industry. It is predicted that China will soon surpass Japan, due to it&
vast and growing middle class population, as the biggest consumer of dietary supplements (NBJ Recent Global
Review 2010).

A 2010 survey on global manufacturers of functional foods and nutritional supplements, identified that the United
States and China had the greatest opportunity for growth by 2015. India ranked third followed by the rest of Asia,
Western Europe and Latin America (NBJ Recent Global Review 2010).

The growth of the global nutrition industry has alerted regulatory agencies to evaluate their current policies in
order to manage consumer demand and to provide safe and efficacious products.

Claims are quicklybe comi ng t he point of differenti at i ompetiorirtthee e n
booth space next door. The confusion that surrounds regulatory processes and the clinical research required to
support product claims, has proven to be a deterrent to engage in research.

It can take months of review before decision makers will pull the trigger to conduct a human clinical trial. Finding
answers to the many questions and preparing for unknowns to protect investment are primary focuses prior to
study start up. Despite any promises a research partner may offer, and after all the due diligence which may
have been done, Sponsors struggle to know that without a doubt their study will provide value to the company
and product line.



Current/Changing Regulatory Landscape for Dietary Supplements
by Country

In the United States of America, dietary supplements are regulated under the Dietary Supplement Health and
Education Act of 1994 (DSHEA) by the FDA (http://www.fda.gov/food/dietarysupplements/default.ntm). Dietary
supplements are defined by DSHEA as a product (other than tobacco) intended to supplement the diet and
contains one or more of the following ingredients: a vitamin, mineral, herb or other botanical, amino acid, dietary
substance, or a concentrate, metabolite, constituent, extract, or combinations of these ingredients; is intended
for ingestion in powder, capsule, tablet or liquid form; and is not represented for use as a conventional food or
as a sole item of a meal or diet.

The FDA is responsible for the legitimacy of the claims on product labels, while the FTC (Federal Trade
Commission) is responsible for regulation of product advertising. If treatment or prevention claims are desired,
approval must be gained from FDA and the product classified as a medicinal ingredient and not a dietary
supplement.

Currently, no licenses are required for the sale and distribution of dietary supplements in the US. A notification
to the FDA is required for new dietary ingredients (those dietary supplements not in use prior to 1994).

I n Canada, dietary supplements are call ed 6 Nahe Natuaal
Health Products Directorate, a division of the Health Products and Food Branch of Health Canada under the
Natural Health Products Regulations (2004) (http://www.hc-sc.gc.ca/dhp-mps/prodnatur/index-eng.php).

NHPs include homeopathic and traditional medicines, plant or plant material, bacteria, fungi, extracts and
isolates, vitamins, minerals, amino acids, essential fatty acids, synthetic duplicates and probiotics.

Health Canada requires that all NHPs be licensed (approved) by Health Canada prior to selling. In order to
receive a Natural Product Number (NPN) to sell NHPs in Canada, an application must be submitted containing
among other things the formulation of the NHP, safety summaries and efficacy summaries in support of the
product / ingredients and label claims.

Functional foods currently have no regulatory policy and must be approved as NHPs or food/food ingredients. If
approved as a food/food ingredient certain claims can be made. Allowable claims for food include:
composition/quantity, nutrition (nutrient content), health claims (disease risk reduction and therapeutic claims,
function claims and general health claims).

The regulations now provide for five disease risk claims to be made on foods which deal with the following
relationships: a diet low in sodium and high in potassium, and the reduction of risk of hypertension; a diet
adequate in calcium and vitamin D, and the reduction of risk of osteoporosis; a diet low in saturated fat and
trans fat, and the reduction of risk of heart disease; a diet rich in vegetables and fruits, and the reduction of risk
of some types of cancer; and maximal fermentable carbohydrates in gum, hard candy or breath-freshening
products, and the reduced risk of dental caries.

In the European Union (EU) |, dietary supplements are known as Ofoo

under the jurisdiction of the (EFSA) per the Food Supplements Directive (2002)
(http://ec.europa.eu/food/food/labellingnutrition/supplements/index_en.htm). Food supplements are defined by
EFSA as: foods and food ingredients which present a new or modified primary molecular structure; foods and
food ingredients which consist of micro-organisms, fungi or algae; foods and food ingredients which consist of or
are isolated from plants and ingredients isolated from animals; foods and food ingredients whose nutritional
value, metabolism or level of undesirable substances has been significantly changed by the production process.

