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Introducing Fullscript’s Supplement Quality Education Program
The prevalence of supplement use has grown tremendously over the last 20 years, but the
subject of quality has been a topic of contention and challenge. (35) In order to improve the
outlook and legitimacy of the supplement industry, establishing quality programs are of utmost
importance. Quality programs are designed to ensure product and ingredient safety and
effectiveness, as well as to create transparency in sourcing, manufacturing, distribution, and
clinical settings. Establishing quality programs are needed in order to protect the health and
safety of consumers, practitioners, manufacturers, and ingredient suppliers.
Within the context of the supplement industry, an improved understanding of the term ‘quality’
needs to be better recognized, implemented, and enforced in practice. According to the Food and
Drug Administration (FDA), quality means that a “dietary supplement consistently meets the
established specifications for identity, purity, strength, and composition, and [limits on]
contaminants, and has been manufactured, packaged, labeled, and held under conditions to
prevent adulteration”. (33)
At its core, establishing an understanding of quality, as well as the framework required to
evaluate whether quality standards are being met are important to grow and improve the
supplement and natural health product ecosystem. Not only is this crucial to better serve and
build the health of our communities, but the creation of, and adherence to quality programs can
build trust, integrity, and legitimacy within the supplement industry as a whole.

Pharmaceuticals and Supplements: What’s the Difference?
Contrary to certain beliefs, dietary supplements are regulated within the United States, though
there are differences in the methodologies of legislation and standards that supplements are held
to compared with pharmaceuticals. In the US, the FDA regulates pharmaceuticals, foods, and
dietary supplements, all of which, were first regulated under the Pure Food and Drug Act of
1906. (32)
Pharmaceuticals are now regulated under the Federal Food, Drug, and Cosmetic Act (FFDCA)
passed by Congress in 1938. Pharmaceuticals require FDA approval on parameters of safety and
effectiveness, manufacturing compliance, and all labeling or packaging, prescribing information,
and marketing materials prior to market release. (32) Pharmaceuticals undergo research and
development processes prior to preclinical, and clinical phase I, II and III trials before undergoing a
review for approval by the FDA. The FDA is involved in approving preclinical trials and each of

the phases of clinical trials. (32) After the drug has been released to the market, the FDA
continues to be involved in monitoring pharmaceutical integrity and safety, new studies, labeling,
information updates, and marketing.
Dietary supplements are now regulated under the Dietary Supplements Health Education Act of
1994 (DSHEA). They are considered a subclass of food, and must be orally administered.
(35)(47) Dietary supplement products are regulated by the FDA once they enter the marketplace.
The FDA does not require manufacturers to prove safety and health claims prior to market
release, though claims must be substantiated by evidence if the FDA asks for validation. (39)
Further, companies are not legally permitted to market supplements as a means of treating or
curing the symptoms of a disease, or the disease itself. (47) Any label claims must be submitted
to the FDA within 30-days of the product’s marketing. (20) However, there are some instances
(such as with new dietary ingredients (NDI)), where companies are required to await FDA
approval before an ingredient or product may be released to the market. (47)
An NDI is a dietary ingredient (vitamin, mineral, herb or botanical, amino acid, substance to
increase total dietary intake, a concentrate, metabolite, constituent extract, or combination of the
preceding ‘ingredients’) that was not marketed in the US prior to October 15, 1994. (8) A
notification for the use of an NDI must be submitted to the FDA by manufacturers or distributors

at least 75 days prior to market release. Submitted information includes the ingredient’s
identification, the quantity of the NDI in the proposed product, proposed conditions of use,
evidence for the history of use, and evidence for a reasonable safety profile within the
parameters of the condition. (21) Submission of an NDI notification is not required if the
ingredient is recognized as a food substance or is currently within the food supply. (25)
Other ‘post-market regulations’ include compliance with current Good Manufacturing Practices
(cGMP; which are described later in this document) through FDA audits and legal requirements
of disclosing serious adverse effects that have been reported to manufacturers directly. (35)
Companies must report serious adverse event information to the FDA. (25) For an ingredient to
be removed from the market, the FDA must actually prove that there is a significant public health
risk. However, the reasoning that unknown quality and safety standards of an ingredient does
not provide a basis for the FDA to remove an ingredient from the market. (57) Product recalls
relating to adverse effects or potential contamination is often voluntary, though the FDA may
request a recall regardless of the manufacturer’s reports. This may be based on facility
inspections, independently received adverse event reports, or requests issued by the Center for
Disease Control and Prevention. (48)

