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aturopathic doctors have a history of addressing what 
others ignore and of highlighting concerns often long 
before they are commonly accepted. The concern about 

excipients and fillers in natural health products, prescription 
medications and personal care products is no exception. The 
question is no longer whether or not there is a concern; it is more 
about how big of a concern is it. 

Excipients and fillers play an important role in the manufacturing 
of pharmaceuticals, natural health products and personal 
care products. But all excipients and fillers are not the same. 
Manufacturers can choose to make their decisions based on health 
or based on cost. Not that the two are always mutually exclusive, 
yet historically cost has too often been chosen at the expense 
of health. The good news is that many manufacturers are now 
choosing health.

Environmental Defence, Environmental Working Group and 
numerous other environmental activist groups are all stating the 
same thing – the chemicals in products are not necessarily inert. 
The issue surrounding these chemicals has even more significance 
as the public becomes more informed. This means that we, as 
naturopathic doctors, need to include excipients, fillers, chemicals 
and heavy metals in our assessment as contributing factors to a 
patient’s symptoms or conditions. 

The focus of government agencies such as Health Canada and 
the FDA is to regulate medicinal, and non-medicinal (including 
excipients and fillers) ingredients in products. The focus 
primarily has been on medicinal ingredients. There is growing 
concern that the regulations are too lax with respect to the non-

Excipients and fillers in natural health products 
and prescription medications have, to a large 
degree, been ignored or assumed inert for 
years. They, like many things, are starting to 
receive a lot of attention as specialized groups 
and government organizations are questioning 
whether the assumption of safety is true.

medicinal ingredients and that there is some concern about 
the contamination of medicinal ingredients with heavy metals, 
pesticides and chemicals. 

There are currently over 10,500 known chemicals that are used 
in natural health products, pharmaceuticals and personal care 
products. To-date less than 10% have been studied and even 
fewer have any regulation at all. The current focus is on a very 
few chemicals, such as magnesium stearate, silicon dioxide, talc, 
microcrystalline, titanium dioxide, glycerine, phthalates and 
parabens. I expect that the research in the next few years will start 
to address a much greater number of chemicals, and hence assist in 
clarifying which ones actually pose a health risk.

Unfortunately manufacturers that grow or source organic herbs or 
base ingredients are being lumped with those that simply do what 
is required to get products approved. There is also the concern of 
patients purchasing products from other countries and on-line that 
don’t have the same standards. Any practitioner who has been in 
practice for any length of time knows that there is a difference in 
product quality between manufacturers. They also have experienced 
patients reacting to products where the reaction can’t be explained 
by the action of the active ingredients. As people generally are 
becoming more sensitive, as environmental sensitivity syndrome is 
on the rise and the impact of EMF radiation and other intangible 
factors are increasing there is an overall increase in susceptibility to 
excipients, fillers and other toxins found in natural health products, 
pharmaceutical medications and personal care products. 

What we are currently left with is a lot of questions.
1. How do you ensure that the products you prescribe are free of 

harmful heavy metals and chemicals?
2. How do you assess the benefits versus risk of different 

excipients and fillers?
3. When is it best to choose capsules, tablets or liquid?
4. How is the stability and quality of different products ensured?
5. Where do you go to stay current on this topic?

We trust that the articles in the Vital Link will provide some light 
on the questions above. Our aim is to bring awareness to this topic 
and we would like to thank the many writers that have contributed 
to this edition. We welcome your comments and your feedback.

N
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Four Corners: Updates on the Profession

CAND  www.cand.ca

Naturopathic Medicine Week 2011 (May 9 – 15th) has just 
come to a close and by all accounts it was a great success. With 
the leadership of the NMW Committee and the support of the 
provincial associations, NDs across Canada engaged with the 
public on the benefits of naturopathic medicine and in seeing an 
ND. Participation in NMW continues to grow year over year with 
over 200 events taking place for 2011. Thanks to everyone involved 
for all their hard work and stay tuned for NMW 2012!

In April the CAND participated in meetings with the CNME, 
AANMC and the AANP’s Naturopathic Coordinating Council. 
These meetings provide an opportunity for the organizations 
to come together to update on work in progress, discuss issues 
of importance to the profession in North America. Details are 
outlined in the updates provided in the AANP report below.

Last year marked the launch of a revitalized Canadian Naturopathic 
Foundation (CNF). New by-laws were completed, a new logo 
was designed representing the road to health and a new website 
was created to educate the public – www.ExploreYourHealth.ca. 
Response to the site has been very positive from both the public 
and the profession. The CNF is your foundation with a focus on 
public education, research to support naturopathic medicine and 
bursaries for naturopathic students. Please take the time to take a 
look and more importantly link it to your website and help share 
the information with patients, colleagues, family and friends. 

With the election of a Conservative majority and the return of the 
same Ministers to health and finance we will be able to continue 
the government relations work we were engaged in before the 
election. The continuity of departmental and ministry staff will 
mean that we are not starting from scratch this time around. We 
will continue to focus on access to substances and the inclusion 
of NDs within the definition of “Practitioner” under proposed 
amendments to the Food and Drugs Act. While work at the federal 
level ground to a halt during the election campaign, the provincial 
associations continued their efforts to secure effective legislation/
regulation for the profession. The latest exciting news comes from 
PEI where the Health Minister recently announced they will be 
moving forward with umbrella legislation, specifically mentioning 
naturopathic doctors as one of the professions that will be included.

Here at the CAND we are busy gearing up for Health Fusion 
2011 – Environmental Medicine: From Microscopic 

Understanding to Macroscopic Application. It promises to be the 
most exciting Health Fusion yet with a public event – Dr. Rick 
Smith author of Slow Death by Rubber Duck and an outstanding 
line up of experts in the field, and of course amazing food as Ed 
Borsuk once again works his magic with the hotel chefs. Have you 
registered yet? Complete details can be found at www.cand.ca/
index.php?id=healthfusion. We look forward to seeing you there! 

AANP  www.naturopathic.org

AANP held its 8th Annual DC Federal Legislative Initiative, the 
yearly lobby day for NDs and students to travel to Washington, 
DC and meet their legislators on Capitol Hill. The event 
culminated with our annual reception attended by more than 
500 Congressional staff and Members of Congress. This year 
165 people sacrificed work, school and family to take the AANP 
message to the Hill. Implementation of the Patient Protection 
and Affordable Care Act (PPACA) remains a top priority for the 
AANP. Our specific “asks” of Congress include defining the term 
Integrative Health Care Practitioner, and inclusion in key loan, 
scholarship and primary care residency programs.

The health care reform law clearly identifies ‘complementary and 
alternative medicine’ and ‘integrative health care’ providers, but 
nowhere does it define the term integrative health care practitioner. 
Somewhere inside our Department of Health and Human Services, 
an office has been assigned to define the term in regulation. 
However, no one inside HHS responds to our queries, so we 
continue to ask Congress to advocate for our proposed definition. 
We believe all licensed health care practitioners, including NDs, 
can provide true health care services based on their defined scope of 
practice - not just the reimbursement schedules for Medicare and 
Medicaid.

NDs and students also lobbied for equity in education, seeking 
access to loans, scholarships and a new primary care residency 
program created in PPACA. Currently, the federal government 
funds all residency programs for MDs and DOs. This program is 
unique in that it is funded through the Public Health Service Act 
and is specifically designed to increase the number of primary care 
providers – not specialists. The law currently allows only MDs, 
DOs and PAs to access the program. 
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In other news, North Dakota has become the 16th state to license 
naturopathic doctors! Thanks to the tireless and collaborative
efforts of both alumni and students from several ND schools, this 
legislative change can be expected to create increased employment 
and practice opportunities for NDs, along with better care overall 
patient health.

CNME  www.cnme.org

The mission of the Council on Naturopathic Medical Education 
(CNME) is to promote high quality naturopathic medicine 
education in the U.S. and Canada through the accreditation of 
naturopathic doctoral (ND) programs. Graduation from a CNME-
accredited or pre-accredited ND program is a requirement for 
taking the NPLEX exam and becoming licensed or regulated as 
a practitioner. Currently, the CNME accredits two programs in 
Canada and four in the U.S., and also pre-accredits one program in 
the U.S. 

The Council is governed by a Board of Directors composed of 
from 9 to 12 members from Canada and the U.S., including 
3 representatives drawn from naturopathic colleges, 4 – 6 
naturopathic practitioners, and 2 – 3 public members. The Board 
meets twice a year in person to review ND programs, review and 
revise accreditation standards and policies, regulate naturopathic 
residency programs, and conduct other business. The day-to-day 
operations of the Council are managed by an executive director. 

The Council last met in April 2011 in Denver, Colorado. At that 
meeting, it reviewed three colleges that had recently been visited 
by a CNME evaluation team: Canadian College of Naturopathic 
Medicine, Southwest College of Naturopathic Medicine, and the 
University of Bridgeport College of Naturopathic Medicine. All 
three institutions demonstrated great progress in their ongoing 
development. The Council also addressed several other issues, 
including: reporting requirements, a policy to cover branch 
campuses, the possibility of developing a policy to allow for 
distance/online education, and second-degree naturopathic 
programs designed for people trained in other medical fields. 

AANMC  www.aanmc.org

At the April Board meeting of the AANMC, the Council of 
Chief Academic and Clinic Officers (CCACO) presented course 
level learning outcomes guidelines for five modalities: Botanical 
Medicine, Health Psychology, Homeopathy, Nutrition, and 
Physical Medicine. The guidelines are designed to ensure that 
course level training is in alignment with learning outcomes.  

These documents are intended to honor the uniqueness of 
each individual naturopathic program while at the same time 

standardizing the language for learning outcomes. The documents 
provide basic and embraceable guidelines that are accessible to all 
practitioners, versus specifying educational requirements of the 
schools. In addition, the CNME has requested defined learning 
outcomes as they relate to meeting the CNME standards. 

The CCACO process for developing and approving the draft 
documents was inclusive, and unanimous in its endorsement. 
Faculty members at each school were given an opportunity to 
respond to the draft documents, and their comments were reviewed 
one-by-one by CCACO at its February 2011 meeting. Careful 
consideration was given to each comment and appropriate changes 
were made accordingly. 
 