Food supplements cannot be labeled with drug claims but can bear health claims and nutrition claims. If
treatment or prevention claims are desired, the product will be classified as a medicinal product.

In order to sell a food supplement in the EU, community authorization or national notification may be required.



The current complex regulatory landscape, which is not consistent across the globe, contributes to the confusion
with respect to product labeling and marketing claims when products are promoted for sale in various markets

around the world. DSHEA established regulatory procedures for dietary supplement labels.

In the US, claims

which may be used on food and dietary supplement labels fall into three categories: nutrient claims, structure
function claims and health claims (www.fda.gov/food/labelingnutrition/labelclaims).

@ Nutrient Content Claims

Health Claims
are about
ireducin
ri sko of
disease in
people who
donoét ha
disease!

Choice of
surrogate
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The Nutrition Labeling and Education Act of 1990 (NLEA) permits the use of label claims that characterize
the level of a nutrient in a food (i.e., nutrient content claims) made in accordance with FDA's authorizing
regulations  (http://www.fda.gov/ICECI/Inspections/InspectionGuides/ucm074948.htm). Nutrient content
claims describe the level of a nutrient or dietary substance in the product, using terms such as free, high,
and low, or they compare the level of a nutrient in a food to that of another food, using terms such as more,
reduced, and lite. Percentage claims for dietary supplements are another category of nutrient content claims.
These claims are used to describe a percentage level of a dietary ingredient for which there is no
established daily value. Nutrient claims allows a consumer to compare products and select those that best
meet their requirements (CRN Roadmap for Retailers www.crnusa.org).

Structure Function Claims

Structure/function claims describe the role of a nutrient or dietary ingredient intended to affect normal
structure or function in humans, for example, "helps builds strong bones; helps support healthy joints; or
maintains strong bones" (CRN Roadmap for Retailers www.crnusa.org). In addition, structure function
claims may characterize the means by which a nutrient or dietary ingredient acts to maintain such structure
or function, for example, "fiber maintains bowel regularity; antioxidants maintain cell integrity," or they may
describe general well-being from consumption of a nutrient or dietary ingredient. Structure/function claims
may also describe a benefit related to a nutrient deficiency disease (like vitamin C and scurvy), as long as
the statement also tells how widespread such a disease is in the United States

(www.fda.gov/food/labelingnutrition/labelclaims).

Health Claims

The NLEA of 1990 authorized health claims in the US. Health claims are claims made on the label that
either expressly or by implication infer that the product has a relationship to disease or a disease related
claim.

Health claims describe a relationship between a food, food component, or dietary supplement ingredient,
and reducing risk of a disease or health-related condition. A "health claim" by definition has two essential
components: (1) a substance (whether a food, food component, or dietary ingredient) and (2) a disease or
health-related condition. A statement lacking either one of these components does not meet the regulatory
definition of a health claim (www.fda.gov/food/labelingnutrition/labelclaims). Unlike nutrient content claims
and structure function claims, the FDA must review the evidence for a health claim and approve its use.
FDA maintains distinction between Areducing the
ctaim for supplements if approved by the agency
which can only be made on an approved drug (CRN Roadmap for Retailers www.crnusa.org).

In contrasttot he US FDA regul ations, Heal th Canadads
both risk-reduction as well as prevention claims. A second major difference between the two regulatory
bodies is that diseased populations may be studied in randomized controlled trials with dietary supplements
in Canada; however in the United States an application as an Investigational New Drug (IND) is required.
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ALLOWABLE CLAIMS (NORTH AMERICA AND THE EUROPEAN UNION)
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Schedule A health claims

e Nutrient content claims are
applicable to foods

e Foods may also bear
composition/quantity,
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reduction and therapeutic
claims, function claims and

general health claims)
* (Schedule A is a list of indications not limited to asthma, depression, cancer, diabetes, hypertension, obesity, etc.)
http://www.hc-sc.gc.ca/dhp-mps/prodnatur/legislation/docs/fact-info_sched-anne_a-eng.php

KEY CONSIDERATION!!

A common regulatory requirement by all three agencies is:
Substantiation of Claims through Randomized Controlled Clinical Trials!

Advertising and Marketing Practices

In order to prevent deceptive and unfair health and safety claims, FTC places a high priority on accurate
advertising and marketing practices. The FTC typically requires claims about the efficacy or safety of dietary
supplements to be supported with "competent and reliable scientific evidence". This is the same standard the
FTC applies to any industry making health-related claims.