FDA Mandatory Recalls
Recalls may be categorized under three classifications, which apply to dietary ingredients and
foods, as well as pharmaceuticals:
1. products are dangerous and may cause serious health problems or death
2. products may cause a risk of serious or temporary adverse effects
3. products in violation of label or manufacturing laws (48)
The FDA may issue press releases about recalls in cases where there may be risk of significant
health issues. Though recalls are not always subject to press releases, all recalls are included in
the FDA’s weekly enforcement report. (46) The FDA is then required to ensure that ‘reasonable
efforts’ have been made to remove the product from the market, or that other steps have been
taken to otherwise resolve the issue. It will also conduct investigations into the initial cause of the
product recall to determine whether additional action will be required. (48)
The FDA may issue recalls on dietary ingredients that are not in compliance with its laws or are
considered as adulterated. Supplements may be considered adulterated when a label does not

represent the contents of the product (e.g., an expensive ingredient is swapped with a less
expensive ingredient without reflection on the label), when an active ingredient such as a drug is
included in a supposedly natural ingredient, such as a botanical product, or when mislabeling
occurs. (30)
The following is a list of ingredients that do not meet the FDA’s definition of a dietary ingredient,
or are on the FDA’s ingredient advisory list:
Ingredient (and other names)
Acacia rigidula
- Vachellia rigidula
- Chaparro Prieto
- Blackbrush
Andarine
- GTx 007
- GTX-007
- Propanamide,
3-(4-(acetylamino)phenoxy)-2-hydroxy-2methyl-N-(4-nitro-3(trifluoromethyl)phenyl)-, (2S)- SARM S-4
- S-3-(4-acetylaminophenoxy)-2-hydroxy-2methyl-N-(4-nitro-3-trifluoromethylpheanyl
)propionamide
- S-4 cpd
BMPEA
- βMePEA
- R-β-methylphenethylamine
- R-β-methylphenethylamine HCl
- β-methylphenethylamine
- β-methylphenylethylamine
- 1-amino-2-phenylpropane
- 2-phenylpropan-1-amine
- 2-phenylpropylamine
- Alpha-benzylethylamine
- 1-phenyl-1-methyl-2-aminoethane
- β-methylbenzeneethanamine
- β-phenylpropylamine
- 2- phenyl-1-propanamine

Reason
Considered a New Dietary Ingredient (NDI) with no FDA
recognized marketing prior to Oct 15th 1994; no current
information on its presence in the food supply, and no
history of use or safety evidence approved by FDA (5)
Severe adverse reactions, liver toxicity, increased risk of
heart attack and stroke, long-term effects unknown of
these selective androgen receptor modulators (49)
Included on the FDA ingredient advisory list (7)

Not considered a vitamin, mineral, botanical, amino acid,
concentrate, metabolite, constituent, extract, substance
used to increase total dietary intake, or combination of the
preceding substances.
Stimulant is not considered as a constituent of
Acacia rigidula as described by some companies (6)

Caffeine (extremely concentrated or pure)
- 1,3,7-Trimethyl-1H-purine2,6(3H,7H)-dione
- 1,3,7-trimethylxanthine
1,3,7-triméthylxanthine
- 3,7-Dihydro-1,3,7-trimethyl-1H-purine-2,6
-dione
DMBA
-

1,3-Dimethylbutylamine
2-Amino-4-Methylpentane Citrate
4-Amino-2-Methylpentane Citrate
4-Amino Methylpentane Citrate
Amperall
AMP
AMP Citrate
4-AMP Citrate
4-Methyl-2-Pentanamine

DMAA (1,3-DMAA) (1,4-DMAA)
- 1,3-DMAA
- 1,3-Dimethylamylamine
- 1,3-Dimethylpentylamine
- 2-Amino-4-methylhexane
- 2-Hexanamine, 4-methyl- (9CI)
- 4-Methyl-2-hexanamine
- 4-Methyl-2-hexylamine
- Dimethylamylamine
- Geranamine
- Methylhexanamine
- Methylhexanenamine
- 1,4 dimethylamylamine
- 1,4 dimethylpentylamine