The Board approved the draft documents, requesting an annual 
update on the documents and expressing its gratitude to CCACO 
and Dr. Becky Clark for their work in this arena. CCACO now 
turns its attention to working with the Foundations Project on 
the development of similar learning outcomes guidelines for 
naturopathic philosophy. 
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any of these “other ingredients” are considered inert 
and are called excipients.  Excipients play a vital and 
also controversial role in the manufacturing of dietary 
supplements, pharmaceutical drugs and even certain 

food items.  They are defined as “components of a finished drug 
product other than the active ingredient” and they are added during 
formulation for specific purposes.  Excipients are classified by the 
function they perform, with the most common categories being: 
binders, fillers, flavors and sweeteners, coloring agents, and lubricants.1 
 “Other ingredients” do serve an important role in the 
manufacturing of supplements.  For example, binders keep our 
supplements (especially tablets) from crumbling and shedding.  
Microcrystalline cellulose and colloids (a substance characterized by 
evenly dispersed particles within another material) are commonly-
used binders that come from vegetarian sources and are considered 
fibers.  Fillers are excipients used to take up empty space in a capsule 
or tablet.  Some suppliers use non-food grade fillers such as talc, which 
can be easily substituted with food-grade filler such as cellulose, an 
insoluble plant fiber.  Although, talc is generally recognized as safe 
(GRAS) to use as an anti-caking agent in very small concentrations, 
some serious health concerns do exist.  These health concerns which 
can be as serious as cancer would only be a concern in individuals with 
long-term exposure to natural talc or regular vaginal application of talc 
powder.2

 Flavors are used when manufacturing liquids and chewables, 
especially for children and consist of sweeteners such as sorbitol, 
maltose, sucrose, lactose, glycerin or fructose.  Xylitol has grown in 
popularity as a flavoring agent for chewable and liquid supplements.  

Many of you may recall having looked at your 
favorite dietary supplement labels and noticing 
some unfamiliar “other ingredients”.  Confused 
and frustrated as to why these ingredients are in 
your supplements you may have questioned the 
quality and purity of the products.  You may have 
asked, “What are these ingredients and are they 
safe to add to health promoting products?” or, 
“Will the use of supplements containing these 
unfamiliar ingredients cause health problems in 
patients?”  

RESEARCH | Excipients in Dietary Supplements : The ‘Other Ingredients’
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An article published in Clinical Pediatrics gathered information on 
excipients in forty one chewable/liquid multivitamin and mineral 
preparations.  Sucrose was the most common sweetener, listed as an 
“other ingredient” in 63% of supplements analyzed.  Lactose, glycerin 
and sorbitol were also popular sweeteners found in the preparations.  
On average, two sweeteners were found in the preparations analyzed.   
Many sweeteners found in dietary supplements have dose dependent 
adverse effects and although the regulations require excipients to 
be labeled the dosage is not required and as such, some dietary 
supplement manufacturers choose not to disclose the dosage.  For 
patients with sensitivities  (may be immune mediated or the result of 
direct neurological or gastrointestinal toxicity) to sweeteners such as 
sugar alcohols it would be best to avoid sweetened supplements or to 
use capsules.4  
 Coloring is added to products primarily for appearances and 
identification. Many high quality suppliers will use carrots and beets as 
food grade coloring agents,1, 3, 4  but others use agents such as FD&C 
red # 33 (used primarily in cosmetic products), FD&C  yellow #6 
(most common dye), FD&C red #40, and FD&C blue #1.  FD&C 
red #33 appears to be relatively non-toxic when used externally, may 
produce leukocytosis when taken internally, but does not demonstrate 
mutagenic or carcinogenic properties. FD&C yellow # 6 is an azo 
dye and can cause anaphylactic reactions, angioedema and contact 
dermatitis.  It should also be used with caution in patients taking 
aspirin, acetaminophen, sodium benzoate and other azo dyes because 
of cross reactivity concerns.   FD&C red #40 has been shown to 
produce DNA damage in coloncytes of mice5 and may be linked to 
hyperactivity in children.6  FD&C blue # 1, a triphenylmethane dye 
has caused bronchoconstriction in asthmatic patients.7 
 Certain excipients are used to allow for better lubrication 
during processing of dietary supplements.  Popular lubricants are 
magnesium stearate, stearic acid and silicon dioxide.   The use 
of magnesium stearate in dietary supplement manufacturing is 
controversial.  Although magnesium stearate is a cost efficient method 
to lubricate during manufacturing and keep the supplements from 
clumping, many individuals are concerned about possible side effects 
and toxicities.  Magnesium stearate is commonly sourced from palm 
oil and cotton seed oil after it has been hydrogenated and these sources 
may contain high levels of hazardous pesticides.   Additional concerns 
with magnesium stearate include: overdose (companies using high 
amounts to speed up the manufacturing process), adverse effects on 
the immune response, and problems with absorption of nutrients.   
These concerns would require significantly higher levels of magnesium 
stearate than what is typically added to produce a dietary supplement.8, 2 
Another controversial excipient is titanium dioxide.  It is an inorganic 
white pigment that is used in supplements as a whitening agent.  

Excipients in Dietary Supplements: 
The ‘Other Ingredients’ 
Dr. Christine Toomasi, ND 
Dr. Lise Alschuler, ND, FABNO
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Titanium dioxide is a pro-oxidant that is also found in cosmetics, 
paints, paper, inks, fibers and food.   Some individuals believe liver 
toxicity can result by ingesting titanium dioxide.3 
 You may be wondering, why there is so much fuss about 
excipients?  Over the last decade many recalls and deaths have 
taken place because of excipient contamination and adulteration all 
around the world.  Quality standards are set by committees such 
as U.S. Pharmacopeia Convention Inc. and are regulated by Good 
Manufacturing Practices (GMP) and Good Distribution Practices 
(GDP) by country specific regulatory agencies.  Regional industry 
associations such as International Pharmaceutical Excipients Council 
(IPEC) promote voluntary guidance utilized by the industry.  Even 
with these regulations and resources, in 2006, 21 people died in 
Panama after taking a cough syrup formulated with diethylene 
glycol that was mislabeled as glycerine.  During 1990-1996, a total 
of 371 people died in Nigeria, India and Haiti because of glycerine 
contaminated with diethylene glycol.  Glycerine is a very common 
excipient used not only in drug manufacturing, but as a base for 
botanical syrups and non-alcohol tinctures (especially for children’s 
formulas).  These adulterations and contaminations are a result of poor 
GMP and GDP, and differences in excipient monograph specifications 
among the major pharmacopoeias (PhEur, JP and USP).1, 9, 10, 11

 Although it is very challenging to manufacture dietary 
supplements without the use of excipients, some companies have 
found ways to employ minimal amounts of natural non-toxic 
excipients. Some examples of natural excipients included natural 
polysaccharides. Monosaccharide polymers are inexpensive, highly 
stable, safe, non-toxic, and hydrophilic and gel forming in nature. 
These monosaccharide excipients include pectin alginates, starch, 
gums, and volatile oils.12  The salt form of alginates, sourced from 
sea weed, can be used in liposomal delivery systems. Starch acetate 
can be used to create slow release capsules. Gums, such as guar gum, 
facilitate controlled drug delivery by releasing the active components 
in the colon. Gums can also be used to protect active constituents 
in compaction or compression processes (tablets). Volatile oils can 
increase the bioavailability of poorly water-soluble actives.  
 Reputable companies are careful to use only the smallest 
amounts of the least toxic excipients needed to manufacture dietary 
supplements.   For patients who are hypersensitive it would be advised 
to consider using vegetable encapsulated supplements, as tablets must 
be manufactured with excipients.  It is hard to find a manufacturer 
who does not use excipients, however if you keep a close eye on these 
ingredients you will be able to find companies using food-grade non-
toxic excipients (such as:  cellulose, beets, carrots or hypo-allergenic 
plant fibers) that may be more appropriate for your sensitive patients.   
Lastly, make sure the manufacturer is trustworthy and has an excipient 
quality control process in place, ask for the results of any audits; this 
will help you determine whether the supplier is trustworthy. While 
suppliers are unlikely to share the specific findings from third party 
certification audits, they will share results from both third party and 
governmental audits and you can find those on line as well. If you are 
particularly concerned about the quality of the excipients, you inquire 
about third party cGMP certification of the suppliers of the excipients. 
Additionally, you can ask the supplier for the certificate of analysis on 
their most recent receipt of a particular excipient. This will attest to 
nature of their quality monitoring of the excipients that they are using 
in their products.  
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What’s in a capsule?

Gelatin capsule

Gelatin capsule 
(used in some pharmaceuticals)

VegiCap 
(Capsule Connection® and Capsugel®)

NPcaps 
(Capsugel®)

Caplet 
also referred to as Gelcap

Softgel

Note: All empty capsules should be tested free of heavy metals, microbiological 
organisms, loss on drying, viscosity, parabens, ethylenes. The consumer should make 
sure that the manufacturer has done the due diligence and has confirmed that they are 
using paraben-free gelatin capsules.

Ingredients: pharmaceutical 
grade gelatin (86%) (extracted 
from animal skin and bone 
collagen), water (14%)

Ingredients: pharmaceutical 
grade gelatin (usually over 85%, 
extracted from animal skin and 
bone collagen), water (approx. 
13%), methylparaben (0.6%), 
propylparaben (0.1%), sodium 
lauryl sulphate (0.1%), coloring 
(optional) 

Ingredients: 
hydroxypropylmethylcellulose, 
also known as hypromellose 
(derived from vegetable 
cellulose) (92%), water (8%), 
glycerin (optional), coloring 
(optional)

Ingredients: pullulan (water-
soluble polysaccharide of 
vegetable origin) (92%), water 
(8%), glycerin (optional), 
coloring (optional)

Ingredients: tablet covered with 
a layer of gelatin

Ingredients: gelatin (animal 
derived or vegetable origin), 
plasticizers, water, coloring 
(optional)

Natural Health Products Information 
Resources

Canada
Health Canada Natural Health Product Regulations
www.hc-sc.gc.ca/dhp-mps/prodnatur/about-apropos/index-eng.php 

United States
Food and Drug Administration’s Overview of Dietary Supplements
www.fda.gov/Food/DietarySupplements/ConsumerInformation/
ucm110417.htm

Clinician Considerations for Assessing Dietary Supplement Quality 
(Natural Medicine Journal) and Supplier Certification Questionnaire 
Compliance Guide
http://www.naturalmedicinejournal.com/article_content.asp?edition=1&
section=4&article=107
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ecognition of the need to regulate excipients and include 
them in product labeling have increased in parallel. 
In 1995, the International Pharmaceutical Excipients 
Council defined excipients as “Substances, other than 

the active drug substance or finished dosage form, which have 
been appropriately evaluated for safety and are included in a 
drug delivery system to either aid the processing of the drug 
delivery system during its manufacture, protect, support, enhance 
stability, bioavailability, or patient acceptability, assist in product 
identification, or enhance any other attributes of the overall safety 
and effectiveness of the drug delivery system during storage or 
use”.1
 The history of modern pharmaceuticals is rife with 
examples of excipients that proved toxic. In 1937, Massengill 
marketed a sulfanilamide elixir in which the less-expensive 
diethylene glycol replaced the usual propylene glycol and glycerin. 
Tragically, more than 100 people died from acute renal failure 
brought on by the diethylene glycol. In recent years, this tragedy 
repeated itself across South Africa, Bangladesh, Nigeria, Haiti, 
Panama, and Nigeria when diethylene glycol once again appeared 
in acetaminophen, cough syrup, and teething powder products.2 
In early 1984, a recently introduced injectable vitamin E product 
(E-ferol) was associated with severe illness and fatalities in low-
birth-weight infants, many of whom exhibited thrombocytopenia, 
renal dysfunction, hepatomegaly, cholestasis,and ascites. E-ferol 
was withdrawn from the market after being linked to 38 deaths and 
43 cases of severe illness. The symptoms have been attributed to the 
use of polysorbates as preservatives.2 After decades-long inclusion in 
vaccines and numerous vaccine-safety debates, the mercury-