In 2011, FTC brought a number of actions against national advertisers of food and dietary supplements like
Dannon Company, Kellogg Company, Nestlé Healthcare Nutrition Inc., and POM Wonderful, among others, for
making disease and health benefit claims without adequate substantiation (The FTC in 2011). FTC is using
these companies as a public example of having used deceptive and unfair advertising.

Although FTC states that there is no fixed formula for the number or type of studies required, or for specific
parameters like sample size and study duration, it is generally expected that scientific evidence should be
provided by means of robust randomized controlled clinical trials. In the event that a company is found to have
made unsubstantiated claims, FTC will require that two randomized controlled trials be provided prior to claims
being evaluated for substantiation. (www.business.ftc.gov/document/bus09-dietary-supplements-advertising-
guide-industry).

e Between 1984 and 2003 FTC had challenged 110 dietary supplement companies for their
advertising claims (www.ftc.gov/bcp/reports/dietaryadvertisingcases.shtm).
e In May 2009 the FDA issued a warning to Gener
Legal Cases! stating that the company was illegally marketing the breakfast as a drug based on advertising
(http://www.fda.gov/iceci/enforcementactions/warningletters/ucm162943.htm).
e Dannon settled to pay $21 million brought by 39 states that it illegally advertised Activia
Yogurt as being able to regulate digestive systems (Better Business Bureau 2010).



The Burden of Proof!

As the health nutrient market becomes more driven to succeed, clinical trials become a necessary and
routine part of product development and marketing efforts.

Evidence Based Nutrition vs. Evidence Based Medicine

The burden of proof that a particular product is safe and efficacious lies firmly on the dietary supplement
company. The FDA has an evidence based review system in place, which evaluates the strength of the

scientific evidence to support a proposed claim about a substance/disease relationship. Evidence Based

Medicine (EBM) is a concept that governs scientific research in the pharmaceutical industry.
Understanding Evidence Based Nutrition (EBN) is a complex conundrum. Unlike the pharmaceutical
concept of i dne diseasedr saigmpl i sti c vi ewoneflisefacrea ni st rnioetntap
(Heaney, 2006, 2008). Shao and Mackay ( @iditdwork smtcanplex systhnustimr i e n't
concert with other nutrients and affect multiple cel
and thus the b o dsypaseline status affects the response to a nutrient intervention.

Parameter Drugs Nutrients
Essentiality None Essential
Inadequacy results in disease No Yes
Homeostatically controlled by the body No Yes
True placebo group Yes No
Targets Single organ/tissue All cells/tissues
Systemic function Isolated Complex networks
Baseline Aistatuso affects |[No Yes
Effect size Large Small
Side effects Large Small
Nature of effect Therapeutic Preventative

Shao and Mackay, 2010

Surrogate Endpoints

FDA relies on the Institute of Medicine (IOM) to

develop risk biomarkers and surrogate endpoints

(www.iom.edu/CMS/3809/60852.aspx). Unlike a drug, nutrients act on all tissues and thus, measurement
of endpoints or surrogate biomarkers in these studies becomes complex. Surrogate endpoints are risk
biomarkers that have been shown to be valid predictors of disease risk. They are biomarkers intended to
substitute for a clinical endpoint such as incidence of disease or mortality. Shao and Mackay (2010)
defined a surrogate endpoint as fa biomarker that, if modified, directly modifies the risk of the endpoint
itselfa Surrogate endpoints may show didvidemls.ent response

Biomarkers Recognized by the FDA as Surrogate Endpoints

Chronic Disease Surrogate Endpoint Recognized

Serum LDL-Cholesterol
CVvD Serum Total Cholesterol
Blood Pressure

Bone Mineral Density
Fracture

Blood Sugar

Insulin Resistance

Dementia Mild Cognitive Impairment
Shao and Mackay, 2010 and Ellwood et al., 2010

Osteoporosis

Diabetes Type 2

FDA denied several health related claims based on the fact that the claims were supported by the
measurement of biomarkers that were not recognized as appropriate endpoints of disease (e.g.
lutein/zeaxanthin and age-related macular degeneration, and glucosamine and reduced risk of arthritis
(Trumbo and Ellwood, 2006 and Hubbard, 2004)).



