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CLEAN LABEL vs.  
LABEL TRANSPARENCY
Fear mongering and misinformation in the nutraceutical, beverage and food industry is a real problem, 
with corporations or institutions with no clear motives proceed with mentions of “toxic and dangerous 
chemicals” that are present in foods, beverages and nutraceuticals. FUD – fear, uncertainty and doubt – is a 
disinformation strategy that companies use, dating back to the 20th century and being made popular again by 
companies like Microscoft. This strategy is often nebulous and has harmful execution, leading to longer-term, 
negative downstream effects. Words like “natural,” “clean," and even “healthy” can be ambiguous claims that 
don’t necessarily translate into good-for-you ingredients.

We are all for clean and healthy eating. Manufacturing companies are not always honest, noble and 
transparent with all of the information customers require to make an informed decision, so any opportunity to 
get the true information on the components of our food, beverage and nutraceuticals, is more than welcome. 
The problem with the information available seems to be the imminent bias of reporting, as well as the vague 
definitions of certain terms, like clean ingredients and label transparency. These terms are everywhere now 
and tend to be a determining factor for consumers looking for commodities that improve their health. 

Clean labelling and label transparency are consumer driven movements; the term “clean label” is associated 
with products containing all-natural, familiar, simple ingredients that are allergen free, easy to recognize, 
understand and pronounce, as well as sustainable ingredients that are good for the environment (or at 
least not harmful to the environment). Clean ingredients are not artificial or synthetic and are based on a 
consumer’s perception of what “natural” is, thereby influencing how a consumer perceived an ingredient. 
Although the term “label transparency” is sometimes used interchangeably with “clean labelling”, these two 
terms are actually distinct terms. One refers to the use of specific ingredients and the other refers to the 
honesty of the manufacturing company and applies to all foods and ingredients, whether “clean” or not.  
The only similarity between both terms is the fact that they are key in earning consumer trust and loyalty.

Label transparency is generally much easier to adhere to than clean ingredient labelling. Label transparency 
is a matter of compliance with regulatory bodies. Actually, Health Canada’s regulations for natural health 
products (NHPR) stipulates that all ingredients present in a product must be listed on the product label or 
available at the point of purchase, so customers are able to make an informed decision. This only works if 
the manufacturers/labellers are completely honest or if regulations are enforced to ensure companies are 
compliant with the regulations.
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On the other hand, clean ingredient use and labelling is much harder to comply with. This is because this terminology is based 
on consumer perception of what “natural” means, which is sometimes based on misinformation in the industry. Under this 
term, manufacturers can compile a list of ingredients they consider “unclean” and declare that those ingredients will not be 
used in their products, while at the same time, declaring all of the ingredients being used in the product. There are several 
resources that companies and consumers can use to determine if a product meets the criteria for clean ingredients and label 
transparency - https://gocleanlabel.com/; https://cleangredients.org/; https://www.cleanlabelproject.org/ however, it should 
be noted that inherent bias in reporting is a factor in the information being relayed.

For instance, the Clean Label Project (CLP), which is stated on their website as a “non-profit focused on health and 
transparency in consumer product labeling”, with a mission to “educate consumers so they can make informed choices 
every time they shop. We accomplish this by using scientific data to identify toxins in consumer products and by sharing this 
information with you, the consumer. Clean Label Project™ uses data and science to reveal the true contents of America’s  
best-selling consumer products. Products are tested in an accredited analytical chemistry laboratory for 130 harmful 
environmental and industrial contaminants and toxins. Results are published as Product Ratings.” 

Although this project’s stated objective is to educate consumers on dangerous ingredients and a lack of transparency,  
its reports have only cited panic and several articles have pointed out a lack of transparency with the Clean Label Project. 
This project uses flawed methods, bad science or complete omission of the facts to promote its message, without proper 
evidence to back up the facts. This company measures a predetermined list of chemicals, pesticides, solvents etc. and based 
on the results, products are rated/ranked on its website but according to National Sanitation Foundation (NSF), detectable 
does not mean unsafe. Regulatory bodies have set limits on how much of a chemical, pesticide, contaminant, solvent etc.  
is allowed to be present in a product; these limits are based on safety evidence available, so the detection of a contaminant 
in a product does not always correlate with its safety. Other issues with the Clean Label Project is a lack of transparency,  
no peer-review or data, a lack of subjectivity in their ranking system, no accreditation and an undisclosed conflict of interest 
(the “independent lab” being used by the CLP has a relationship with the CEO of the CLP).

The list of “non-clean” ingredients is growing and the criteria for determining the ingredients that make it onto the list is 
vague. The general criteria seems to be any ingredient that is synthetic, artificial and highly processed is unacceptable and 
unclean. Unfortunately, these lists can cause panic and are vague. The problem with the clean label fad is that this term 
has no approved definition and it means many things to different people. An ingredient like adenosylcobalamin is not easily 
pronounceable by the mass population, but it is the scientific name for vitamin B12. Sources of vitamin B12 (and many other 
vitamins and minerals) in supplements tend to be synthetically derived, as that is a more efficient, quick and cost effective.  
A consumer seeing this will shy away from this supplement, assuming that the product does not contain clean ingredients and 
is dangerous for their consumption.
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Another good example is Coenzyme Q10, also known 
as  2-[(2E,6E,10E,14E,18E,22E,26E, 30E,34E)-3,7,11,15,19,23,27,31,35,39-
Decamethyltetraconta-2,6,10,14,18,22,26,30,34,38-decaenyl]-5,6-dimethoxy-
3-methylcyclohexa-2,5-diene-1,4-dione, is a naturally occurring molecule 
that has important roles as an antioxidant and in the proper functioning 
of the mitochondria. Decreased levels of this coenzyme in humans 
are associated with many pathologies, including cancer, AIDs, 
neurodegenerative diseases and cardiovascular diseases 
and treatment of some of these conditions have involved 
pharmaceutical supplementation of compounds that increase 
synthesis of CoQ10 or increased consumption of coenzyme Q10 
supplements. The chemical/IUPAC name for CoQ10 is definitely 
not clean. It does not invoke any feelings of clean eating and 
healthy supplementation, yet is one important compound that 
should be used by anyone looking to improve their health.