Medications, whether available over the 
counter or by prescription, nearly always 
include ingredients beyond those labeled as 
“active” ingredients. The manufacturing process 
necessitates the addition of one or more other 
ingredients, termed excipients. Although once 
considered largely inert, there is increasing 
awareness about excipients’ significant 
contributions to the safety, tolerability, and 
biological activity of pharmaceutical agents.
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derived preservative thimerosal is gradually being phased out.2 An 
equally important, if very different issue arose with an extended 
release formulation of oxycodone, OxyContin. After crushing, 
this product could be smoked or injected, resulting in very rapid 
absorption of the full dose of oxycodone. This in turn posed 
significant overdose risk with the potential for fatality.3

 These historical examples help illustrate the role of 
excipients in medicinal products. Despite its nephrotoxicity, 
diethylene glycol was added to these products because of its solvent 
properties, while polysorbates and thimerosal are both used as 
preservatives. In general, excipients receive less regulatory scrutiny 
than active pharmaceutical ingredients and often excipients have 
prior approval for use in foods. Continued use of others may be 
allowed based on decades of use; in the US, they might qualify 
as “generally recognized as safe” (GRAS). As the 21st Century 
dawned, the International Pharmaceutical Excipients Council’s 
Safety Committee outlined and introduced new guidelines 
detailing toxicologic testing of new excipients.1,2,4

 Interestingly, not all excipients are deliberately added to the 
final product. Some are impurities left behind by the extraction, 
synthesis, or purification processes used to produce the active 
ingredient and others may be added for a wide range of reasons. 
Excipient selection allows for slow-, timed-, and controlled-release 
formulations, while enteric coatings protect acid sensitive active 
ingredients from the low pH gastric environment. Excipients may 
also allow for longer product shelf-life. For very potent agents, 
diluents or fillers improve dosing. While colours are often added 
for appearance, they are also important contributors to product 
identification. By increasing palatability, sweetening and flavouring 
agents allow chewable, sublingual, and oral liquid formulations 
and ease pediatric dosing. In summary, excipients significantly 
alter bioavailability, pharmacokinetics, stability, appearance, and 
palatability.4
 There is, however, a downside to all these additives. A 
controlled-release formulation of oxycodone, OxyContin, proved 
readily abusable when snorted or injected – it was easily crushed 
and dissolved. Recognition of this high abuse potential led to 
a (US) 2010 reformulation specifically to reduce abuse. The 
reformulated product is more difficult to cut, chew, break, or 
crush. The excipient polyethylene oxide forms a viscous gel upon 
contact with water, so it cannot easily be injected or snorted.5,6 At 
present, the Canadian formulation of OxyContin does not contain 
polyethylene oxide.7 
 Comprehensively detailing the allowable excipients and 
their functions in this space is impractical. Table 1 summarizes 
common excipients and their uses in pharmaceutical products. 

Pharmaceutical excipients as 
possible adverse reaction triggers
Dr. Petra Eichelsdoerfer, ND, CN, RPh 
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 Pharmaceutical products are required to include 
information on “other ingredients” in the product monograph 
(also called the package insert). These monographs are provided 
to pharmacies with every bottle of the product. Many can also be 
found through online searches of the company websites or by using 
Health Canada’s Drug Product Database. The Canada Vigilance 
Adverse Reaction Online Database provides information about 
reported adverse drug reactions, and adverse reactions may be 
reported directly to Health Canada online. The links for all three 
websites are included below. Unfortunately, Health Canada’s Drug 
Product Database allows only searches using brand name or active 
ingredient, posing a challenge to anyone hoping to assemble a list 
of products that contain or are free of any particular excipient. 
Table 2 lists examples of pharmaceutical products and a short 
sampling of the excipients they contain.

 

 Excipients can interact with the pharmaceuticals that they 
come into contact with. For example, esters may form between 
cetirizine and polyols (e.g., sorbitol, glycerol) present in liquid 
formulations.8 While only a tiny percentage of the cetirizine 
forms esters, this illustrates how excipients may contribute to, or 
detract from, stability. Presence or absence of certain excipients 
may also contribute to abuse potential and others may trigger drug 
interactions by altering metabolic pathway function. A team of 
Chinese and Canadian researchers tested 22 common excipients, 
demonstrating varying degrees of cytochrome P450 3A4 inhibition 
in both in vitro and in vivo animal models.9 
 Including an excipient that enhances bioavailability 
through inhibition of metabolic pathways may inadvertently 
increase toxicity of that or another agent.9 This practice is not 
limited to pharmaceutical agents. In the U.S., a number of dietary 
supplements contain grapefruit (e.g., naringin) and/or black pepper 
(e.g., piperine) extracts, for the purpose of increasing bioavailability 
(as stated on the label). Among other mechanisms, these 
constituents increase drug bioavailability partly through inhibiting 
CYP 3A4 and p-glycoprotein.10-14 Grapefruit and black pepper are 
widely accepted foods and generally considered healthy additions 
to the diet. Naringin and piperine are both allowable food and 
natural health product ingredients in Canada.15 However, as with 
any food, avoiding these foods or food extracts may be advisable 
for some people. Avoidance is easy enough if labeling is clear and 
people are aware of the need to do so. 
 Beyond potential for interactions or abuse, there are other 
reasons for concern about excipients. The potential for patient 
sensitivity or allergy is well worth considering. For example, 
E-Ferol’s toxicity has been ascribed to low birth weight infants’ 
inability to adequately metabolize the polysorbates it contained.2, 9 
Starches and oils from corn, soy, or nuts are common. Logically, 
these are as equally likely to provoke allergic reactions (e.g., rashes, 
asthma, anaphylaxis) as the foods they are derived from. Although 
not always the case, (non-anaphylactoid) symptoms may be related 
to the site of exposure. Thus, oral products may provoke more 
gastrointestinal symptoms, where inhaled products may lead to 
respiratory symptoms. 
 Lactose and polyols (e.g., sorbitol, mannitol) are also 
very common excipients. For these excipients, tolerance is often 
dose-dependent. In other words, while the amount in a single 
product/dose may be tolerable, this changes if the individual takes 
multiple products that (each) contain a small amount of the same 
excipient (e.g., lactose). The unintended additive effect may be 
significant gastrointestinal distress.16 High intensity sweeteners 
such as aspartame and saccharin are also relatively common and 
may trigger sensitivity reactions, just as they would if consumed 
in foods.16 Most allowable colouring agents in Canada are also 
approved for use in foods. Most are also widely used in the U.S. 
One example is the coal-tar derivative tartrazine, or FD & C 
yellow #5. Considered among the more sensitizing of the azo dyes, 
tartrazine has been heavily studied since the 1970s, yet much
remains unclear about tartrazine sensitivity. A 2009 Cochrane
review found no clear evidence that eliminating tartrazine had 
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  Table 2 - Excipient examples from Canadian brand-name  
   pharmaceuticals.20-26 Excipient origin stated where listed in the product monograph.

 Brand Name (generic)

Clavulin 
(amoxicillin/clavulanic acid)

Depo-Testosterone 
(testosterone cypionate injection USP)

Fosavance 
(alendronate sodium/cholecalciferol)

PMS Testosterone 
(testosterone undecanoate capsules)

Prometrium 
(progesterone capsules)

Singulair 
(montelukast)

Synthroid 
(levothyroxine sodium USP)

Selected Excipients and other Ingredient Notes

Aspartame; Dry flavours (golden syrup; orange 1; orange 2; 
raspberry)20

Testosterone synthesized from soy21

Gelatin; modified corn starch; lactose anhydrous. Gluten-free22

Outer capsule contains pork gelatin23

Peanut oil24

- 10 mg tablets: Lactose monohydrate; Coating contains car-
nauba wax, ferric oxide, titanium dioxide, yellow ferric oxide25

- 4 mg and 5 mg chewable tablets: Aspartame; mannitol; red 
ferric oxide, cherry flavour25

- 4 mg oral granules (comprehensive excipient list): 
- Hydroxypropyl cellulose; magnesium stearate; mannitol25

All strengths contain acacia, confectioner’s sugar, lactose, 
magnesium stearate, povidone, and talc. Colour-coding used to 
differentiate potency. 50 mcg is the only strength that contains 
NO colour additives.26

  Table 1 - Properties of Common Excipients19 
Function
Coloring agents

Coating agents

 Tablet-coating agents

 Coating color agents 

 Coating agents 

 Enteric coating agents

Diluents/fillers/vehicles

Disintegrants

Emulsion vehicles

Flavouring agents

Granulating agents

Lubricants

Preservative

Surfactants

Suspending agents

Thixotropic suspending agent

Solubilizing agent

Sweeteners

Excipient examples
Food dyes, including tartrazine (FD & C yellow 5)

Fibers (e.g., hydroxypropylmethylcellulose); Waxes

Food dyes; Titanium dioxide (usually combined with dye)

Fibers (e.g., methylcellulose)

Cellulose; Acetate phthalate

Starches; Lactose; Fibers; Vegetable oils

Starches; Fibers (e.g., microcrystalline cellulose)

Vegetable and nut oils (e.g., sesame oil, corn oil)

Food flavouring agents

Sucrose; Fibers (e.g., methylcellulose)

Talc, Stearates (e.g., magnesium stearate, stearic 
acid); Hydrogenated vegetable oils

Alcohol, Parabens (methyl, propyl)

Polysorbates

Gums (e.g., tragacanth, sodium alginate); Fibers (e.g., 
sodium carboxymethylcellulose)

Gums (e.g., xanthum gum)

Alcohol, Propylene glycol

Sugars (e.g., sucrose); Polyols (e.g., mannitol, 
sorbitol); High-intensity sweeteners (e.g., aspartame)



Helpful links:

Health Canada’s home webpage: 

www.hc-sc.gc.ca

Canada Department of Justice link to Food and Drug Regulation (C.R.C., c. 870):

http://lois.justice.gc.ca/eng/regulations/C.R.C.,_c._870/page-292.html#h-160

Health Canada’s Drug Product Database Online Query (English): 

http://webprod.hc-sc.gc.ca/dpd-bdpp/index-eng.jsp 

Health Canada Natural Products Ingredients Database. Available online: 

http://webprod.hc-sc.gc.ca/nhpid-bdipsn/search-rechercheReq.do?lang=eng. 