ATr ue PliaZere Bxpasure

It is important to ensure that there is sufficient contrast in intake between the intervention and the control

group when testing nutrient effects (Shao and Mackay, 2010 and Blumberg et al., 2010). In the context of

EBM, practiced for pharmaceutical medications, a no-intake control group is appropriate as evidence
based medicine hypothesizes t lmkes betedaldiseaged Byatie samet er v
token, the fiabsenceodo of t hseasd. Natreemt wnterventions are intotdd sontrasbt c a
to this hypothesis. In nutrient interventions, a decrease in intake of a nutrient actually leads to an increase

in the risk of disease or may cause disease. Deliberately reducing the level of an intake to one of
deficiency is not ethically feasible. This makes it challenging in clarifying the nutrient disease relationship,

Absence of a | further adding to the burden of proof.

A nutrient
intervention
does not have a
itrue pil
Zero exposure.

nutrient causes
disease but the
absence of a
drug does not
cause disease.

Statistical Significance and Clinical Significance

In addition to the above, another consideration that faces dietary supplement companies, due to the
stringent regulations put forth by the regulatory agencies, is that one is expected to show statistically
significant movement in endpoints and surrogate biomarkers in healthy populations of subjects. The
question as to why it is important to make an already healthy person healthier is confusing. For example,
improving LDL-cholesterol levels in subjects already categorized as having optimal or near optimal levels is
certainly a feat to accomplish. This leads to a high percentage of studies that fail to achieve between
group significance in their results. Therapeutic drugs treat a disease while nutrient interventions are
designed to decrease the progression or more ubiquitously prevent a disease. In this context, is it still
possible to expect statistically significant heterogeneous group differences for nutrient interventions? Does
inability to prove statistical between group significance suggest that the nutritional product under
investigat i on has fino effectd?

Within group analysis of endpoints is worthy of consideration but is not currently recognized by the
regulatory agencies. Within groups a population of hyperlipidemic subjects moving from their baseline
values of borderline high cholesterol to near optimal cholesterol levels is of clinical significance. Similarly,
being able to move a moderately obese subject in a weight loss study to overweight category is also of
clinical significance.

KEY CONSIDERATION

The absence of statistical significance in the presence of clinical significance deserves merit. For
example: for every 1% decrease in low density lipoprotein (LDL-C), heart disease rates drop by 2%;
decreasing total cholesterol by 10% can result in a 30% reduction in the incidence of coronary heart
disease (CHD); for each 1 mg/dL increase in high density lipoprotein (HDL-C) there is a 2-4% reduction
in coronary heart disease (Keil. 2000). When extrapolated to the US population of 78 million
hypertensives (US EPA CVD prevalence and mortality), 20 million with CHD (US EPA CVD prevalence
and mortality) and 20.8 million diabetics (WHO, 2005), achieving clinical significance for appropriate risk
markers is certainly of value.

There is always the chance that the results will not be favorable. Often times, there are many contributing
factors to less than favorable results. Perhaps, the subject number chosen was not large enough for that
design, or the criteria too strict, or possibly not strict enough. Perhaps, while the primary endpoints
showed no significance, there are secondary endpoints that did. In many cases, these results should not
be considered negative or of no value. Perhaps, one could investigate those secondary endpoints further
as there may be a new opportunity not previously considered.

Responders vs. Non-Responders

The | owest intake of a fAnutrientd to prevent di seac
Arecommkendai | y i nHoavéveroresearch hl@ddemonstrated that there are many benefits of
consuming higher dosages of nutrients above the RDI. A particular dietary supplement or nutrient may

have multiple effects. For example, scientific evidence shows the benefit of Vitamin D on blood pressure,

insulin sensitivity, bone density, osteoporotic fracture, fall frequency, resistance to infection, etc. (Heaney,

2008) and Vitamin E for chronic disease prevention (Traber et al., 2008). Further, Heaney (2008) suggests

that perhaps, only 25% of subjects in a study may respond positively to an improvement in blood pressure

and 33% to insulin sensitivity and perhaps 66-75% may be non-responders.



Interim
unblinding has
no place in a
well designed
randomized
clinical study.

Interim Unblinding: To Do or Not To Do?

The whole concept of interim unblinding was put in place to address an ethical issue of safety in
pharmaceutical studies. Interim unblinding provided a tool with which to measure if continuing a study that
enrolls thousands of subjects for prolonged periods of time set in multiple sites was ethical.