It is essential that consumers are willing to learn more 
about the ingredients listed in their products with 
objectivity, so as not to lose out on the benefits of an 
ingredient. At the same time, manufacturers need to be 
more noble and transparent about the ingredients in their 
products, thereby allowing consumers make informed choices 
on their supplements and their health.

As a manufacturing company, in order to ensure consumer 
happiness and trust, there are a few things that should be taken  
into account:

• Being honest and transparent. This way, the customer is able to make 
informed decisions – trust your customers, so they can trust you

• Choosing suppliers that hold the same values. Have clear and  
realistic expectations.

• Using medicinal and non-medicinal ingredients, from sustainable sources 
and when available/possible, going with a whole food source over a 
synthetic source of an ingredient.

Overall, the importance of transparent supplementation and healthy eating 
should not be discounted. Each participant (the manufacturer and the 
consumer) need to be more involved in taking control of their supplements 
use and manufacturing to retain trust and health.
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SUSTAINABLE INGREDIENT SOURCING

Sustainability
The detrimental effect of humankind on natural ecosystems and the organisms living within has been well 
documented. The last few decades have brought about awareness of species extinction, habitat loss and 
population decline in natural ecosystems. Due to this decline in environmental health, there is increasing 
pressure from consumers, various government bodies, non-profit organizations, investors, insurance 
companies and even product companies, to play an active role in ensuring that our immediate environment 
and the planet remain protected. In 2015, the United Nations (UN) set an agenda for 2030 – The Sustainable 
Development Agenda. The goal of this agenda is to create a “world where all people can live productive,  
vibrant and peaceful lives on a healthy planet”.

The term “sustainability” has been around for years and has a different meaning to different people. 
Consumers are highly involved in making choices that meet their definitions of sustainability, whether in terms 
of reducing the impact on the environment, energy consumption, supporting local communities or ethical 
values. However, this is not all sustainability is about, so what then is sustainability? This word has several 
definitions that culminate in a general statement. Sustainability has been defined by the UN as the ability to 
exist constantly and meet the needs of the present, without compromising the needs of future generations. 
Sustainability takes into account multiple human needs, not just one at the exclusion of the others.  
Everyone needs access to clean air, clean water, shelter, economic opportunities, lifelong learning and a 
sense of community, so for sustainable development to be achieved, three core elements have to be taken 
into account – economic growth, social inclusion and environmental protection. 

For companies, sustainability encompasses all aspects of social and environmental concerns along the 
supply chain – from ingredient sourcing all the way to the products’ use and end of shelf life to ensure better 
processes for the planet, people and long-term global health. This rising awareness has given rise to corporate 
social responsibility, which impacts companies and their business practices, ensuring that companies are 
mindful of waste generation and energy consumption in their quest for economic profits.
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The evolution of sustainability (Source: Adapted from Euromonitor International).

The United Nations 
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development

The UN defines is 
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shared values

Corporate social 
responsibility becomes an 
important strategic issue

The European Union's (EU's) 
Circular Economy Package is 

introduced and enforced

The Era of 
Sustainability1987 1990's 2015 2018 2019

Why are we concerned about sustainability?
The world’s population, of almost 7.8 billion, has been on a steady rise is expected to reach about 10 billion by the year 2050. 
The population growth alone this year is over 11 million, taking into account the deaths. 

Climate change, income inequality, and social injustice are the biggest threats to building strong, sustainable communities. 
Indiscriminate farming techniques are responsible for many of the environmental disasters we have observed, with over 13% 
of global greenhouse gas emissions coming from agriculture; these techniques have long-term repercussions, including soil 
damage. In some cases, burning of entire forests have happened to clear land and create fertile soil for the next season’s 
harvest. These practices produce a large amount of products for a short term but the long-term effects are felt all over 
the world and the future of the planet and humankind is dependent on whether action is taken now to support sustainable 
ingredients or whether we wait until it is too late. The long term effects of indiscriminate farming is depletion of resources, 
which means that there is a large percent of the world’s population that are unable to access these resources and are hungry. 

The growing awareness about sustainability has spurred community interest and ensures that this idea has taken on a more 
prominent role in many industries. Consumers and companies are now more aware of sustainable ingredients, which includes 
sustainable sourcing, sustainable agriculture/farming and sustainable manufacturing. This means that these ingredients are 
sourced, farmed and manufactured, taken into account the environmental and social impact of the sourcing activities. 

Companies are driven to implement sustainable practices by consumer 
activism, which then has an impact on six different drivers of sustainability, 

which include NGO pressure, brand reputation and customer 
satisfaction, business resilience, environmental regulations 

and legislations, growth opportunities and economic profit. 
Prominent brands are paving the way ahead of legislation to 
improve environmental resilience, while enjoying business 
growth long term. It has been proven by several companies 
that there is a positive correlation between a company’s 
sustainability practices and its profitability; this is highly 
attributed to improved brand reputation, talent retention 
and cost savings in the long term. Currently, sustainability 
practices provide a competitive advantage and as 
sustainability shifts from optional to essential, investing 
in sustainable options will provide a unique position of 
leadership to the companies with sustainable practices. 
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How to source sustainably
Sustainable ingredient sourcing integrates social, ethical and environmental practices into the company’s 
process of selecting its raw material suppliers. The major goal of sustainable sourcing is building strong, 
long-term relationships with suppliers and becoming integrated in the overall process of manufacturing.

There are some uncomplicated ways to ensure sustainable sourcing, including:

1. Having a clear understanding of sustainable practices and educating 
yourself on the legislations of sustainability in home country 
and abroad. This also includes finding out about the level of 
enforcement in the countries to assess compliance risks.

2. Developing and integrating procurement policies into the 
supplier selection processes to ensure that you’re only 
dealing with responsible businesses

3. Setting and communicating clear expectations 
for the suppliers. A part of this is assessing and 
auditing the facilities of suppliers and their 
practices, through independent monitoring, 
where appropriate.