Canada Vigilance Adverse Reaction Online Database (English): 

http://www.hc-sc.gc.ca/dhp-mps/medeff/databasdon/index-eng.php 

Report an adverse event online to Health Canada 

http://www.hc-sc.gc.ca/dhp-mps/medeff/report-declaration/index-eng.php 

US Food and Drug Administration’s Inactive Ingredients database: 

http://www.fda.gov/drugs/informationondrugs/ucm113978 

significant effects on asthma control, unless an individual had 
proven sensitivity to it.17 While few countries have evaluated the 
prevalence of tartrazine sensitivity, it is estimated to be 0.12% in 
France.18

 Excipients are far from inert. When evaluating a possible 
adverse drug reaction, first determine whether the reaction is due 
to the active ingredient, or possibly an excipient. For example, if 
the patient has a known corn allergy, and the product in question 
contains corn starch, s/he could easily be reacting to the starch. 
Start by asking the patient for more information about their 
symptoms. Symptoms that resemble a previous reaction the patient 
recognizes (for example, “I feel like I do when I eat corn”), strongly 
suggests a possible excipient reaction. Identifying an alternative 
medication that does not contain the offending excipient may solve 
the problem. If there are no commercially available alternatives, 
and the medication is clearly indicated, it may be custom 
formulated by a compounding pharmacy. 
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r. David A. Tallman, DC, ND notes in his October 4, 
2010 Natural Products Insider article, “Naturopathic 
physicians …. are arguably the most highly trained 
physicians with regard to the use of natural products.”1  

As naturopathic medicine becomes increasingly more integrated 
into society’s medical system and our practitioners move more 
frequently into the media spotlight, we need to have this topic 
down to a science, not an opinion. 

The purpose of this article is to lay out the facts on the subject. 
From there, as I tell my patients, you can decide what to do with 
the information.

First, just as there is no one treatment best for all patients, there is 
no one supplement delivery system that is best for all situations. 
In fact, tablets, capsules, liquids, powders, gels, sprays and topicals 
all represent effective delivery methods for the supplements 
you prescribe to your patients. The goal is to prescribe the 
delivery system which offers the greatest stability, bioavailability, 
convenience, tolerance and efficacy for the patient for that 
particular ingredient or combination of ingredients.

Liquids
Liquid delivery systems have a long history of use in medicine 
and are made using various methods including extraction of key 
constituents through the use of alcohol, water, honey, glycerin, 
vinegar or oils. The benefits of a liquid delivery system are 
multi-dimensional and may depend on the menstruum used for 
extraction. Liquids are easy to swallow making them particularly 
useful for the pediatric and geriatric populations as well as for 
dosing supplements via feeding tubes or supplementing a liquid 
diet. 

It’s a common conversation with seemingly 
many variables and much emotion involved; 
which supplement delivery system is superior? 
Capsules, tablets or liquids? Some will argue 
for the efficacy of liquids, others for the patient 
compliance of capsules and still others for the 
dissolution control of tablet formulations. But 
is this simply assumption or truth? Hearsay or 
fact? 
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Liquid formulations also have the benefit of bringing patients 
“closer” to their medicine and in certain cases, such as with 
bitters, will actually start their therapeutic actions as soon as the 
formulation hits the taste buds. Shelf life is another factor often 
favoring liquid delivery systems. The shelf life of alcohol tinctures 
in particular far exceeds the shelf life of other delivery systems 
making them valuable options for stocking a pharmacy with a slow 
rate of turnover or for medicines which are dosed only occasionally 
rather than on a routine basis.  

On the other hand, tinctures are often stored in glass bottles which 
can easily break or leak. More frequent dosing often becomes 
challenging and if the taste is unpalatable may lead to decreased 
compliance. Tinctures, however, often come with a higher price tag 
and are not always financially viable for all patient populations. 
 
Capsules
Capsules are another commonly prescribed supplement delivery 
system with their own set of pros and cons. For some patients, 
capsules have the advantage of being easier to swallow than tablets 
due to their smooth texture as well as being an effective system to 
conceal offensive odors and tastes. This is also the delivery system 
of choice for preserving the integrity of sensitive molecules such 
as CoQ10 and for delivering oil and fat-soluble nutrients to your 
patients in a convenient, usable form. 

Hard shelled capsules are dependent on a patient’s internal 
gastrointestinal environment and thus are restricted to a tight pH 
range which may differ from patient to patient. Soft gels do not 
have this constraint. (More discussion on disintegration standards 
and testing below.)

Moisture is the enemy of both capsules and tablets, while heat can 
easily lead to melting and sticking together of capsules resulting 
in damaged product and consequently reduced compliance. 
Instructing patients on storage instructions is necessary to ensure 
predictable, effective results, particularly when it comes to 
temperature related storage directions for capsules. 

Tablets
Tablets offer manufacturers the ability to include higher quantities 
of material per tablet which lowers the number of “pills” required 
for a certain dose. Since the same quantity of ingredients can be 
incorporated into a lesser number of tablets than capsules, patients 
can take fewer tablets for their required dosage as well as pay less.  
Both characteristics increase compliance of tablet delivery systems 
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leading to improved effectiveness of your recommendations. 
This brings up the highly debated and commonly held belief 
that tablets are often too highly compressed thus inhibiting 
disintegration of the tablet. If you are recommending supplements 
from a reputable supplement company you need not be concerned 
about this. Virtually all reputable supplement companies which 
NDs do business with are GMP (Good Manufacturing Practices) 
compliant and will have standard USP designated procedures in 
place to test each batch of tablets for proper disintegration times; 
some will even test each batch multiple times throughout the 
manufacturing process. 

USP guidelines state that disintegration of tablets in an aqueous 
solution should be complete within a certain number of minutes 
depending on the type of tablet (sublingual, enteric coated etc.) 
As long as the company you are working with is GMP certified 
the disintegration time of tablets is a non-issue; the tablets you are 
buying will break down at the proper place and at the proper time. 
Finally, tablets can be notched allowing the patient to divide their 
tablets into smaller sizes for ease of swallowing or for changing 
dosage without buying a new size. 

On the downside, tablets, unlike capsules, cannot hide undesirable 
odors or tastes potentially lowering patient compliance and can 
be more difficult to swallow for some. Tablets are susceptible to 
moisture and need to be stored in a cool, dry place.

Disintegration Testing
The United States Pharmacopeia (USP) outlines the disintegration 
testing process that companies must follow in order to be GMP 
compliant. Disintegration is defined by USP as “that state in which 
any residue of the unit, except fragments of insoluble coating or capsule 
shell, remaining on the screen of the test apparatus or adhering to the 
lower surface of the disk, if used, is a soft mass having no palpably firm 
core” 2

Table 1 – USP Disintegration Method and Immersion Media Information

The table above summarizes the USP disintegration testing 
process.3 The procedure requires water to be used as the testing 
solution for disintegration of tablets and soft gel capsules while 
hard shelled capsules and extended release delivery systems must 
use an acetate buffer or gastrointestinal simulated environment 
for testing. This confirms the need for hard shelled capsules 
to be used cautiously in patients with suspected or confirmed 
hypochlorhydria, whereas the status of gastrointestinal pH does 
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not necessarily affect the disintegration of other delivery forms. As 
noted previously, if a company is GMP certified, they will use USP 
standard testing and their tablets and capsules will disintegrate as 
necessary for reproducible, effective results in your patients. 

Excipients within Capsules and Tablets
Supplement excipients are added to formulations for various 
reasons such cellulose, a non-reactive plant fiber, to hold a tablet 
together and regulate the rate at which the tablet disintegrates 
in the stomach. Hypermellose (HPMC) from cellulose is also an 
ingredient in vegetarian capsules. Still other ingredients are used 
to protect fat-soluble ingredients from oxidation or to protect 
active ingredients during storage; for example silicon dioxide is 
used to absorb moisture and also doubles as a “space filler” in some 
capsules. 

The majority of pharmaceutical and dietary supplements today 
contain minute traces of stearates. Stearates, the most common 
of which is magnesium stearate, are used to ensure that finished 
products are of uniform size, weight, texture, and shape. These 
agents are necessary to ensure reproducible and reliable results dose 
after dose in both capsules and tablets. 

Magnesium stearate is widely used for pill manufacturing both in 
the pharmaceutical and nutraceutical worlds, and consequently 
is one of the most studied excipients used today with a long and 
recorded safety track record. Magnesium stearate, the salt of stearic 
acid, has been granted GRAS (generally recognized as safe) status 
whereas other less frequently used excipients may not have a similar 
safety track record.

Concerns over whether excipients such as magnesium stearate 
inhibit the body’s ability to absorb the nutrients are grossly 
misunderstood. Stearic acid is one of the most common long-chain 
fatty acids found in a large number of animal and vegetable fats 
including olives, beef, and chocolate (see Table 2) and is extremely 
well-absorbed. In fact, the absorption of stearic acid is comparable 
to palmitic acid and oleic acid (the major constituent of olive oil).4 

Table 2 – Stearic Acid Content of Common Foods5

To help put it into proper perspective, a high quality tablet 
may contain 20 mg of stearic acid which means that a daily 
recommendation of six (6) tablets would contain approximately 
120 mg of stearic acid. In comparison, mean stearic acid intake 
from food sources is 5.7 g per day (5700 mg or 2.3% of calories) 
for women and 8.2 g per day (8200 mg or 2.8% of calories) for 
men, 20 years of age and older, based on data from the National 
Health and Nutrition Examination Survey (NHANES), 2001-2002.6 
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The average patient will receive far more stearic acid from their 
diet than from their supplements. And, unlike other long chain 
saturated fatty acids (lauric, myristic, and palmitic acids) stearic 
acid has not been shown to raise both total and LDL cholesterol 
levels.7,8,9

In Summary 
There are several key takeaways from this article:

Be sure to do business with reputable companies who are cGMP 
compliant (via third party inspection and certification) and using 
USP standards where applicable. Recall that GMPs are guidelines 
that outline the aspects of production and testing that can impact 
the quality of the products you are recommending. 

Ensure the company you are working with has efficacy and safety 
data for the supplements and protocols they are recommending. 
When considering which supplement delivery systems to prescribe 
consider stability, bioavailability, convenience, tolerance and 
efficacy.