In a frantic desire to seeifone® product i s achieving the antici
considering interim unblinding. In a well designed randomized, double-blind clinical study where the
sample number has been determined either through sample size calculation or through the literature,
interim unblinding has no place. In an industry that is already under scrutiny by the FTC with regards to
claims, interim unblinding may seriously jeopardize the integrity of a clinical study.

Randomized Controlled Trial (RCT) as the Gold Standard

In 2010, Ellwood et al. released the document AHow the US F
scientific evidence for health claims 0 . T h i dderdifeestherRETats the gold standard for evaluating
claims. RCT& offer the strongest evidence of casual relationship because they control for confounding
factors that could affect risk of disease. Selection bias is prevented by random assignment of subjects to
intervention and control groups. Potential biasisalsor educed by #Ablindingodo s
whet her they are receiving the i nter ve nneiiher the sohjectd
nor the research personnel who assess outcomes know who is in the intervention or control group.

Observational studies lack the controlled setting required for intervention studies. They are a better
reflectiowoonfda dicemdr i o. However, as the subj
need to be assessed to minimize bias (e.g. age, weight, smoking status, etc.). While well designed
observational studies may provide useful information, for identifying possible associations to be tested by
intervention studies, even a well designed observational study cannot establish cause and effect between
an intervention and an outcome (Kraemer et al., 2005).

Nutrients function in complex networks targeting several organ systems (Shao and Mackay 2010). Itis a
challenge to work within the constraints of an RCT in order to address the burden of proof for this industry.
Functional ingredients or nutraceuticals are found in the food supply. Assessing their efficacy by
innovative delivery systems, formulations or different dosages is necessary in order to improve the
evidence base of nutritional research. One of the greatest hindrances to the success of evidence based
nutrition is the dearth of surrogate biomarkers that may be used as disease and wellness endpoints (Shao
and Mackay 2010, van Ommen et al. 2009 and Ellwood et al., 2010). Currently there is a need for
acceptance of more surrogate biomarkers by regulatory agencies providing guidance for the industry
(Heaney 2008).

Until evidence based nutrition has confidence to move beyond the limited sphere of the much lauded RCT,
the regulatory guidance requires that they function within the same precincts as that of EBM. Under the
current regulatory structure, the nutrition industry has to be cognizant in bearing the burden of proof for
their marketing claims.

Steps Involved in Evaluating Human Clinical Studies
for Claim Substantiation

Regulatory bodies ask several questions in order to determine whether or not scientific conclusions can
be made about the substance and its relationship to the claim:

e Did the population of study subjects accurately portray the population relevant to the claim and
marketing?

Did the study include an appropriate control group?

What type of biomarker of disease risk was measured?

For how long was the study conducted?

Does the intervention involve dietary advice? Was there proper follow up? How was this
provided?

e \Where were the studies conducted?
(www.fda.gov/Food/GuidanceComplianceRegulatorylnformation/GuidanceDocument)
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ects



Return on Investment & Borrowed Science

Conducting a clinical trial is often a huge risk to a company who has made the commitment to invest in
providing scientific evidence to support their product. One very important area of concern is the ability of others
in the marketplace to fiborrowd the science and the inv

For example, Company X sponsors an RCT on a proprietary product, presents the data at research
conferences, and even gets the study written and published in a peer reviewed journal. After the RCT was
completed, Company X begins to market, sell, and advertise the product.

Company Ytakesnot i ce o f t(a6dthatipiseojayingstrong sales growth) and creates its own product
with 15% of the active. Company Y, however, never sponsors an RCT on its own product, but in its marketing,
promotional, or advertising materials, cites Company X6 s n oowfergncelabstrast larel dhe fall-length
article that appeared in the peer reviewed journal.

Company X gets wind of these activities and consults their IP attorney claiming A Foul 6 and fil e
Company Y retains its own attorneys, their day in court arrives, and the gavel strikes resoundingly. Company X
prevails and Company Y i s f orever prevented from referriingst oowx
product.

Is this a fantasy? No! This is anchored in federal law, but it is rarely invoked.

One such case was decided in Utah Federal District Court in April 1999. The parties were Pharmanex (Utah),
marketers of the proprietary (polymolecular) red yeast rice extract Cholestin, and HPF LLC (Pennsylvania) who
marketed a different red yeast rice product called Cholestene. Only Cholestin enjoyed product-specific
preclinical and clinical research, bownt prottuEt.F As a resuit,iHBFu t e d
was permanently prevented from making these false attributions, which were asserted by Pharmanex to be
violations of the Lanham Act, a federal law in effect since 1947.