4. Remaining compliant with plans  
for corporate social responsibility,  
as well as working with companies with 
an agenda towards social responsibility

5. Managing expectations and being 
transparent on reporting practices

Companies committed to sustainable 
priorities should be sourcing their raw 
materials from suppliers that practice 
sustainability awareness.
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AOR’s practice of sustainability:
Raw Material Suppliers/Supply Chain: AOR sources its raw materials carefully 
by putting in place certain checkpoints to ensure collaborative and respectful 
relationships. Outlined below are some of the ways AOR works with suppliers to 
obtain sustainable raw materials:

1. AOR obtains sustainability certifications from the suppliers where available. 
Some farmed products provide economic profit but the processing of these 
materials have detrimental effects on the environment and long lasting 
social impacts. The RSPO Certification (Roundtable on Sustainable Palm Oil) 
certifies our products containing ingredients from Palm. This certification 
is our assurance that the farming practices of our palm oil production is 
environmentally and socially sustainable.

2. Where possible, AOR purchases ingredients from carbon-negative facilities and 
suppliers that use green chemistry in the manufacturing of a raw material 

3. At least 90% of AOR ingredients are shipped directly from the manufacturers by 
sea, which reduces our carbon footprint and our contribution to global warming. 
AOR is able to plan manufacturing accordingly, so we can use shipping methods 
conducive to sustainability, rather than the need to rush delivery.

4. The country of origin of our raw materials matter to us, whether it’s obtaining 
Rhodiola rosea from Serbia, instead of China or Saffron from Iran, where 
sustainable practices are readily used. Moving away from certain countries and 
suppliers towards countries and suppliers that use sustainable practices ensures 
that AOR’s finished products are both economical and socially responsible.

Manufacturing:
1. AOR is committed to reducing waste during our production processes. 

Excipients are only used when necessary, not only to ensure the stability of the 
finished product, but also to prevent extra waste. AOR’s waste during production 
at an all-time low of less than 2%.

2. AOR uses recyclable consumables in its production of finished goods.  
We are also members of the Health Product Stewardship Association, which is 
responsible for the effective and safe collection and proper disposal of unused 
and expired consumer health products across Canada.

3. AOR is transparent about the ingredients in the product bottle,  
enabling customer make informed choices on their health and  
contributions to sustainable practices

Collaborations:
1. AOR participates in research and business collaborations, which according to 

Euromonitor International, is a recipe for sustainability success. AOR’s research 
collaborations have resulted in developing new ingredients that can be developed 
and sourced locally. We are currently in the process of developing Alberta based 
ingredients grown and manufactured with sustainable practices.
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Corporate Social Responsibility:
1. AOR actively engages with the community and creates eco-friendly 

campaigns. AOR’s Our Earth campaign in 2018 focused on planting 
at least 2000 trees in support of the environment. This campaign 
encouraged end consumers to reuse/recycle their AOR Eco Series 
bottle and use it to plant something of their choice – this could be 
flowers, herbs, etc. Once planted, they were encouraged,  
by our “you plant, we plant” promise. Bee shaped cards, 
made of plantable seed paper was also 
provided to customers and 
retailers, which allowed 
AOR and its customers 
to spread awareness 
and wildflowers to create 
habitats for honeybees.

2. AOR is continuing in this 
vein to create environmental 
awareness through education 
and engaging with  
the community

Wherever possible, the practice of 
sustainability should include choosing 
sustainably sourced ingredients for 
our products and for a healthy earth 
and future.
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The Whole Herb versus Herbal Extracts?
For thousands of years, herbal medicine has followed the principle that the activity of medicine is due to a combination 
of active chemicals present in a plant. The decision to use herbs for their health benefits is generally a personal one; 
however, there are many reasons to consider herbs when looking to complement your health. The most important 
reason is that herbs, when used appropriately, are known to provide real health benefits, while maintaining a better 
safety profile than many pharmaceuticals, indicated for the same health concerns.

Methods of preparation of herbal products include whole herb preparations, which as the name says, is where a part 
of the plant or the whole plant is processed into a finished product. Whole herb preparations are dried and made into 
a finished dosage format or preserved in a solvent of choice, usually alcohol. Whole herbs retain the full spectrum 
of chemical constituents of the plant and this is usually what was used in traditional medicine. Whole herb chemical 
constituents tend to work together in synergy to provide a specific outcome; therefore, it is truly difficult to establish 
the benefit of just one constituent, when it is isolated from the remaining compounds. Whole herbs also have some 
indigestible plant fiber and fewer active phytochemicals than extracts. As a result, you will not absorb everything and 
it is less potent, so you will likely need to take a lot more of the herb to see a benefit. Depending on the health concern/
personal need, whole herb preparations or herbal extractions can be used. 

HERBAL SUPPLEMENTS: DRIED HERB 
EQUIVALENCY AND STANDARDIZATION
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Herbal extracts are the end products of a process that separates out mostly beneficial plant components,  
commonly using a solvent or a mixture of solvents. There are three main types of extracts, including: 

• Liquid extracts, commonly known as tinctures, are herbs that are soaked in solvents for an extended period of time, to 
allow the solvent pull the essential phytochemicals out of the plant. The herb is then strained off and the liquid used as a 
therapeutic intervention; the solvent is chosen, not only for its ability to pull phytochemicals from the plant, but also for its 
ability to act as a preservative. Consumers should be careful with tinctures, as the solvents used in extractions are being 
ingested and could have adverse effects, especially if multiple tinctures with different solvents are being consumed together.

• Dried powdered extracts are also common. These are extracts, where the solvents are evaporated and a powdered herb is the 
final product. They are not as concentrated as tinctures, and as such, much more of the extract is required for therapeutic 
benefits. Since the solvents are evaporated, they might not represent as much of a threat as tinctures, however, it should still 
be known that residual solvents in the dried extracts can be present and consumers should be aware of these.

• Essential oils are generally manufactured by steam distillation of a plant. This is a process that pulls out the  
lipophilic compounds from the plants and as with tinctures, essential oils are concentrated forms of extracts,  
so a little goes a long way. Essential oils come in various dosage forms that can be ingested orally, topically or as  
an inhalant; however, care must be taken with essential oils, as they have a high potential for toxicity.