A company that has a “one size fits all” philosophy in regards to 
ingredient delivery system may not be giving your patients the best 
delivery form for each of the different formulations.

In conclusion, do your homework, work with reputable companies 
and treat your supplement delivery systems like you do your 
patients - individually.
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his increasing consumer demand for botanical extracts has 
had many impacts; primarily on the development of new 
extraction process technologies, but also on the creation 
of new standardized extracts.

Botanical medicines contain many different bioactive compounds 
(also known as marker compounds), which can vary significantly 
in products of different manufacturers. The reason for this is 
mainly because the manufacturing processes used by the different 
companies can extract varying levels of specific compounds, partly 
by molecular weight and hydrophilic or –phobic nature of the 
compounds, and partly due to the differences in raw materials. 
To overcome this, the industry has focused on “standardizing” 
ingredients based upon a specific marker compound. However 
herbs have numerous active compounds, some of which may not 
even have been identified.

The production of botanical extracts involves six major processes; 
cultivation, identification, extraction, drying, formulation and 
testing.

Cultivation
The majority of botanical medicines are harvested from their 
natural habitat (known as ‘wildcrafting’), which has led to 
environmental consequences such as over harvesting leading 
to species endangerment and loss of genetic diversity.1,2 Over 
harvesting is not limited to a specific region of the world and 
has been seen in the U.S. in the case of American ginseng and 
yew trees (Taxus species) including Pacific yew native to the 
U.S. and Chinese yew which are used to product the anti-cancer 
drug, Taxol. Some botanical species sought for their medicinal 
properties, such as hoodias, ginseng, and goldenseals, are listed by 

The botanical medicine market is experiencing 
continued growth due to an increased consumer 
interest in personal health and wellness. In 
an aging population more and more people 
are looking to preventative and alternative 
measures to positively influence their health. 
The Food and Agriculture Organization (FAO) of 
the United Nations estimates that over 50,000 
plant species may have medicinal uses.1 

the Convention on International Trade in Endangered Species 
of Wild Fauna and Flora as endangered species due to over 
harvesting.3 C. wightii, (locally know as guggul), is commonly 
found in Northern India but may grow in regions from Northern 
Africa to Central Asia. The oleo-gum of C. wightii has historical 
use in obesity and lipid metabolism disorders and is harvested by 
tapping the branches by incision. Due to the slow-growing nature 
of C. wightii, poor germination rate and excessive tapping for its 
gum resin, however, the plant has been listed in the data deficient 
category of the International Union for Conservation of Nature’s 
(IUCN) ‘Red List’ of Threatened SpeciesTM.4 The IUCN Red List 
evaluates conservation status of plants and animals using a scientific 
approach to determine risk of extinction and is recognized by both 
the World Health Organization and various governmental and 
non-governmental agencies worldwide. Harvesting of species listed 
on the Red List must be conducted in accordance with national 
and/or regional legislation.

With a recent rise in consumer environmental awareness, some 
manufacturers are turning to organic cultivation and offer “organic 
certified” botanical extracts. At present, however, there are very 
few certified organic extracts available to consumers. In order to be 
certified organic, a manufacturer must produce a finished product 
which is grown organically and is manufactured using water or 
certified organic grain alcohols as solvents. Some challenges in 
producing organic certified botanical extracts include avoiding 
synthetic chemical inputs such as pesticides, solvents used in 
extraction and preservatives, use of farmlands free from chemicals 
for three or more years and maintaining physical separation of 
organic products from non-certified products, which ultimately 
leads to increased manufacturing costs.  

Identification
Good agricultural practices and good collection practices should be 
followed to ensure that correct species of botanicals are collected.5 
At minimum a visual inspection should be performed to prevent 
cross-contamination by unwanted plants and/or plant parts as well 
as evaluation for appearance, damage, size, and other organoleptic 
qualities. Some regulatory agencies (e.g., Health Canada), require 
botanical extracts to be identified using physical and chemical 
identification tests including macroscopic or microscopic 
techniques, DNA fingerprinting (genetic profiling) and spectral 
fingerprinting (chemical profiling) via Ultra Violet (UV), Infrared 
(IR), Mass Spectroscopy (MS) or chromatographic methods, such 
as High Performance Liquid Chromatography (HPLC), Thin Layer 
Chromatography (TLC) or Gas Chromatography (GC) to prevent 
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misidentification of the herb.6 Misidentification, leading to use of 
incorrect plant parts or substitution of different species can lead to 
serious health consequences. This is the case for the Chinese herbal 
preparations of Aristolochia fanghi and Podophyllum emodi where 
misidentification of plant constituents in therapeutic products have 
been linked to sequelae as serious as nephropathy and urothelial 
carcinoma.7,8,9 Once the plant/plant part has been identified and 
sorted, processing techniques such as extraction, standardization 
and drying may commence. 

Extraction and Standardization
Botanical extracts are prepared in various forms including, but 
not limited to, essential oils, fluid extracts, solid extracts, native 
extracts, tinctures, and spray-dried extracts. Extraction from plant 
or plant materials (i.e., roots, stems, leaves) may be achieved 
through processes such as percolation or maceration.10 Percolation 
involves reducing plant material to suitable size, mixing with 
solvent and transferring to a percolator. The mixture is allowed 
to percolate slowly and become concentrated. In the case of 
maceration, plant material is reduced to suitable size and solvent 
added. With frequent agitation, the soluble matter is dissolved and 
filtered prior to concentration. These processes may involve the use 
of relatively benign solvents such as water, ethanol and methanol or 
volatile organic chemicals such as benzene, chloroform or acetone. 
Note: some solvents such as chloroform and benzene are not 
allowed for use in some countries. The solvent is then evaporated 
or removed and the resulting extract may be standardized to meet 
final specifications for the ingredient. Standardization refers to 
adjusting the content of a characterized bioactive constituent by 
increasing the active compound, decreasing unwanted constituents 
or both. Contrary to popular belief, however, standardization 
does not necessarily mean a stronger product; the author has 
had tested through HPLC analysis at third party accredited 
laboratories, 8:1 extracts of lemon balm and 10:1 bugleweed have 
significantly lower rosmarinic acid, lithospermic acid than using 
unprocessed dry lemon balm or bugleweed directly from the 
garden. Standardization may be achieved in various ways, such as, 
mixing raw material lots, varying extraction conditions, varying 
extraction ratio of plant material to solvent or normalizing by 
varying the quantities of excipients among others.10 Additionally, 
some botanical extracts may be fortified (or ‘spiked’) with another 
marker or ingredient and are not standardized products. A fortified 
product will normally be labelled in an unambiguous manner such as 
‘rose hips with added vitamin C’.6

In order to improve physical characteristics of the botanical extract, 
diluents (a filler or thinner such as water or microcrystalline 
cellulose), and in some cases, anti-microbial agents or preservatives, 
may be added. Natural health products (NHPs) containing extracts 
often present an extract ratio on the label (e.g., 4:1, 1:20). The ratio 
does not indicate the amount of the particular herb, but rather the 
ratio used in preparing the extract. In the case of tinctures, this 
ratio indicates the solute to solvent ratio, whereas in the case of 
spray dried extracts, the ratio is indicates the amount of inputted 
plant material to output. For example, a label stating “Licorice root 

extract (4:1), 20mg” indicates that 20mg of the extract is present in 
the finished product, but was prepared from 80mg of licorice root. 
Thus when assessing the safety and efficacy of the ingredient and 
potential contraindications, NDs should consider the product as 
having 80mg of licorice, in this case, or whichever plant compound 
is listed on the label.

Drying
Powdered botanical extracts used in natural products are almost 
always spray dried. Spray drying produces free flowing powders. 
The main reason for spray drying is to create a powdered extract 
that can be encapsulated. Without spray drying, botanical 
extracts would remain as a liquid in the form of a tincture or fluid 
extract. Spray drying usually involves five steps: concentration, 
atomization, droplet-air contact, droplet drying and separation. 
The botanical extract is usually concentrated prior to introducing 
in the spray dryer. The second stage, atomization, creates prime 
conditions to evaporate a product to desired characteristics. The 
atomized liquid is then brought into contact with the drying 
medium, most commonly hot air and allowed to continue until 
the desired moisture content is obtained at which time the particles 
are separated from the air. Particles may be separated utilizing 
specific properties of the compound of interest such as filtration or 
electrostatic precipitation.11,12,13,14

Formulation of the Finished Product
The finished NHP may be a single botanical extract or a 
combination of botanical extracts or other natural ingredients. In 
most cases, ingredients are blended together and either tabletted or 
encapsulated. Encapsulation involves filling the ingredients into a 
capsule shell. Non-medicinal agents may be added for a variety of 
purposes including lubrication, binding, coating and diluting.  

Product Specifications and Analysis
Products may be tested at the ingredient stage, finished product 
stage or both by the manufacturer of the ingredient and/or finished 
product or by third party contract laboratories. Testing can be 
done in-house and does not always involve a third party. Most 
of the manufacturers of finished products provide their own test 
results to Health Canada in product applications. 

Testing requirements depend on the type or nature of the 
ingredient or finished product and regulatory mandates. Botanical 
extracts (ingredients and/or finished products) are required by 
Health Canada to be tested for residual solvents, especially in 
cases where potentially toxic or carcinogenic solvents are used 
(e.g. styrene divinyl benzene, acetone, carbon tetrachloride), 
pesticide residues, heavy metals and microbes, however this may 
not always be the case as there are still numerous botanicals on 
the market in Canada that have not been assessed and approved 
by Health Canada.6,9 Though not common practice, it may be 
necessary to sterilize raw materials or finished products to reduce 
microbial loads where found to exceed pharmacopeial limits to 
meet regulatory requirements. In such cases, pasteurization or 
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irradiation may be used.Though irradiation is not approved for use 
in the United States, it may be permitted by the Natural Health 
Products Directorate of Health Canada as a method of reducing 
microbiological loads or as a sterilization procedure for plant 
materials.6 When irradiation is used as a means of sterilization, 
testing is imperative to ensure residual radioactivity is below the 
upper allowable regulatory limits. Currently, labelling of irradiated 
products is voluntary, and if labelled, will bear a statement to 
the effect “Treated with irradiation,” “Treated by irradiation” or 
“irradiated”.6

Pesticide Use
Most cultivated botanical species are grown with conventional 
agriculture methods using various pesticides and herbicides. 
There are no global regulations on the use of pesticides and 
thus testing requirements on botanicals is necessary to ensure 
consumer safety. Many pesticides contain chlorine and are referred 
to as organochlorides (examples include DDT, endosulfan and 
endrin). Many organochlorides have been banned in various 
countries, however only few have been banned worldwide (DDT 
and endosulfan to be banned globally in 2012). The continued 
allowance of pesticides such as 2,4- Dichlorophenoxyacetic acid 
in many regions including the U.S. and E.U., has consequences 
on watersheds and soils, those involved in the farming (farmers 
and agriculture workers) and manufacturing (those involved 
in extraction of the compounds) and ultimately those using 
these products. The state of Wisconsin regulates the amount 
and type of chemicals which may be sprayed on ginseng 
farms, although pesticides may still be used. Other countries 
cultivating ginseng, however, including China and South Korea, 
do not impose strict guidelines on pesticide use. An analysis 
conducted by ConsumerLab reported the presence of quintozene 
(pentachloronitrobenzene or PCNB) and hexaclorobenzene in 
some samples of East Asian ginseng. These pesticides are banned 
from most crop use throughout the world, including in Wisconsin, 
as they are possible carcinogens.17,18 Ginseng, in this example, 
illustrates the critical importance for dispensaries and consumers to 
know the quality and source botanical extracts used in the dietary 
supplements. One such method may include reviewing NHPs to 
determine if they have been assessed and approved for use/sale in 
regulated countries such as Canada.