DMHA
-

1,5-Dimethylhexylamine
1,5-DMHA
2-amino-5-methylheptane
2-amino-6-methylheptane
2-aminoisoheptane
2-Heptylamine, 6-methyl2-Isooctyl amine
2-Metil-6-amino-eptano
6-Amino-2-methylheptane

Unlawful when sold in bulk directly to consumers
in powders or liquids as pure or highly concentrated forms
(50)

Considered an NDI with no FDA recognized marketing
prior to Oct 15th 1994; no current information on its
presence in the food supply, or no history of use or safety
evidence approved by FDA (11)

Amphetamine derivative; FDA possess no information that
DMAA occurs naturally in botanicals; considered an unsafe
food additive
May increase risk of heart attack, tightening of chest,
arrhythmias, difficulty breathing, seizures, and high blood
pressure (10)
1,4-DMAA is included on the FDA’s ingredient advisory list
(7)

Considered an NDI with no FDA recognized marketing
prior to Oct 15th 1994; no current information on its
presence in the food supply, or no history of use or safety
evidence approved by FDA (12)

DMHA (cont’d)
- Amidrine
- Octodrine
- Vaporpac
Higenamine
- Isoquinolin-6,7-diol,
1,2,3,4-tetrahydro-1-[4-hydroxybenzyl]
- DL-demethylcoclaurine
- Norcoclaurine
- (+-)-Norcoclaurine
- (+-)-Demethylcoclaurine
- (+-)-O-Demethylcoclaurine
- (R)-Higenamine
- (R,S)-Norcoclaurine
- 1-(4-hydroxybenzyl)-1,2,3,4
-tetrahydroisoquinoline-6,7-diol
- 1-[(4-hydroxyphenyl)methyl]-1,2,3,4-tetra
hydroisoquinoline-6,7-diol
- 1-(p-hydroxybenzyl)-6,7-dihydroxy-1,2,3,4
-tetrahydroisoquinoline
- 1-(4-Hydroxybenzyl)-1,2,3,4-tetrahydro-6,
7-isoquinolinediol
- 6,7-Isoquinolinediol,
1,2,3,4-tetrahydro-1-((4-hydroxyphenyl)m
ethyl)-, (+-)- 6,7-dihydroxy-1-(4-hydroxybenzyl)-1,2,3,4
-tetrahydroisoquinoline
- 6,7-Dihydroxy-1-[(4-hydroxyphenyl)methyl
]-1,2,3,4-tetrahydroisoquinoline
- (+-)-1,2,3,4-Tetrahydro-1-((4-hydroxyphen
yl)methyl)-6,7-isoquinolinediol
Hordenine
- anhaline
- eremursine
- N,N-dimethyltyramine
- peyocactine
- p-hydroxy-N,N-dimethylphenethylamine
- 4-[2-(Dimethylamino)ethyl]phenol
Methylsynephrine
- oxilofrine
- p-hydroxyephedrine

Natural constituent of botanical such as aconite root and
Aristolochia brasiliensis. A
 cts as a beta-2 agonist molecule
with cardiovascular risk and unknown safety profile at high
doses (45)
Products containing higenamine ranging from trace
amounts to 62 ± 6.0 mg and daily serving size suggestions
may lead to ingestion of high doses of 110 ± 11 mg (31)
Included on the FDA’s ingredient advisory list (7)

Adrenergic component of natural sources such as bitter
orange; (34) can be synthetically derived and appears on
WADA’s anti-doping list (61)
Included on the FDA’s ingredient advisory list (7)

Not considered a vitamin, mineral, botanical, amino acid,
concentrate, metabolite, constituent, extract, substance to
increase the total dietary intake, or a combination of the
preceding substances (20)

Phenibut
- Fenibut
- Phenigam
- PhGaba
- Phenigamma
- Phenygam
- 4-Amino-3-phenylbutanoic acid
- β-(aminomethyl)benzenepropanoic acid
- beta-(Aminomethyl)hydrocinnamic acid
- β-phenyl-γ-aminobutyric acid
Picamilon
- pikatropin
- pikamilon
- nicotinyl-gamma-aminobutyric acid
- nicotinyl-GAB

Not considered a vitamin, mineral, botanical, amino acid,
concentrate, metabolite, constituent, extract, substance to
increase the total dietary intake, or a combination of the
preceding substances (23)

Not considered a vitamin, mineral, botanical, amino acid,
concentrate, metabolite, constituent, extract, substance to
increase the total dietary intake, or a combination of the
preceding substances
Prescription drug in Russia for neurological conditions (24)