Extracts contain either a full spectrum (or Galencial extracts) of plant components or a subset of phytochemicals that  
can be used as markers of potency and consistency – hence, the introduction of standardized extracts.  

Standardization of herbal extracts:
In most cases, it is desirable to create an extract, which closely resembles the chemical complexity of the whole herb. 
Standardization of herbal extracts has a very loose definition. The common definition of standardization of herbal extracts 
indicates whether an extract has a defined amount of a specific chemical constituent, which is expected to have a biological 
activity and is usually expressed as a percentage. The concern with this standard definition of standardization is that it doesn’t 
consider the thousands of other phytochemicals present in a plant. Almost no medicinal herb is known for biological activity 
attributed to a single component. Generally, the chemical complexity of plants contributes to the plethora of bioactivity.

The more accurate definition of standardization takes into account the following aspects: 

• All the phytochemicals/chemical constituents in the herb

• The process by which quality is established through attention to details, including:

 ◦ Seed stock

 ◦ Chemotypes and genotypes

 ◦ Growing conditions

 ◦ Harvest times and process

 ◦ Processing and extraction methodology

 ◦ Chemical profile
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Extraction Ratios and Dried Herb Equivalency:
As long as herbal medicine has been used, extracts have been a way to administer this form of medicine. In its earliest forms, 
extractions have usually been infusions, decoctions and then tinctures. As tools and methods have developed over the years, 
more complicated and sophisticated methods are available to produce a finish extract. In modern herbal medicine, the weight 
of the dry, un-extracted herb is important and modern texts will make statements like…”2-4 g of dry root or equivalent…”. 

“Equivalent/equivalency” is the term that implies that the dosage of an extract or another preparation of an herb is deemed 
the same as the dosage of the dry plant material. By definition, extraction removes something from the whole and leaves 
something behind, while changing the chemical profile of the herb itself. Therefore, in the truest sense of the word, an extract 
can never be completely equivalent to the dried herb material, regardless of how it is produced. In most cases, it is desirable 
to have an extract that closely represents the chemical complexity of the dry plant material. However, equivalency is still 
employed and accepted by the large population of herbal medicine users and practitioners, as a concept for determining how 
much of a plant is present in an extract. 

The drug extract ratio is one of the ways that practitioners and consumers of herbal 
products express equivalency. This is the expression as a ratio of the dry plant 
material to the final extract quantity, in the format of X:Y, where X is the 
weight of the dry plant and Y is the weight of the extract. There are 
three rules of equivalency that must be followed when it comes to 
extract ratios. Below are the rules and some examples on how to 
implement these rules when reading a product label. 

Rules of Equivalency:
Rule 1: Converting from extract to dry herb

Rule 2: Converting from dry herb to extract

Rule 3: Do not confuse your units

Standardization is a complex, multifaceted process that relies on having appropriate controls of raw materials and the 
manufacturing process. No matter how tight the controls are, there are always slight variations between extraction batches, 
so taking into account the complexity of a plant and the process by which is finished product is obtained is one way to limit 
batch-to-batch variation and ensure standardization, while providing a reliable and consistent chemical profile.

The obvious question now is – “Are standardized extracts good or not”? the answer to this question is highly dependent on the 
clinical/therapeutic benefits being sought. The three main questions to be asked when evaluating whole herbs versus full 
spectrum extracts versus standardized extracts are:

• What is the quality of the starting or raw material? Is the raw material high quality or is it a blend of batches of varying 
qualities and the addition of non-medicinal ingredients/fillers?

• Does the herb have available research data? This is especially important for standardized extracts, which tend to cost 
more and are generally standardized to few chemical constituents

• Does the supplier of the raw material use the loose definition of standardization or do they follow the more rigorous 
definition? Is the supplying company measuring one or a few constituents or are they ensuring quality of process from 
seed stock to extraction to packaging?

Answering all three questions will ensure better access to quality herbs.
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Examples:
Rule 1: What is the DHE of a 500 mg capsule containing 
ashwagandha extract, with an extract ratio of 10:1?

Hint 1: multiply the extract by the weight of the dry material

Hint 2: 10:1 indicates that every 1 g of Y (in this case,  
the extracted ashwagandha) is equivalent to 10 g of X the 
weight of the dry material)

Solution:
10 g of dry material = 1 g of extract

X g of dry material = 500 mg of extract (OR 0.5 g of extract); 
find x

Cross multiplication: 10 g dry material x 0.5 g extract 

1 g extract

5 g = X g dry material

500 mg of ashwagandha is equivalent to 5 g of the dry 
ashwagandha plant

Rule 2: Similar question as example 1. If given 100 g of a dried 
herb and following extraction and following extraction and 
drying, the extract weighs 20 g, what is the extract ratio of this 
material? How much is needed to make 500 mg capsules?

Hint 1: Every 20 g of extract requires 100 g of dried herb

Solution 1:
100 g dried herb  =  20 g of extract

X g dried herb  =  1 g of extract; find x  

Cross multiplication: 100 g dried herb x 1 g extract = X

20 g of extract

5 g dried herb = x g of dried herb.

The extract ratio is 5 g dried herb to 1 g extract – also known 
as 5:1 extract ratio

Solution 2:
Based on the first calculation, the extract ratio is 5:1, which 
means that for every 1 g of extract, you are consuming 5 g 
dried herb equivalent. So 500 mg (or ½ a gram) of extract will 
be equivalent to 2.5 g of the dried herb.
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Rule 3: Do not forget the units. When working in grams,  
always ensure final units are in grams. 

A 1 kg dried herb equivalent to 500 mg extract is different 
from a 1 g dried herb equivalent to 500 mg extract.

1 kg DHE to 500 mg extract is a 2000:1 extract ratio,  
while a 1 g DHE to 500 mg extract is a 2:1 extract ratio

In conclusion, dried herbs, although with a long track record 
of anecdotal validation, are not often palatable and this might 
make consumption and compliance to consumption difficult 
– especially when used as medicine. This is why supplement 
companies lean towards packing these dried, powdered herbs 
into capsules, tablets or other more palatable dosage forms. 