As the NHP industry continues to grow, manufacturers will need 
to review and evaluate current collection and manufacturing 
procedures in order to ensure well characterized, efficacious, safe, 
environmentally conscious products are available to consumers 
and medical professionals. Emphasis must be placed on the correct 
identification and characterization of botanicals used to prevent 
potential serious health consequences. Naturopathic doctors, as 
well, should be able to inform their patients on the safe use of 
NHPs. However, individual NDs can also play an important role 
by requesting both certified organic extracts and independent 
testing, which ensures that toxic solvents and processes are not 
used. In order to do this, the industry in turn must be more 

transparent with the methods employed to manufacture their 
finished products and unambiguously detail all ingredients and 
their amounts in the finished product.
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How does oxidation occur?
There are many different types of oxidation, the mechanism that 
occurs in fish oil and other edible oils is known as “free radical 
oxidation” or autoxidation.1 Free radicals formed from any one 
of the sources mentioned in Table 1 attack the double bonds of 
unsaturated fatty acids,3 generating more free radicals, as seen in 
Figure 1.  This is referred to as the initiation phase of oxidation1.   

Figure 1 -  Initiation phase: Oxidation at a double bond (RH) gives a free 
radical (R•) and a hydrogen atom (H•)

il chemistry is a very complex subject and presents a 
significant technical challenge to manufacturers of 
omega-3 fish oils. At the root of this complex subject 
is lipid oxidation. This article attempts to review 

the basics of lipid oxidation and its impact on product quality 
and patient compliance. The focus will be placed on 3 primary 
factors that influence overall quality and sensory impact 1) capsule 
vs. liquid format, 2) ethyl ester vs. triglyceride form, and 3) the 
importance and efficacy of additive lipid antioxidants. 

What is oxidation? 
Oxidation is a chemical reaction that occurs between oxygen and 
an unsaturated fatty acid, such as eicosapentaenoic acid (EPA) 
and docosahexaenoic acid (DHA),1 resulting in fishy and/or 
rancid flavors that are often found in fish oil supplements. Though 
oxidation is a problem in all oils and oil-containing foods, the high 
concentration of polyunsaturated fatty acids (PUFA) and the high 
number of double bonds in EPA and DHA (PUFA oils have at 
least one double bond. EPA and DHA have 5 and 6 respectively) 
make fish oil very susceptible to oxidation.2 There are a number of 
factors that can initiate or accelerate the rate of oxidation. 

  Table 1 –  Catalysts and factors that accelerate lipid oxidation 

   Ultraviolet light

   Elevated temperatures

   Oxygen

   Metals

   Free radicals

   Ethyl esters

   Free fatty acids
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The importance of omega-3 fatty acids in 
naturopathic practice is well established. While 
the clinical applications of omega-3 fatty acids are 
well understood, the qualitative aspects (product 
quality and in particular lipid peroxidation) and its 
impact on patient care is not. 
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Omega-3 oxidative stability: an overview of 
lipid oxidation and its relevance to product 
quality, patient compliance and clinical outcomes
Marc St-Onge 

O Once enough free radicals have built up in the oil, oxidation 
proceeds to the next phase, propagation1. This oxidation 
phase results in the formation of more free radicals as well 
as hydroperoxides and hydroperoxide radicals (Figure 2).  
Hydroperoxides are relatively stable at room temperature, but will 
readily breakdown at elevated temperatures, or in the presence of 
metals4.   The propagation phase is comprised of chain reactions; 
the more oxidation that occurs, the more free radicals are formed, 
causing more oxidation.  As a result, hydroperoxide formation is 
rapidly occurring.  Eventually, all of the fatty acid substrate will be 
oxidized and no more hydroperoxides will form.  This is known as 
the termination phase, and it is at this point that rapid breakdown 
of hydroperoxides begins. 

Figure 2 - Propagation phase: A free radical (R•) reacts with oxygen to from 
a lipid hydroperoxide radical (ROO•).  The hydroperoxide radical then reacts 
with another double bond (RH) to form a hydroperoxide (ROOH) and another 
free radical (R•)

It should be noted that peroxides on their own do not cause 
negative flavours in fish oil, but they break down into other volatile 
compounds, such as aldehydes, ketones  and acids, that have very 
strong tastes and odours4,5 (Figure 3).  These volatile compounds 
are known as secondary oxidation products and are formed rapidly 
during the termination phase. Though the most rapid breakdown 
occurs during termination, hydroperoxides are degraded 
throughout the oxidation process, sometimes quite slowly.5   This 
constant breakdown can result in the formation of off-flavours 

  RH                  R•  +  H• 

  
        R•   +   O2                    ROO•

   ROO•   +   RH                   ROOH  +  R•
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even if the peroxide value remains very low. For this reason it is 
commonly misunderstood that peroxide value (PV) does not relate 
to fish oil taste and smell.  

Figure 3.  Termination phase: Triglycerides react with oxygen and free 
radicals to form hydroperoxides.  These hydroperoxides break down into 
secondary oxidation products.  Free radicals can also oxidize flavours and 
vitamins that are present in the oils.  Modified from Labuza1 (1971).

Oxidation in fish oil supplements
Now that we’ve detailed the process of oxidation, the next step is to 
examine how this process is influenced, positively and negatively, 
by the various forms and attributes of fish oil supplements – 
capsules vs. liquids and ethyl esters vs. triglycerides. The result of 
preventing oxidation is a fish oil with pleasant sensory properties as 
well as preserving levels of actives (EPA & DHA) and endogenous 
antioxidants.

Capsules vs. Liquids
Fish oil supplements are generally sold as soft gelatin capsules and 
free flowing liquids.  

Although the liquid format is more convenient for swallowing it 
is less preferred due to the negative sensory attributes of most fish 
oils. To overcome the fishy taste and smell, many fish oil liquids 
incorporate very strong citrus based flavours which in themselves 
may reduce patient compliance. The capsule format on the other 
hand bypasses the initial sensory impact but can still result in what 
is referred to as fish burp back, which occurs after the capsule 
contents are released high in the GI tract. Some manufacturers 
have attempted to minimise fish burp back by using an enteric 
coating on the capsule which results is the capsule releasing its 
contents further down the digestive track.

Because oxygen is the primary catalyst for oxidation, one strategy 
to prevent lipid peroxidation is to minimize oxygen contact with 
the oil. Oxygen, and other catalysts, come into play at three 
time points: 1) processing/refining, 2) bulk and finished storage/
shelf life, and 3) breakdown in the intestinal milieu. The impact 
of the processing of the fish oil applies equally to both liquids 
and capsules. Oxidation as it relates to finished product storage, 
however, slightly favours capsules over liquids. The gelatin based 
capsule provides a barrier against oxygen and thus slows the rate 
of oxidation of the oil inside. Liquids are bottled in such a way 
that there is space left in the top of the bottle known as headspace. 
Careful purging of the headspace with nitrogen gas removes the 
atmospheric oxygen and slows the rate of oxidation. 

Once the bottle is opened, capsules offer further protection against 

oxidation because the oil is still protected by the gelatin capsule. 
Liquids on the other hand, once opened, introduce atmospheric 
oxygen into the headspace which can accelerate the rate of 
oxidation.

Once the oil is orally consumed, in either liquid or capsule form, 
the oil is exposed to the harsh environment of the gastrointestinal 
tract where the rate of oxidation is again accelerated.

While the capsule format inherently offers greater protection 
to the fish oil, there are two other variables that predominate as 
determinants for overall oxidative stability and sensory impact 1) 
ethyl esters vs. triglycerides, and 2) antioxidants.

Ethyl esters vs. triglyceride form 
Omega-3 fatty acids in the form of ethyl esters (EEs) are much less 
stable than those in the natural triglyceride (TG) form, and readily 
oxidize. The oxidation kinetics of DHA as an EE or as a TG was 
assessed by measuring the concentration of oxygen found in the 
head space of a reaction vessel.6 The EE form of DHA was more 
reactive, and quickly oxidized, demonstrating that EEs are far less 
stable and can more readily produce negative sensory by-products 
and free radicals. In another study the stability of a phospholipid, 
triglyceride and EE containing DHA was assessed. After a ten-week 
oxidation period, the EE DHA oil decayed 33% more rapidly.7
Due to the oxidative instability of the EE form, the goal of 
minimising oxidation would necessitate that only the TG form be 
used. 

Antioxidants
Antioxidants are molecules that inhibit or neutralize free radicals 
that occur during oxidation reactions.8 In the case of fish oil, 
antioxidants can be added to the product to inhibit or neutralize 
oxidation reactions that lead to the development of fishy or rancid 
notes. Without the use of antioxidants, refined fish oils would be 
completely unpalatable and potentially harmful to consume due to 
the oxidative stress impact on the body. The efficacy of antioxidants 
in fish oil varies considerably. Common antioxidants such as 
vitamin E are minimally effective and do not prevent oxidation, 
leading to fishy tasting oils. 

Optimal stability, sensory, and patient compliance
In addition to improving compliance, the oxidative stability of 
the product confers further benefit once consumed. Because the 
stability of the fish oil has a negative correlation to the amount of 
free radicals generated during the digestive process, it follows that 
less stable fish oils increase the oxidative stress burden on the body.

While fish oil chemistry is a complex process as it relates to 
oxidation, the human sensory organs for taste and smell are highly 
effective in detecting oxidation by-products. Our senses easily tell 
us when a piece of fish is not fit to eat, it equally can tell us when 
a fish oil has undergone even low levels of oxidation. For patients 
and practitioners, tasting a teaspoon of liquid or biting down on a 
capsule will tell us if the product is fit to be consumed.