Tianeptine
- Tianeptine sulfate
- Tianeptine sodium powder
- Tianaa

-

Tianna Green
Tianna Red
Tianna White

Vinpocetine
- Ethyl Apovincaminate
- Common Periwinkle Vinpocetine
- Lesser Periwinkle extract
- Vinca minor extract

Not considered a vitamin, mineral, botanical, amino acid,
concentrate, metabolite, constituent, extract, substance to
increase the total dietary intake, or a combination of the
preceding substances
Considered an unsafe food additive; used as a prescription
drug in some countries of Europe, Asia and Latin America;
may cause addiction and should be avoided for use in
opioid use disorder (27)

Not considered a vitamin, mineral, botanical, amino acid,
concentrate, metabolite, constituent, extract, substance to
increase the total dietary intake, or a combination of the
preceding substances
FDA considers vinpocetine as a synthetic compound not
directly derived from Vinca minor L. plant or Voacanga
seeds; FDA has not evaluated claims on labels for
increasing brain function, memory, focus, weight/fat loss,
energy, vision, and treating motion sickness, menopausal
symptoms, chronic fatigue, seizures, and conditions of the
ear and eye (28)

Supplement companies are not required to prove the safety and efficacy of their products before
market entry. However, if brought to the FDA’s attention, the product may be reviewed by the
FDA’s Task Force on "Consumer Health Information for Better Nutrition". The FDA has published
various resources on its guidance for conducting evidence-based reviews. (9) Since these
publications highlight the process through which the FDA conducts its evaluation, it may also
encapsulate the types of research that a supplement company may use to validate safety and
effectiveness claims. The following summarizes some of the factors the Task Force will use to
substantiate, on a case-by-case basis, the safety and health claims of supplements:
●

Has the supplement been connected with serious or life-threatening side effects
or illness?

●

●

Has the product undergone an FDA Safety Review?
-

Is it an authorized food additive?

-

Is it GRAS affirmed, listed, or has received a letter of no objection?

Quantity of claim evidence?
-

How extensively has the ingredient been characterized?

-

How extensively has a disease or condition that the supplement is claimed
to affect been characterized?

●

●

Do reviews of the evidence of a claim exist from recognized groups of experts?

Strength of efficacy claim’s evidence?
-

Intervention studies

-

Observational studies

-

Review articles

-

Animal and in vitro studies

For each study, what was/were the:
-

Number of studies, number of subjects?

-

Level of methodological quality (high, medium, low)?

-

Outcomes?

-

Consistency with other studies in general?

-

Relevance to the US population?

●

Is there consumer research supporting the truthfulness of a claim?

●

What is the agreement among qualified experts?

●

What is the specificity of the efficacy claim if an ingredient-condition is concluded to
be valid? (13)

Example Cases
From 2007-2016, approximately 776 dietary supplements contained unapproved
pharmaceuticals that were not included on the label, according to FDA warnings. (53) Another
analysis found that while 746 supplement brands were implicated in adulteration warnings, only
360 issued voluntary recalls. (30) Furthermore, of more than 140 companies implicated, only 7
warning letters were issued by the FDA. Under the FDA Food Safety Modernization Act, the
agency does have the power to issue mandatory recalls if voluntary recalls are not performed, or
it may implicate the Department of Justice. (30)

How is Quality Determined?
Determining what constitutes ‘quality’ requires a multi-faceted approach. There is wide variation
in the methods that ingredients are sourced and produced, as well as in how products are tested,
researched, labeled, and certified. Determining the quality of supplements can be complex,
especially in cases where there are multiple ingredients included in one product. This section will
provide information on the wide variety of considerations that may be made when determining
the quality of a particular ingredient or product.
It is important to note that quality standards applied to a particular ingredient or product in the
following sections do not always apply to the manufacturers of that particular product in general.
For example, the ingredients in Product A may have been sourced from a particular reputable
ingredient manufacturer, may have ample research backing its efficacy and safety in a specific
condition of use, or may possess a variety of 3rd-party certifications that demonstrate ingredient
integrity; however, these considerations may not necessarily apply to Product B from the same
company. It is thus important to evaluate the quality characteristics of each individual product
and ingredient. Many companies will apply the same standards for sourcing, testing, research,
labeling and certification across their entire offering, however, scrutiny is recommended prior to
generalizing manufacturer quality standards compared to individual products and ingredients.