AOR produces a variety of high quality whole herb and 
standardized (by the actual definition) extracts, thereby 
providing consistency and reliable herbal formulations.
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THE IMPORTANCE OF RESEARCH AND 
RESEARCH COLLABORATIONS IN THE 
NUTRACEUTICAL INDUSTRY
Merriam-Webster’s dictionary defines research as a “careful or diligent search; the investigation or 
experimentation aimed at the discovery and interpretation of facts, revision of accepted theories or law in 
the light of new facts, or practical application of such new or revised theories or laws and the collecting of 
information about a particular subject”. Other definitions include “to search or investigate exhaustively”.

What is research collaboration?
In this 21st century, research progress is made easier by collaborations. Research collaborations, also referred 
to as “research networking”, “research partnership”, “joint research” or co-authorship”, is a relationship between 
researchers where researchers pool their resources and skills towards a common goal of scientific discovery. 
As defined by Merriam-Webster’s dictionary, research collaborations is, “working jointly with others or together 
in an intellectual endeavour”.

There are different types of collaborations, including intra-departmental collaboration, inter-departmental 
collaborations, inter-institutional collaborations and international collaborations. Between these types of 
collaborations, there are intra and inter-disciplinary research collaborations. It should be noted that research 
collaborations can have more than two participants and successful collaborations can open doors to more 
relationships and innovation.

In research collaborations, there is no one-size-fits-all method; successful collaborations/partnerships are 
meant to be symbiotic. Every collaborative partnership must establish the rules, expectations, purpose, 
scope, circumstances and agreements for the duration of that relationship. The successful completion of 
a collaborative relationship does not guarantee that all future research collaborations will yield the same 
outcome, so expectations on end goals should be reasonable.

It is essential to find the right collaborative partners. To do this, there are several things to consider,  
including identifying and leveraging existing relationships, making new relationships by attending conferences, 
workshops, use of social media (LinkedIn), working with people you know and trust and realising the value and 
power of reciprocity, reputation and reflection. 

In recent years, university-industry collaborations have been extensively studied by researchers as a 
determining factor for granting/funding and incentives, especially from government bodies, to promote the 
relationship between academic and industry researchers.
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What are the components of research 
collaboration and how can you be 
successful at research collaborations?
As fruitful and enlightening as research collaborations can 
be, there are many challenges that can affect the success of 
such a relationship. One of the most important determining 
factors for a successful collaboration is to have individuals 
with similar research interests; many collaborations are 
doomed from the start due to mismatched intent, skills and 
expectations. It is important to have a clear understanding 
of the requirements, the timelines for completion and the 
criteria for determining successful end goals.

Some appropriate rules to consider when considering  
a new partnership or collaboration include:

• Do I really need to collaborate?

• Am I being lured into a collaboration because that is what 
everyone else is doing?

• Is this a good option for me as academia? As an industry?

• What are the terms of engagement?

• Know yourself – what do you have to offer?  
What are your realistic expectations?

• Be strategic and deliberate and establish the rules of the 
game from the outset

SUCCESSFUL 
COLLABORATIVE
RELATIONSHIP

Have patience 
when searching for 

potential collaborative 
partners

Diligently  
following the  
agreed upon  

schedule

Proper division of 
responsibilities

Having a  
responsible  

attitude towards  
deliverables

Formation of a 
formal collaborative 

relationship 

Having agreed 
deliverables and 

setting the criteria for 
evaluating those 

deliverables

Figure 1. Keys to successful collaboration
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Collaborations are all about the partnerships
These relationships must be looked after and leveraged. 
Collaborations are symbiotic and there should be a give-and-
take, with an exchange of ideas and skills.

Individual focus and encouragement of “togethering”

A shared goal/common purpose is the ultimate goal of 
collaborations. Each participant in the collaboration should be 
free to use their skills and put in required effort to meet the shared 
goal. There should also be a gathering of minds and discussions 
between partners – no one should work 100% in isolation.

Understanding different thoughts and behavioural processes, as 
well as different skill sets

 Trust in a collaboration is required. There should be trust 
and understanding that each participant in a collaborative 
relationship will do what is expected to yield a successful 
collaboration.

Practice and reflection

Progress updates and reflections over the duration of the 
research collaboration, as well as following the completion of the 
relationship is essential to successful collaborations during and 
subsequent relationships.

Table 1. Factors that contribute to collaborative success

Statistics indicate that about 70% of collaborations fail, despite all efforts, so companies should be cognizant of that fact and 
that should be a determining factor when deciding to commence a collaborative relationship.

Why is research collaboration important?
Benefits of multidisciplinary research collaborations: 

• Exposure to heterogeneous knowledge base, which improves the novelty and quality of research output. Cognitive 
diversity stimulates new elaborations; collaborations with researchers from varying backgrounds can act as a conduit to 
innovative ideas and solutions

• Enhancing research impact by adding to knowledge and translation of benchtop research to commercialization

• Accessing databases, expertise, equipment and added/complementary resources  that are lacking in one institution, but 
available at the other

• Market and visibility – enhances visibility through collaborations and publications

• Promotes mentorships amongst researchers and industry

• Wider pool of skilled workers from academia are now available to industry, following graduation

• Access to previously inaccessible grant funds, as well as government tax credits. Many funding agencies are now 
encouraging industry/academia partnerships by making available grants and funds to promote collaborations. Without 
some of this funding, research collaborations may not be possible, as companies might not be able to or willing to self-fund 
some of this research.

• Validation for this industry is still needed. The nutraceutical industry is plagued with unknowns and skeptics/professionals 
who disapprove of the industry as a whole. Research collaborations provide the necessary evidence for safety and efficacy 
of use of supplements, while providing regulatory bodies with sufficient resources that allow them make decisions for the 
health of the end-consumers.

• Reduced cost of research – purchasing one set of equipment

• Increased knowledge transfer and intellectual property development 
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Pitfalls of multidisciplinary research collaborations:

• Limits mastery, dilutes identity

• Development of novel research projects entails 
experiencing high levels of ambiguity and 
uncertainty, necessitating ongoing activities 

• Research collaborations are time consuming 
and can be expensive. This is an investment 
of time and money and there is no guarantee 
that the collaboration will yield a successful 
commercializable product.