This case provides | egal precedent to protect a company

Clinical Trials for Health Nutrition: Tips for Success

Conducting a clinical trial in the health nutrition industry can often be an intimidating process. In an extremely
competitive market, the product and the company need to be able to withstand the scrutiny that often
accompanies this industry. In order to substantiate product claims and gain consumer confidence, clinical
research must be conducted. Where to go? What to expect? How much will it cost? How long before one sees
results? What happens if the results are not favorable? These are many of the questions which should be
addressed when considering a clinical trial for a product.

The clinical study design is the single most important factor. Clinical trials in this industry differ somewhat from
those of pharmaceutical trials, as most of these products are natural and have already shown a history of use.
Questions that need to be addressed while designing a study are:

1) What are the intended claims?

2) What are the objectives (e.g. efficacy, safety, bioavailability etc.)?

3) Willit be a pilot study or a full-scale study?

4) Willit be an open label or double blind with a placebo control? Parallel or cross over design?

For example, if a new brand of CoQ10 product for cardiovascular benefits is to be marketed, the study design
will need to address parameters such as lipoprotein profile, C-reactive protein and blood pressure. On the other
hand, if marketing a better delivery system for CoQ10, the study design should address bioavailability. It is
always better to focus on 2-3 specific endpoints, rather than attempting to investigate 10 different
measurements in one trial. This aspect is especially important when the study population is small (under 100
for example), which tends to be the average in the Health and Nutrition industry. Another key factor when
developing the study design is to account for patient drop-out rates. If 60 subjects are required to obtain
statistical significance, enrolliment of 72-78 subjects should be considered to account for a 20-30% attrition
(drop-out) rate. A formal statistical power calculation can and should be done to determine the number of
subjects optimally required to achieve significance.
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The second most important aspect is choosing a research partner. The research partner should manage all
aspects of the trial on behalf of the Sponsor, such as, design, protocol development and approval, source
document creation, site selection and management. A site contracted to conduct a trial, for example, recruit
subjects, collect data etc., may not have other expertise. Some key factors in choosing a research partner
should include:

Scientific expertise (the partner should be able to provide guidance on the most appropriate
protocol design including identifying ideal populations, inclusion and exclusion criteria)

Amount of involvement the Sponsor is planning to have in the study (Will a protocol be provided to
the research partner? Who will be responsible for managing and auditing the site(s)? Who will be
responsible for data analysis?)

Access to the patient population required for the study (for example, if studying seasonal allergies,
the clinical site must have access to these patients during the appropriate season)

Ability to recommend appropriate surrogate biomarkers and wellness endpoints and appropriate
timing of collection of data

Access to the required equipment (for example, in a weight loss trial a DEXA scan may be required
and many sites do not have access to it)

Advise on the most current scientific literature on the subject

Be knowledgeable on how to control for variations that may occur during the course of the study
Use validated vs. non validated questionnaires where appropriate

Should understand the purpose of the study and how they relate to the claims for the product

Once the study design is determined and the protocol finalized, it may be submitted to the regulatory agency for

approval.

These requirements differ from country to country. While a Review Ethics Board is required

everywhere, some countries such as Canada require that a submission be made to their governing body for
approval to proceed. Health Canada, for example, reviews a Clinical Trial Application, not just for the protocol



design and scientific rigor, but also for the quality of the ingredients and finished products that are going to be
consumed by subjects to ensure measures of safety have been taken into account.

Another pitfall in conducting a human study is that many companies want to see results immediately.
Conducting a trial properly takes time. It is important that every subject enrolled into the study is a quality one
that will contribute to the success of the trial. Preliminary data will not be available to the Sponsor, as blinded
studies remain blinded until the trial is complete, and unblinding may introduce bias and change the outcome of
a trial. Once the trial is complete, a comprehensive final report should be provided to the Sponsor by their
research partner.

Publication can often be an issue and should be discussed and agreed upon upfront. The decision to publish
needs to be considered and if decided upon, the Sponsor should register the study on www.clinicaltrials.gov to
gain access to select peer reviewed journals. Further, it is important to determine if publication is mandatory by
the research partner upon completion of the study, or if it is at the discretion of the Sponsor.