Ingredient Sourcing
Determining ingredient quality begins with its source and the means through which the
ingredient travels along the supply chain. There are several considerations to be made when
considering the ingredient quality and safety within a supplement, including:
●

Location of origin and environmental conditions

●

Derivation and processing of the ingredients themselves

●

Ingredient analysis and certification;

●

and other operational considerations (52)

The World Health Organization (WHO) has published guidelines for good agricultural and
collection practices for medicinal plants, which support methodologies that can be used for
improving ingredient source quality and safety in these aforementioned ingredient source quality
considerations. (60) Specific considerations with regards to the technical aspects of ensuring
ingredient quality will vary from ingredient to ingredient. For example, environmental conditions
that lead to high quality for one ingredient may not be an optimal condition for another. Many
ingredients have reference standards that provide detail on optimal specifications and conditions
for sourcing, processing, transport, and storage.

Origin
The production of safe supplements and considerations concerning quality starts with a
knowledge of the ingredient’s origin. Ingredients derived from botanicals within the same
species, for example, may show differences in quality (such as physical differences or makeup of
constituents) when originating from different locations due to factors such as soil or climate.
Other considerations relating to origin may include ground, air, or water pollutants, how the land
was previously used, whether there are any other botanicals, organisms, or human activities that
may alter the particular botanical’s growth or quality. (60)
Soil
Soil conditions can affect the quality of botanical ingredients. Consider soil type, drainage,
moisture retention, fertility and acidity, and documentation of used fertilizers (organic vs.
chemical). (60)
Climate
Climate considerations can include the length of the day, frequency of rainfall, and changes in
field temperatures as these can alter the physiological and biochemical properties of botanical
ingredients. (60)
The social impact of sourcing can also be a separate consideration related to ingredient origin.
This can include factors such as fair wages and employment opportunities, and community
investment. (60)

Ingredient Derivation
Consideration of the characteristics of the ingredient source, as well as the process for acquiring
such ingredients should be obtained. It is recommended that consideration into the identity of
botanical ingredients be identified. This includes recording relevant scientific names (genus,
species, subspecies/variety, author, and family), common names, cultivar name, ecotype,
chemotype, and phenotype. (60) The WHO also recommends the use of evidence-based
cultivation practices and other cultivation principles including plant rotation to promote
environmental sustainability.

Harvesting
Consideration of the season or time period should be made when harvesting botanicals as this
may alter ingredient quality. Constituents can vary in botanicals depending on the stage of
growth for the plant at the time of harvest. The WHO recommends that avoiding rain, high
humidity, and other wet conditions during a harvest to avoid quality issues including microbe or
mold growth. The same reasoning applies to avoiding contact with soil. If roots are harvested,
soil removal should occur immediately. All harvested materials should be contained in dry, clean
conditions without exposure to pests, livestock, or other animals. Preservative incorporation
should be avoided, but if necessary, they should follow national regulations for manufacturers.
(60)
Drying
Drying of harvested herbs avoids damage from microbes and mold. Appropriate moisture
content can vary from ingredient to ingredient, however. The WHO recommends that all
methods used for drying of a botanical be recorded as these can alter the qualities of the
ingredients. (60)
Processing
The WHO asserts that processing botanicals may be done to improve purity, reduce drying time,
protect against mold, microorganisms and insects, remove toxins, and improve therapeutic
efficacy. The WHO also lists common practices including:
●

Pre-selection

●

Peeling and chopping

●

Boiling, steaming, soaking

●

Pickling, treatment with lime

●

Distilling, fumigation, roasting

Any processing to remove microbes should be documented by method and material. (60)
Similar steps may be taken with ingredients of non-plant origin. For example, chondroitin sulfate
may be derived through synthetic processes, while it may also be derived from a variety of
animal sources, each of which has its own molecular properties. In addition to tissue source,
variation in extraction and purification protocols can lead to differences in properties and purity.
Differences in the derivation of supplements such as chondroitin sulfates from different animal
sources may lead to differences in standards compared to synthetically derived standards that
may adhere to pharmaceutical standards. Further differences in properties of supplements based
on origin can lead to variation in bioavailability, and specific activity efficacy. (59)

Analysis and Certification
When considering the quality of an ingredient or product, it may be important to refer to the
documentation of ingredient analyses and other certifications. Analyses and certification provide
information on ingredient identity, composition, and other information regarding measures of
microbials, mycotoxins, heavy metals, pesticides, polyaromatic hydrocarbons, or intentional
pharmaceutical adulteration. (52) Documentation, certificates of analyses, and other 3rd-party
certification may be acquired at both the manufacturer and distributor level in the supply chain.
More detail on ingredient and product manufacturers’ and distributors’ documentation,
certificates of analyses, and other 3rd-party certification are provided below.