• External collaborations are great but do not forget 
about internal collaborations within departments.  
A lack of collaborative efforts internally will not bode 
well for external collaborative efforts.

AOR’s Participation in Research  
and Research Collaborations
AOR’s participation in research has been ongoing since 
its inception. The words “orthomolecular” and “research” 
are not just a part of our company name, they are a part 
of who and what we are. AOR’s research participation 
is focused on the health of all our consumers, as well 
as market an economic growth. Over the years, AOR 
has formed collaborative relationships with academic 
institutions both nationally and internationally.  
These collaborations have opened up opportunities 
for new relationships, knowledge translation/transfer 
opportunities, new product development and innovation. 
More information on AOR’s partnerships and research 
collaborations can be found on AOR’s website:  
https://aor.ca/research-collaborations/. 

Research is essential to AOR’s welfare. We do not 
compromise on the science, so customers do not have  
to compromise on their well-being.

In Summary (adapted from Researcher Academy):
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NON-MEDICINAL INGREDIENTS: 
EVERYTHING YOU WANTED TO KNOW

What Are Non-Medicinal Ingredients?
Non-medicinal ingredients (NMIs) have many definitions or synonyms. They are also known as inactive 
ingredients (compared to medicinal or active ingredients) or excipients. In the past, they have been referred to 
as pharmacologically inactive, non-toxic ingredients but recent evidence suggests a need for a better definition 
of these ingredients. Historically, NMIs were cheap ingredients, viewed solely as inert support for medications. 
This idea is now outdated, as NMIs are now considered to be potential interacting agents with the medicinal 
ingredients and having pharmacological activity.

Current definition of non-medicinal ingredients disregards the inactivity of these ingredients, considering NMIs 
as excipients, rather than just pharmacologically inactive ingredients. Excipients, from the latin word “excipere”, 
meaning ‘to take out or receive’, are defined as the constituents of a formulation that are added to improve 
manufacturing process, guarantee stability, inhibit bacterial contamination, prolong shelf life, manipulate the 
rate of absorption, improve aesthetic acceptability, solubility and identification. Just as a drug/natural health 
product (NHP) formulation can be composed of multiple medicinal ingredients, multiple NMIs can be used in the 
manufacturing of a stable formulation. 

Non-medicinal ingredients have a wide variety of functions, including:

• Diluting agents

• Bulking agents

• Binders

• Disintegrating agents

• Lubricants/glidants

• Viscosity increasing agents

• Sweetening agents

• Colouring agents

• Flavouring agents

• Coating agents

• Emulsifying agents

• Plasticizers

• Cryoprotectants 

• Stabilizing agents

• Suspending agents

• Solvents

• Preservatives
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Historically, the pharmacological activity of these ingredients have been ignored, but in the last few decades, the potential of 
excipients to produce adverse events in consumers have been of major importance. Because excipient toxicity is real and the 
effects are not negligible, NMIs should no longer be considered inactive.

Some excipients have been known to promote the release of histamines and asthma related symptoms, in addition to more 
severe angio-oedema and anaphylactic shock. Many excipients have been found to induce skin related adverse effects, 
including contact dermatitis, pruritus, erythema, urticaria and erythroderma. 

Consumers with food allergies and intolerances need to be aware of what they are consuming to ensure their continued health 
and safety. Properly formulated NHPs are essential to health and well-being. Vitamins, minerals and other micronutrients that 
may be difficult to obtain solely from diet, play essential roles in metabolism, cellular and tissue health and general well-being, 
therefore poor formulations, with overuse or incorrect use of excipients can lead to severe adverse effects that negate the 
purpose of the NHPs. 

Although adverse reactions caused by excipients are in the minority of all adverse effects of medicinal products,  
their effects should not be discounted; excipients may sometimes affect the safety profile of a medicinal product. The safety 
of excipients is very dependent on the dose and route of administration. A seemingly innucuous ingredient could have adverse 
events when used incorrectly. For instance, mannitol, a typical “active excipient” that can be used as a binder, bulking agent, 
cryoprotectant, lubricant, sweetening agent and many more. High doses of mannitol however, significantly relaxes the bowels, 
leading to diarrhea. 

Excipients meant solely for topical use should be limited to that restriction and should not be used in oral formulation.  
Using the wrong route of adminstration, even with a predominantly safe excipient is asking for trouble and could lead to serious 
adverse events. The following table highlights some of the common NMIs that have been studied for their potential toxicity.

Excipients can be an essential part of NHP manufacturing. They play many roles in ensuring that the medicinal ingredients 
or active pharmaceutical ingredient (API) is made in the appropriate dosage form, remains stable through its shelf life 
and is best absorbed for maximum pharmacological activity. Figure 1 is an adaptation of the requirements of an excipient 
(from Pifferi et al., 2003):

QUALITY

SAFETY

EFFICACY FUNCTIONALITY

Figure 1. Main requirements for pharmaceutical excipients
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Excipient Maximum  
tolerated dose Adverse effects

Aspartame NMT 40 mg/kg bw/day

This particular ingredient is used as a sweetening agent and may seem innucuous at first but the 
metabolized end products of aspartame are phenylalanine, aspartic acid and methanol. In people 
with pheylketonuria, a genetic disorder that results in decreased metabolism of phenylalanine 
and leads to mental disability, seizures etc, this ingredient can pose a significant risk to health. 
Some studies have linked aspartame to neuropsychiatric disorders and possibly carcinogenicity, 
therefore, be wary of this ingredient.

Ethanol

NMT 0.05 g/day; more 
significant restrictions 
of use in children under 
12 years old

Low or moderate quantities can lead to symptoms of intoxication including muscle 
incoordination, visual impairment, slurred speech etc. Higher concentrations may cause 
depression of medullary action, lethargy, amnesia, hypothermia, hypoglicemia, coma, respiratory 
depression, and cardiovascular collapse. This ingredient is especially harmful in those suffering 
from alcoholism, pregnant women, children and other high-risk groups.