The Sponsor should have realistic expectations for a trial including budgeting. It is widely known and accepted
that the gold standard is a randomized, double-blind, placebo-controlled clinical trial. However, unless one is
willing to invest in a study large enough to show statistical significance, the gold standard may not be a viable
option. For example, if the study budget is $50,000.00 USD, one may be able to conduct an open label, pilot
study, but not be able to addresses all desired parameters. Results of a pilot study may act as the basis on
which a larger trial can be designed when the budget permits. A pilot study may also be a good idea when data
on efficacy for a specific therapeutic area is not available. However, regulatory requirements should always be
considered when investing in a clinical trial.

Health Canada established the Natural Health Products Directorate in 2004 and recognizes
the importance of natural health products in medical practice and has evolved to:
permit risk-reduction AND prevention claims

_ permit claims in disease indications including asthma, depression, cancer, diabetes,
The Canadian hypertension, obesity, etc.

Advantage
9 allow health claims on foods
recognize diverse product types (ie. Synthetic duplicates, probiotics, enzymes, etc.)

review clinical trial applications for scientific merit
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Global Expertise

Many research partners do not have global expertise to meet corporate objectives. It is a disappointment,
after a large investment, to be turned down by a regulatory board because regulatory requirements
werendt consider ed dur iMamgy repearohtparmersl maydhawe erdlyovprked with a
few indications or with a certain clientele of Sponsors limiting their expertise in a proposed field. Some
Sponsors may have financial/timeline constraints and the research partner may lack the internal expertise
to accommodate corporate needs. KGK Synergize Inc. is a research partner capable of servicing small,
medium and large organizations and has a clear understanding of challenges that may be faced by each
type of company.

Scientific Research Group
The scientific research team includes an on-site scientific director and medical director to advise and
direct the Sponsor in designing and developing a clinical protocol.

The research team at KGK Synergize Inc., has individuals experienced in searching the literature and
familiar with evidence based medicine and nutrition with the ability to apply these capabilities to clinical
trial design and in writing a comprehensive report to support the intended product claims. The research
team has experience in writing manuscripts for successful submission to peer reviewed journals and is
able to provide guidance on the appropriate journals based on the study and outcomes.

Studies will be designed so that surrogate endpoints are identified and measured at the appropriate
time(s). For example, FDA considers 3 weeks to be the minimum duration to evaluate changes in serum
LDL-cholesterol concentration (Kris-Etherton and Dietshy, 1997), HbAlc evaluation requires a study to
be conducted for at least 12 weeks.

Clinic Staffed for Success

One of the most important factors in the successful conduct of a trial is dependent on the structure of the
clinic site. K Gliic Sty maudes ioz-%te nhediaalddoctors, clinical coordinators,
phlebotomists, dieticians, and recruiters. An enthusiastic staff able to coach and educate the subjects to
achieve a high level of product and protocol compliance is invaluable. Two key ingredients of a
randomized controlled trial are the successful blinding and randomization of study subjects. The clinic
staff play a crucial role in being able to adhere to the study requirements at all times and for the entire
duration of the study.

Established Subject Database
One of the most variable aspects of a clinical study is recruitment. This can often take more time than
anticipated and it is common for unforeseen inclusionary issues to arise.



An established subject database of over 6000 volunteers for numerous indications has already been
identified, speeding up timelines and saving advertising dollars.

Choosing study populations relevant to the population where the product is intended to be marketed is an
important consideration. Differences in diet and disease risk factors change with geography and it is not
possible to always extrapolate results to the North American population.

In-house Monitoring

In-house monitoring is a key component of a successful research partner. An internal monitor provides
the Sponsor with assurance that data is being properly and accurately captured and entered eliminating
the need to hire an external monitor thus reducing costs and saving time should the study be audited.

Data Management

Electronic data entry, double checking and the maintenance of a transparent database is critical in a
smooth progression to statistical analysis reducing delays in the timeline. When managing multi-center
trials, it is important that the data is managed by a central unit, favorably situated within the contract
research organization.

Biostatistics

It is advantageous to have a biostatistician who has an appreciation and understanding of clinical
research and design. An appreciation for Evidence Based Nutrition research is an advantage. This
further adds to the quality and integrity of the study design, data analysis and interpretation of results.