In addition to fishy taste and odour, rancid fish oil may also taste 
metallic, like mushrooms or grass.  Many of the compounds that 
are responsible for these off-notes can be detected at parts per 
million or parts per million levels. Table 2 shows some of these 
compounds, their taste and their detection limit when tasted.  

       Triglyceride  +  Oxygen  +  Free Radical               Hydroperoxides

                                Oxidation of flavours, vitamins              Polymerization

                 Breakdown Products 
                 (aldehides, ketones, 
                 alcohols, hydrocarbons, 
                 acids
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 Table 2 - Some common oxidation products found in fish oils
 

An unopened bottle of liquid TG fish oil stored in an amber bottle, 
out of direct sunlight will maintain its quality for approximately 
two years, sometimes longer depending on the product. An opened 
bottle of liquid TG fish oil stored in the refrigerator will maintain 
its quality for approximately 100 days.  Encapsulated fish oil does 
not need to be stored in the refrigerator after opening as the capsule 
material protects the oil from oxygen.  Fish oil capsules stored in 
an amber bottle at room temperature out of direct sunlight can 
maintain their quality for over two years.  These estimations are 
approximate and may vary from product to product.  Every fish 
oil product has an expiry date for unopened product that is clearly 
noted on the label.  In order to sell fish oil in Canada, the shelf life 
of the product must be verified by the manufacturer. For liquid fish 
oils, a time period is also stated for opened products stored in the 
fridge.  It is recommended that patients follow the guidelines on 
the package. 

About the Author
marc St-Onge is the founder and CEO of Ascenta. He is a 
renowned expert in the field of omega-3 and formulator of the 
Ascenta product line. Marc passionately pursues the goal of 
establishing Ascenta as a world leader in health, environmental 
stewardship and social responsibility. Marc has a Bachelor of 
Science degree from Dalhousie University in Halifax, Nova Scotia, 
Canada. He is a contributing author of “Walking with the Wise for 
Health & Vitality” and was a 2005 Ernst & Young Entrepreneur of 
the Year finalist and the 2005 BDC Young Entrepreneur of the Year.
mstonge@ascentahealth.com

References
1. Labuza TP (1971).  Kinetics of lipid oxidation in food.  CRC Critical Reviews in Food Technology. 

2(3):355-405
2. Yoshi  H, Furuta T, Siga H, Moriyama S, Baba T, Maruyama K, Misawa Y, Hata N, Linko P (2006). 

Autoxidation kinetic analysis of docosahexanoic acid ethyl ester and docosahexanoic  triglyceride with 
oxygen sensor.  Bioscience, Biotechnology and Biochemistry. 66(4):749-753.

3. Colakoglu AS (2007). Oxidation kinetics of soybean oil in the presence of monoolein, stearic acid and 
iron. Food Chemistry. 101:724-728.

4. Choe E, Min DB (2006).  Mechanisms and factors for edible oil oxidation.  Comprehensive Reviews in 
Food Science and Food Safety. 5:169-186.

5. Adhvaryu A, Erhan SZ, Liu ZS, Perez JM (2000).  Oxidation kinetic studies of oils derived from 
unmodified and genetically modified vegetables using pressurized differential scanning calorimetry and 
nuclear magnetic resonance spectroscopy.  Thermochimica Acta. 364:87-97.

6.  Yoshii H, Furuta T, Siga H, Moriyama S, Baba T, Maruyama K, Misawa Y, Hata N, Linko P. (2002).  
Autoxidation kinetic analysis of docosahexaenoic acid ethyl ester and docosahexaenoic triglyceride with 
oxygen sensor.  Biosci Biotechnol Biochem. 66:749-753.

7.  Song JH, Inoue Y, Miyazawa T.  (1997). Oxidative stability of docosahexaenoic acid-containing oils in 
the form of phospholipids, triacylglycerols, and ethyl esters. Biosci Biotechnol Biochem. 61(12):2085-8

8. Frankel EN (1996). Impact of antioxidants on food quality.  Food Chemistry. 57:51-55
9. Frankel EN. (1985). Chemistry of autoxidation: Mechanisms, products and flavour significance. 

In: Min, DB, Smouse, TH (Eds) Flavour Chemistry of Fats and Oils, American Oil Chemists Society, 
Champaign, Illinois

10. Frankel EN. (2005). Lipid Oxidation, 2ed. The Oily Press, Bridgwater, England

43www.cand.ca CAND Vital Link | Summer 2011

U
P

D
A

T
E

E
D

IT
O

R
IA

L 
C

A
S

E
 R

E
V

IE
W

P
R

A
C

T
IC

E
R

E
S

E
A

R
C

H
RESEARCH | Omega-3 oxidative stability – cont’d

Compound

1-octen-3-ol9 10

trans-2-heptenal9,10

trans,trans-2,4-heptadienal9

trans,cis-2,6-nonadienal9

2-nonenal9,10,11

Odour/Flavour

Mushroom9

Fatty, bitter almond11

Painty, fatty9

Cucumber11

Tallow, cucumber11

Sensory 
Threshold (ppm)

0.019

0.209

0.0559

0.0229

0.19,10



n personal care products (PCPs), it is the low-level, long-
term exposure to chemicals that is the main concern. 
As currently there are no standards for using the terms 
“natural”, “organic”, “green”, “fresh”, “pure”, “eco-

friendly” or “botanical” on cosmetic labelling, there is a high 
potential for consumer confusion.  

The Concern
In the United States, the FDA Office of Cosmetics and Colors 
reports that cosmetic manufacturers can use nearly any raw 
material as an ingredient without premarket approval.1 Under 
this policy, the FDA has only reviewed the safety of 11% of the 
more than 10,500 chemicals, additives and fillers used in the PCP 
industry.  The only ingredients prohibited under the FDA include: 
bithionol, chlorofluorocarbon propellants, chloroform, halogenated 
salicylanilides, methylene chloride, vinyl chloride, zirconium-
containing complexes and prohibited cattle materials. 

The following ingredients may be used in cosmetics under the 
restrictions stated in the regulations: hexachlorophene, mercury 
compounds and sunscreen ingredients. The presence of lead and 
other heavy metals is virtually unregulated.  

The PCP Industry in Canada is regulated by the Food & Drug Act 
and the Cosmetic Regulations. Health Canada (HC) provides an 
extensive list of chemicals in personal care products (http://www.
hc-sc.gc.ca/cps-spc/cosmet-person/indust/hot-list-critique/hotlist-
liste_ac-eng.php), referred to as the “Cosmetic Ingredients Hotlist”, 
where caution or prohibition is advised.  The list is a good first step, 
but it does not carry the same authority as legislated regulations 

The chemicals used in personal care products 
are largely unregulated and untested. Only 
within the last five years has it been mandatory 
for companies to include a list of ingredients 
on product labels, however, companies are not 
required to list the amounts of each ingredient. 
It is the opinion of the authors that chemicals 
have replaced bacteria and viruses as a major 
threat to health. 

and there are products that are banned from use in Europe, such as 
dibutyl phthalate, that are not on HC’s Hotlist.2  With the growing 
research linking chemicals to chronic health issues, the authors 
recommend that naturopathic doctors continue to take more of a 
precautionary approach and include an assessment of PCPs and the 
chemicals involved as part of the search for causal factors of disease. 

In a recent report titled, “Heavy Metal Hazard” from the 
Environmental Defence (www.environmentaldefence.ca) it was 
found that cosmetic products contain heavy metals. Although the 
intentional adding of heavy metals is banned, the concern is that 
they are still appearing in the products. In the report seven of the 
metals were found throughout the products, and all items had at 
least two heavy metals in them.  The main metals that were present 
included arsenic, cadmium, lead and mercury. To read more about 
this report go to https://www.greenbiz.com/news/2011/05/18/
canada-under-pressure-regulate-heavy-metals-cosmetics.  

One of the groups that focuses on identifying concerns in cosmetics 
is the Environment Working Group (www.ewg.org). They also 
have a cosmetic database (http://www.ewg.org/skindeep/browse.
php?maincat=skincare) to assist consumers and practitioners in 
identifying “clean” products. In 2004 the EWG evaluated 14,841 
name-brand personal care products and found that more than 
one-third contained at least one industrial chemical ingredient 
linked to cancer and 79.1 per cent of the sample contained harmful 
impurities that include known or probable carcinogens, pesticides, 
reproductive toxins, plasticizers or degreasers.3  The average 
consumer (including teens) uses 15 to 25 cosmetic PCPs a day, 
amounting to an exposure rate of approximately 200 chemicals per 
day.4

The Largest Organ - Skin
Like all aspects of health, the safety of PCPs depends not only 
on the chemicals that are in the products, but also on a person’s 
susceptibility to these chemicals based on medical history, genetic 
variability and individualized biochemistry. The skin contains a 
very fine, slightly acidic film on its surface, often referred to as the 
skin mantle, that serves as a barrier against bacteria, viruses, and 
other potential contaminants. This film is composed of sweat and 
sebum and it provides the skin with its protective abilities. This 
protective layer is supported or injured depending on which PCPs 
we choose, the internal health of the body, and how we treat and 
support the skin.  

Chemicals in 
Personal Care Products
Dr. Iva Lloyd, BScH, RPE, ND
Stephan Wilmes

 I
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RESEARCH | Chemicals in Personal Care Products – cont’d

The Chemicals 

Generally, over 80% of the ingredients in PCPs are synthetic. The 
side effects associated with PCPs include: mild to severe allergic 
reactions, disruption to the endocrine, nervous, respiratory or 
immune systems and have mutagenic and carcinogenic properties, 
especially with long-term exposure. Most cosmetic products are 
formulated for a shelf-life of over three years, and as a result these 
products typically contain large amounts of preservatives, such as 
parabens, for example, to prevent spoilage. These preservatives are 
known cellular toxins.2 

The chemicals that are the most important to avoid are those 
that have a name ending in “acid”, as well as alcohol, parabens, 
phthalates, sodium laureth and its derivatives, propylene glycol and 
synthetic colours and fragances.

Propylene glycol (PEG), is an inexpensive glycerine substitute 
found in hair products, facial moisturizers and cleaners, body 
wash and sunscreen. It is also used as an industrial petrochemical. 
The concern is that PEG is often contaminated with 1,4-dioxane 
or ethylene dioxide which are suspected carcinogens. Although 
1,4-dioxane can be removed from products easily and economically 
there is no way to determine which products have undergone this 
process as companies are not required to list this information on 
labels. PEG has been linked to decreased skin moisture, weakening 
of protein and cellular structure, irritation of nasal and respiratory 
passages, kidney disease, liver abnormalities, neurotoxicity and 
endocrine disruption. 