Lactose NMT 5 g per day

This ingredient can be used as a delivery system, diluent, humectant, sweetening agent,  
amongst many more. Lactose intolerance in diagnosed patients is unlikely to result in symptoms. 
The suggestion is that up to 12 g of lactose, equivalent to the amount in a cup of milk, will result 
in few to no symptoms. Usual dose in NHPs or pharmaceutical products rarely exceeds 2 g, so 
the chances of an adverse event are slim, however, it will be wise to evaluate the person-specific 
effects of lactose. . In a study of 77 lactose maldigesters with intolerance, the administration of 
capsules containing 400 mg of lactose did not produce changes in hydrogen breath excretion and 
gastrointestinal symptoms at eight hours compared with placebo.

When lactose intolerance does occur, symptoms are centred around gastrointestinal upset. 

Mannitol
NMT 1 g per dose and 3 g 
per day

Used for its many functions, e.g. binders, bulking agent, diluent, lubricant, stabilizing agent, 
aweetening agent etc, mannitol is considered and active excipient. High dose mannitol is known 
for its laxative effects and common side effects include diarrhea.

Menthol NMT 4 mg/kg bw/day

This is used as a flavouring agent for oral administration and a fragrance ingredient or skin 
conditioning agent for topical use. This ingredient is not recommended in infants with a 
predisposition to asthma and spasms of the larynx, as it has been shown to exacerbate these 
conditions. Additionally, few cases of nervous and digestive system disturbances have been 
associated with excessive inhalation or oral consumption of menthol.

Parabens

Generally used as a flavour enhancer or preservative antimicrobial, this ingredient is widely used, 
mainly in cosmetics to provide longer shelf life. Parabens can be found naturally in many fruits 
and vegetables, explaining why the concentration of parabens in the bloodstream can easily add 
up and there are many against the use of parabens, especially as a possible cancer-promoting 
agent, however the evidence to this is unclear and contentious. What is clear, however, is that this 
ingredient may cause allergic reactions (possibly delayed) in consumers of products containing 
parabens. Due to the controversy surrounding this ingredient and the lack of concrete evidence 
pointing either way, it is advantageous to err on the side of caution and be careful using paraben 
based products.
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Excipient Maximum  
tolerated dose Adverse effects

Propylene glycol NMT 25 mg/kg bw/day

Having many functions as an excipient, this ingredient has different restriction limits – some 
restrictions are placed at no more than 25 mg/kg bw/day, while Health Canada has restricted 
this ingredient in children over 5 at NMT 200 mg/kg bw/day and in adults at NMT than 400 mg/
kg bw/day. High dose ingestion is associated with cardiovascular and renal failure, central 
nervous system changes, acid– base abnormalities, and hyperosmolality.

Saccharin

NMT 5 mg/kg bw/day  
for saccharin,  
its salts (alone and in 
combination)

This ingredient can be used in both oral and topical formulations, as a flavour enhancer or 
fragrance ingredient. Reports with cases of urticaria with pruritus and photosensitization 
reactions have been reported with use.

Silica  
(colloidal silica)

Used as a disintegrant, this ingredient is widely used and generally considered non-toxic and 
non-irritant. Recently, reports of clinical sarcoidosis-inducing antigen related to the presence 
of silica have been published. There is also a possible relationship between the exposure to 
colloidal silica and auto-immune/inflammatory disorders, although this has not been seen in 
concluding evidence. The underlying mechanism of this reaction remains unclear.

Sorbitol
NMT 1 g per dose and  
3 g per day

This is another ingredient with many excipient functions and is widely used in many 
pharmaceutical formulations – at least 10% - as a sugar free alternative. This is absorbed more 
slowly from the gastrointestinal tract and ise metabolized in the liver to fructose and glucose. 
Although it is better tolerated by diabetics, it is still not unconditionally safe and as such,  
care should be taken with the ingestion of this ingredient. Sorbitol is also known as an  
“active excipient” seeing as it has laxative effects at high enough doses. Since it is 
metabolized to fructose, it is contraindicated in patients with genetic fructose intolerance 
and hypoglycemia. In severe cases it may cause damage of the liver accompanied with coma 
resulting in death in those patients.

Sucrose

Sucrose is used as a sweetening agent and as with sorbitol, is readily metabolized to fructose 
and glucose. Diabetes mellitus or rare hereditary problems of fructose intolerance,  
glucose–galactose malabsorption, or sucrose–isomaltase insufficiency represent risk factors 
for sucrose adverse effects.

Table 1: Adapted from Ursino and colleagues, 2011 *NMT: No more than **bw: body weight

Regulations Regarding Non-Medicinal Ingredients
Due to the more recent information about the safey of NMIs, regulations have followed to ensure that consumers are not 
exposed to unsafe ingredients. Over the last decade or so, the food and drug administration (FDA), Health Canada and the 
European guidelines have taken an active role in regulating the use of excipients.

In 2009, Health Canada determined that there were excipients that could cause adverse reactions in individuals with 
sensitivites or allergies and in order to avoid these ingredients, all ingredients should be listed on the product labels,  
so that consumers can make the right decision at the point of purchase. Since January 2004 and November 2006, the Natural 
Health Products Regulations and Cosmetic Regulations respectively, have actually required the mandatory listing of all 
non-medicinal ingredients on product labels. According to the regulations, all non-medicinal ingredients used in NHPs must 
be listed as acceptable within the Natural Health Product Ingredient Database (NHPID), which is a repository of scientific 
terminologies and pre-cleared informaiton approved by the NNHPD. This database contains information about medicinal 
ingredients, non-medicinal ingredients, non-NHPs, details about ingredients, restrictions and controlled vocabulary for 
standard electronic transmission. All ingredients from the NHPID must be used according to all restrictions placed by  
the NHPID.
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What AOR Looks for in Non-Medicinal Ingredients
AOR looks for the following allergens in its raw materials – both medicinal and non-medicinal ingredients: animal by-products, 
corn/corn derivatives, dairy/dairy derivatives, eggs/egg derivatives, gluten, mustard/derivatives, nuts/derivatives, peanuts/
derivatives, preservatives, shellfish, crustaceans, molluscs and their derivatives, sesame seed/derivatives, sulfites/sulfiting 
agents/soy/derivatives, wheat/derivatives, corn and starches – especially, when coming from plant sources that might prove a 
problem for people suffering from celiac disease. 