Regulatory Submissions and Approvals

KGK Synergize Inc. has extensive experience in compiling applications to the appropriate regulatory
agencies and is able to navigate and negotiate with the regulatory body on behalf of the Sponsor.
Expertise includes diverse indications and product types. This is imperative to ensure timely approvals
for the clinical trial design and product under investigation, ultimately aiding in the achievement of an
expedited timeline for the clinical study.

Outsourcing

Many aspects of a study (such as data management, endpoint tests (i.e. DEXA), laboratory analysis etc.)
may end up being outsourced to other companies. This may drive up costs and having too many
companies involved may lead to a larger margin of error.

It is often benef i ci ad partner wioicandananage allcaspects sftthe ptudg KGKp 0
Synergize Inc. offers the Sponsor a streamlined and cost effective process speeding up timelines,
providing consistency in data capture, and decreasing the potential for confounding results.

A Comprehensive Final Report
Final reports are often supplied to a Sponsor as a statistical report, having only numbers and tables to

Rea“ﬁ.t'ca"y' demonstrate results. When submitted this way to the various regulatory boards the data may be looked at
‘rgv:'%ﬂ'\?g and from a variety of view points and, as a result, perhaps, be misinterpreted. The nature and quality of the
pogitive written final research report is important in order for clinical studies to be evaluated accurately.

effects is a KGK Synergize Inc. supplies a final report that provides all details regarding the conduct of the study and
yalue outcomes. As a study cannot be evaluated in isolation, the evidence, scientific or otherwise, that led to a
judgment proposed objective is discussed. The surrounding context of the scientific evidence and any relevant

information from the literature is presented. Whenever possible, other studies that support the results or
provide opposing results are represented and contribute to the authenticity of the interpretation of results.
Both negative and positive results are discussed in light of the literature. Some differences may be
related to dosages, delivery systems, populations tested and will provide insight to the regulatory agency
involved in claims assessment. As well, it is important to recognize and discuss any potential placebo
effects.

In addition to statistical significance, it is important to discuss any clinically significant differences
including any targets that may have been met by subjects (e.g. American Diabetic Association (ADA),
American Association of Clinical Endocrinologists (AACE)).



Data and IP

After the completion of a study, the data and IP may not belong solely to the Sponsor. At KGK Synergize
Inc. all data and IP belong to the client. Publishing of results is at the discretion of the Sponsor and not a
requirement by KGK Synergize Inc.

Manuscript Publishing

It may prove beneficial for publication to be at the Sponsor 6s discretion. FTC
studies be published and will consider unpublished proprietary research. However, publication in a peer
reviewed journal adds strength to the claims as the research has received a further level of scrutiny.
Choosing a research partner that has experience with successful publication will ensure a smooth
transition to the publication process, since the research partner is already familiar with the study and
outcomes.

Customer Service Center

KGK Synergize Inc. offers a Customer Service Department to assist the Sponsor throughout the entire
duration of the clinical study! The Service Representative will provide monthly study updates and act as a
liaison between the Sponsor and various divisions who are overseeing the clinical study. In addition, the
Service Representative is in place to ensure that timelines are met, the study is on budget and to
maintain customer satisfaction with all aspects of the study. If at any time the Sponsor has questions or
concerns regarding the clinical trial there is a main point of contact who is happy to assist!

Conducting a clinical trial in a regulatory environment that allows disease populations to be studied
provides the opportunity to extrapolate the results into healthy populations thereby allowing one to navigate
disease versus healthy population claims when a product may have indications for OA, CVD, diabetes, etc.
In addition, conducting a study in a country with a diverse population (e.g. Canada) opens doors for
product application and marketing opportunities globally.

KGK Synergize Inc. was one of the first full service CROs offering human clinical trials to the dietary
supplement and functional food industries. In the last 14 years, KGK Synergize Inc. has withessed an
increasing trend in consumer awareness to alternative and complementary medicine, as well as the
changing regulatory environment including the need for claims, and thus are experienced in randomized
clinical trials for claims substantiation. Having worked with a range of companies investigating many
different indications, our reports, have been submitted to regulatory boards globally, and have proved to
play an important role in product and ingredient marketing.

To conclude, there are many factors involved in conducting a clinical trial. A good study design and an
experienced research partner are the key to providing sound results! As the health and nutrition market
becomes more driven to succeed, clinical trials will become an absolute necessity and a routine part of
product development and marketing efforts. It is advisable for the nutrition industry to carefully choose
their research partner to achieve the maximum return on investment.

For further information, please contact:

519.438.9374 sales@kagksynergize.com