Sodium lauryl sulfate/sodium laureth sulphate (SLS) is used 
as a foaming agent and the concern is that it can form toxic 
nitrosamines. When sodium laurel sulfate is combined with 
ethylene oxide (ethoxylized) to create the milder sodium laureth 
sulfate, it too may become contaminated with 1,4-dioxane.  
SLS is found in shampoos, hair conditioners, body wash, facial 
creams, lotions and soaps. It is also found in car wash soap, engine 
degreasers and garage floor cleaners. It has been linked to corroding 
hair follicles and impedes hair growth; it is a skin and eye irritant 
and can enhance allergic responses to other toxins and allergens. In 
severe cases it can cause blindness and depression.

Diethyl phthalate (DEP), dibutyl phythalate (DBP) and butyl 
paraben (BP) are man-made petroleum-based chemicals that are 
commonly found in lotions and creams. It has been found that 
the concentration of these compounds peaked in urine 8-12 hours 
after exposure. The highest concentration of DEP was found in 
nail polish, but over ¾ of the products tested showed measureable 
levels.6 The European Union has banned DBP, DEP and BP 
from use in cosmetics, but in Canada and the U.S. there are no 
restrictions on phthalates in cosmetics. Except for nail polish, 
phthalates are not generally listed as ingredients on labels because 
Canada’s Cosmetic Regulations allow them to be included under 
the heading of “fragrance”.8

Other concerns about the chemicals commonly found in PCPs 
include:

• Medicated soaps that destroy the beneficial bacteria on the 
surface of the skin.

• Alcohol in products which contributes to skin dehydration. 
Some products, such as mouthwash, may contain even higher 
concentrations of alcohol than beer, wine or liquor. The 
continual use of alcohol-based mouthwash has been linked 
to an increased risk or oral and throat cancer. Alcohol shows 
low acute and repeat dose toxicity and is related to mild liver 
toxicity.6

• Oils in bathing products and moisturizers can clog the skin 
pores reducing perspiration and waste transport from the 
subcutaneous tissues.

• Petroleum-based ointments, such as Vaseline, coat the skin 
surface with an insulating and waterproof film which prevents 
evaporation of secretions and the release of heat. It also creates 
swelling on the top layer with a sustained hydration.

The pH Perspective

Many of the toxic chemicals in PCPs are acidic by nature. The 
concern with this is twofold. The first being, that when the pH 
of the body is disrupted it will pull minerals from nearby sources 
in order to balance the pH. The result is a weakening of the skin 
structure in response to the acid in the products. Another problem 
is If the pH of the PCPs is more acidic than the pH of the toxins 
it will cause the toxic acids transported in the skin surface to be 
transported back into the subcutaneous tissues. Effectively, many 
PCPs are both suppressive and toxic in their mechanism of action.

Historically, body care products were alkaline in nature and 
included compounds derived from wood and plant ash.  It wasn’t 
until about 1930 that a shift occurred and the idea of acid-based 
personal care products became fashionable.9 This change may have 
been due to the fact that when the pH of “skin mantle” was first 
measured it was believed to be around 6.0. Hence the belief was 
that acidic products were required to maintain the skin’s integrity. 
Over time, the acidity of personal care products has become closer 
to a pH of 5.0 – 5.5, and as result the pH of the “skin mantle” 
is often said to be between a pH of 4.5 and 5.5.  Not only must 
chemical ingredients in skin care products be considered, but also 
the overall pH of a product. 

PCPs that have a pH closer to 7.0 or above have been found to 
normalize the skin’s dryness or oiliness, improve the removal 
of surface deposits such as cellulite, increase the skin’s ability to 
detoxify and greatly improve skin itchiness and irritation, and to 
treat blemishes, black heads and acne. pH-balanced cosmetics can 
also improve the tone and texture of skin, improve skin healing 
and strengthen its resistance to pathogens. Alkaline PCPs work by 
increasing the permeability of the skin’s pores, buffering the acids 
in the subcutaneous layer and aiding in detoxification.10

47www.cand.ca CAND Vital Link | Summer 2011

U
P

D
A

T
E

E
D

IT
O

R
IA

L 
C

A
S

E
 R

E
V

IE
W

P
R

A
C

T
IC

E
R

E
S

E
A

R
C

H



TRUST. IN NUTRITIONAL HEALTH.

HigHer Payload—
Increased amount and delivery of Essential 
Fatty Acids compared to other chewable forms 
UnParalleled PUrity—
IFOS* tested to ensure uncompromised purity 
increased comPliance—
Better taste — more easily chewed 
Better BioavailaBility—
Patent-pending emulsion technology 
Increases bioavailability by 40%

1.866.856.9954  douglaslabs.ca

You trust Douglas Laboratories. Your patients trust you.

Douglas Laboratories now offers great-tasting omega-3 supplements high in DHA for kids or EPA 
for adults. Omega Soft™ chewables are easy to swallow, naturally-flavoured and sugar-free. They 
are manufactured in Norway using a patent-pending technology that eliminates the unpleasant  
odor and taste associated with fish oil, while improving bioavailability. Trust Douglas Laboratories  
to provide the benefits you, and your patients, want.

New…Omega Soft™ supplements. All the benefits 
you look for and a taste your patients will love!

*IFOS - International Fish Oil Standards



RESEARCH | Chemicals in Personal Care Products – cont’d

Considering only a small number of chemicals are tested for 
safety, and the challenges around the regulation and labelling of 
cosmetics, personal care products possess a great  deal of potential 
to cause harm to human health. The solution is complex. It is of 
utmost importance that consumers learn to understand labels in 
detail in order to choose products that are pH-balanced and that 
contain few or no harmful chemicals.  Supporting the health of the 
skin by encouraging alkaline body baths, dry skin brushing, regular 
exercise, adequate water, addressing underlying conditions and 
healthy skin hygiene are also beneficial.

About the Authors

Dr. Iva Lloyd is a naturopathic doctor, registered polarity educator 
and reiki master. In 2002 she founded Naturopathic Foundations, 
an integrated clinic with naturopathic doctors and other alternative 
health care providers that blend the naturopathic and energetic 
aspects of health care. 

Dr. Lloyd teaches part-time at the Canadian College of 
Naturopathic Medicine. She is the author of four books: Building 
a Successful Naturopathic Practice, Messages from the Body, a guide 
to the Energetics of health, The Energetics of Health, a naturopathic 
assessment and History of Naturopathic Medicine, A Canadian 
perspective. Dr. Lloyd writes for various journals and magazines and 
gives seminars on naturopathic assessment, the integration of the 
mind and body, and the building blocks to health. She is current 
editor of the Vital Link and is Past-Chair of the board of the 
Canadian Association of Naturopathic Doctors. Dr.  Lloyd is also 
the founder of www.ndhealthfacts.org
i.lloyd@naturopathicfoundations.ca

Stephan Wilmes is a former professional athlete and the founder 
of the Ayurveda Wellness Center in Munich, Germany. He is an 
internationally renown speaker on re-alkalizing the body and his 
company, YouInFocus Products is the Canadian distributor of Dr. 
Jentschura’s alkalizing program from Germany.
info@youinfocusproducts.com 
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Skin care and Cosmetics Information Resources

Heavy Metal Hazard: The Health Risks of Hidden Heavy Metals in Face Makeup (Environmental Defence)
www.environmentaldefence.ca/reports/heavy-metal-hazard-health-risks-hidden-heavy-metals-in-face-makeup 

The Just Beautiful Heavy Metals in Cosmetics Factsheet (Environmental Defence)  
www.environmentaldefence.ca/reports/just-beautiful-heavy-metals-in-cosmetics-factsheet  

The Just Beautiful Personal Care Products Pocket Shopping Guide (Environmental Defence)
www.environmentaldefence.ca/reports/just-beautiful-personal-care-products-pocket-shopping-guide 

The Skin Deep Cosmetics Database (Environmental Working Group)
www.ewg.org/skindeep 

Cosmetics Product and Ingredient Safety (U.S. Food and Drug Administration)
http://www.fda.gov/Cosmetics/ProductandIngredientSafety/default.htm

WHO booklet Persistent Organic Pollutants: Impact on Child Health:
http://www.who.int/ceh/publications/persistent_organic_pollutant/en/index.html
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templative connecting with medicinal plants.



 

The Science of Being Well 
 

PHYSIOLOGICAL REGULATING MEDICINE (PRM) integrates the most up to date research in biochemistry & 
physiology, with evidence based metabolic factor influencers and nutritional components.  
GUNA’s PRM remedies provide low dose concentration similar to the levels in the biological milieu of metabolic factors 
(amino acids, hormones, neurotransmitters, cytokines, growth factor, etc.*), complimented with specific natural 
substance, sarcodes (healthy organ & body substances) and nutritional ingredients. Through PRM, the remedies provide 
a biofeedback mechanism capable of restoring the body’s homeostatic balance, cellular regeneration, metabolic 
function thus a natural physiological regulation. 
GUNA’s scientific research department is one of the most active and prolific in the industry, providing a steady stream of 
industry leading studies in all areas. 
We are dedicated to providing the highest level of education, with frequent seminars & web based education. 
 

Vibrant Health* has a full range of products for Hormonal, Neurological and Allergic challenges.  
(* Remedies include those metabolic factors recognized by the NHPD.)   

  
 
 
 

 

 

 

 

 

 

 

Vibrant Health & Guna formulas integrate components which stimulate metabolic factors 

Science has demonstrated that these Metabolic Factors are messenger molecules providing 
the signalling the cell requires to initiate or re-animate its processes. 

 

Available in condition and cascade specific complexes. 

Call us to learn more. 
Vibrant Health Int’l Tech inc. (Exclusive Guna Distributor) 

Canada: 1-877-486-2226   Info@GunaCanada.com  , www.GunaCanada.com 

 

 

 

Aesthetics  
From the inside out 

     
 

      

 

 

Key Areas of Anti Age Focus 

 
Immunology  
Balancing the TH’s 

       

Pain & Sports  
Inflammatory or 
injury 

     

Drainage  & 
Detox  
The foundation 



Improving health and wellness…naturally

1  8 6 6  7 8 3 - 7 5 0 4
w w w . c y t o - m a t r i x . c o m

®

A novel solution for the prophylaxis  
                                of urinary tract infections (utis)

The perfect combination for keeping  
UTI producing E. coli bacteria away
 
Highly concentrated Cranberry Extract 
(35:1) equivalent to 20 g fresh fruit/day  
combined with 1.6 g of natural D-Mannose 
at recommended daily dosage

Ultra convenient vegetarian capsules  
allow for ease of use with even your  
most your most active patients

A high potency combination for the treatment of acute  
recurrent urinary tract infections due to E. coli  
and the prophylaxis of recurrent infections.

Cran-Mannose UTI™