AOR treats excipients as it would a medicinal ingredient. We require the same quality qualifications from the excipient 
supplier, as we would from medicinal ingredient raw material supplier. We require the supppliers to maintain traceability, 
quality and compliance to required regulations accordingly and furthermore, we require the suppliers to, when possible,  
follow processes for sustainability.

Finished product testing by AOR is not only essential for the medicinal ingredients but also ensuring that the medicinal 
ingredients have had no interactions with the medicinal ingredient, increasing the likelihood for adverse reaction 
occurrences. 

Other excipients listed on AOR’s labels come from the raw material suppliers. AOR prides itself on progression to clean 
labeling, so as part of our quality assurance and procurement processes, we are working with our suppliers to limit their use 
of excipeints when unnecessary and only natural food-grade excipients. Table 2 below lists the excipients AOR chooses for its 
supplements, along with thier function of use.

The safety of excipients is of great interest to AOR, so we work to ensure that we follow the regulations behind each ingredient 
and review all available research for use of an excipient in a formulation to ensure safety of ingredient on its own and possible 
interactions with active ingredients. Where possible, AOR uses natural ingredients as excipients, some of which have also 
been studied for their medicinal benefits, including chlorophyll, citric acid, coconut oil, stevia and monk fruit, to name a few.

Excipient Function(s)

Chlorophyll • Colour additive

Citric acid
• Acidifying agent
• Antioxidant synergist
• Buffering agent

• Dispersing agent 
• Flavour enhancer
•  PH Adjuster

• Preservative antimicrobial
• Sequestering agent

Coconut oil
• Coating agent
• Diluent
•  Emulsifying agent

• Fragrance ingredient 
• Lubricant

• Oleaginous vehicle
•  Skin conditioning agent

Croscarmelose • Disintegrant

Dicalcium phosphate

• Abrasive
• Anticaking agent
• Binder
• Diluent

• Emulsifying agent 
• Filler
• Gelling agent

• Opacifying agent
• Oral care agent
• PH Adjuster

Gelatin
• Binder
• Coating agent
• Emulsifying agent

•  Encapsulating agent
•  Film former 
• Gelling agent

• Stabilizing gent
• Thickening agent
• Viscosity increasing agent

Glycerin

• Cryoprotectant
• Emollient
• Flavour enhancer
• Hair condiitioning agent

• Humectant
• Lubricant 
• Plasticizer
• Preservative antimicrobial

• Skin conditioning agent
• Sweetening agent
• Water-miscible agent
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Excipient Function(s)

Gum arabic
• Adhesive
• Binder
• Controlled release vehicle

• Delivery system
•  Emulsifying agent 
• Flavour enhancer

•  Fragrance ingredient
• Stabilizing agent
• Thickening agent

Hydroxypropylcellulose

• Binder
• Coating agent
• Disintegrant
• Emulsifying agent

• Film former
• Gelling agent 
• Lubricant
• Stabilizing agent

• Suspending agent
• Thickening agent
• Viscosity increasing agent

Hydroxypropylmethylcellulose

• Adhesive 
• Binder
• Coating agent
• Controlled release vehicle
• Diluent 
• Disintegrant

• Dispersing agent
• Dissolution enhancing agent
• Emulsion stabilizer 
• Emulsifying agent
• Encapsulating agent
• Film former

• Gelling agent
• Lubricant
• Stabilizing agent
• Thickening agent
• Viscosity increasing agent

Lecithin (sunflower)

• Antioxidant synergist
• Coating agent
• Filler
• Gelling agent

• Oleaginous vehicle
• Preservative antioxidant 
• Skin-conditioning agent
• Solubilizing agent

• Stabilizing agent
• Surfactant
• Thickening agent

Medium chain triglycerides
• Emulsifying agent
• Filler

• Fragrance ingredient 
• Lubricant

•  Oleaginous vehicle
• Skin conditioning agent

Microcrystalline cellulose

• Abrasive 
• Absorbent
• Anticaking agent
• Binder

• Bulking agent
• Diluent 
• Direct compression excipient
•  Disintegrant

• Emulsion stabilizer
• Filler
• Stabilizing agent
• Viscosity increasing agent

Monk fruit • Flavour enhancer • Skin conditioning agent 

Natural flavours • Flavour enhancer

Olive oil
• Fragrance ingredient
• Masking agent

• Oleaginous vehicle
• Skin conditioning agent

Rice syrup • Sweetening agent

Silicon dioxide

• Abrasive 
• Absorbent
•  Anticaking agent
•  Antifoaming agent
•  Bulking agent

• Clarifying agent
• Dessicant
• Disintegrant 
• Encapsulating agent
•  Flow enhancer

•  Glidant
•  Opacifying agent
• Suspending agent
•  Thickening agent
• Viscosity increasing agent

Sodium bicarbonate
• Abrasive 
• Alkalizing agent

• Buffering agent
• Effervescent agent

• PH Adjuster

Sodium Stearyl Fumarate • Flavour enhancer • Lubricant • PH Adjuster

Stevia • Flavour enhancer

Tapioca starch
• Binder
• Diluent

• Disintegrant 
• Glidant

• Viscosity increasing agent

Xanthan gum
• Binder
• Emulsifying agent

• Emulsion stabilizer
• Gelling agent

• Thickening agent
• Viscosity increasing agent

Xylitol
• Cryoprotectant
• Humectant

• Skin conditioning agent
• Sweetening agent
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AOR only uses excipients where their function remains unquestionably essential. We scrutinize excipients like all our 
ingredients for safety, effectiveness, and quality. We look for ingredients that are safe for people with allergies and acceptable 
for people who are vegetarian.

If a particular formulation requires an additive, we choose safe, natural, plant-based, food-grade and hypoallergenic additives 
and list the additive clearly on the label so consumers can make an informed purchasing decision.
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