Operations
The operating conditions can also play a role in determining ingredient and supplement quality.
This involves the processes of packaging, labeling, storage, transport, and the documentation of
all processes used in the supply chain. Other considerations may involve how an organization
manages its relationships with its ingredient sources, distributors and consumers. This may
involve direct or indirect relationships, as well as strategies to improve supply chain transparency,
such as blockchain sourcing.
Packaging and Labelling
The WHO recommends that ingredients should be packaged as quickly as possible to avoid
deterioration, possible contact with contaminants, or other damage to the plant. Labels should
include scientific name, specific plant part, origin, cultivation date, the identity of the ingredient
source and processors, quantitative information, and any information relating to the ingredient’s
approved quality or other national regulatory labeling requirements. Records of batches should
be kept as defined by national regulations. (60)
Storage and Transportation
The WHO recommends that transportation conveyances be cleaned between deliveries and that
measures are taken to avoid moisture. Further, the separation of organic and non-organic
ingredients should be maintained during transport and storage. Fresh botanical ingredients are
ideally stored between 35-46 °F (2-8 ℃), while frozen ingredients should be stored at less than
-4 °F (-20℃). (60)

Documentation
Documentation and dating of adopted standard operating procedures should be maintained.
Records may include:
●

Seeds and propagation

●

Cultivation location

●

Rotation of crops

●

Cultivation

●

Use of fertilizers, or other substances or chemicals that control growth, pests or weeds

●

Circumstances that may alter quality (e.g. extreme weather, exposure to contaminants or
pests)

●

Ingredient collection

●

Any processing steps taken

●

Transportation and storage

●

Any use of fumigation

●

Business agreements, intellectual property

●

Batch numbers (60)

Supply Chain
Direct relations with ingredient manufacturers
Many ingredient and product manufacturers may develop direct relationships with a particular
ingredient source. These relationships may be based on a variety of factors including personal
connections, geography, industrial experience, equivalence in ingredient standards, pricing, and
more.
Some supplement companies may also outsource the manufacturing of their products to contract
manufacturing facilities. Others may also possess their own manufacturing facilities.
It is also possible that a company maintains indirect relationships throughout the supply chain, for
instance, a supplement manufacturer may source its ingredients from a bulk wholesaler, rather
than directly from the ingredient source. It is important to consider that with each added layer
within the supply chain, the complexity of the quality considerations previously described can
increase. Information regarding original ingredient sourcing or other processes may be missed or
even ignored during the manufacturing process. Thus, it is important to consider the strategies
through which a company may show transparency throughout its supply chain with verifiable
documentation of upheld standards.

Blockchain sourcing
Blockchain sourcing is a means by which transparency in the supply chain process can be
validated and is continuing to evolve in the management of the healthcare supply chain and
among other industries, (1) including food safety. (42) It involves a secure, step by step
verification of ingredient supply, handling, distribution, and sale as it progresses from the original
source (i.e. farmer, lab, etc.) to the consumer. Blockchain decentralizes the supply chain, meaning
that it is not owned by any one particular group or individual. Each ‘block’ involves time-stamping
transactions for a particular batch, which becomes unalterable once uploaded into the supply’s
chain of events and ultimately accessible to be viewed by anyone within the network. (36)
Blockchain technologies have been described as a solution within agri-food industries that may
result in improved transparency, security, and reliability within an industry that has been
commonly perceived to have pervasive fraudulent and adulterating activity. (36) A pilot-case
study from a global corporation claimed that the implementation of a blockchain sourcing solution
reduced the time it took to track the origin of a food/ingredient from seven days to 2.2 seconds.
(38) The implementation of numerous tracking methods and uploading of electronic certificates
linked to the product through its QR code may involve some of the following:
-

Farm or ingredient source location

-

Soil quality, fertilization, storage temperatures

-

Smart tagging of individual ingredient/ingredient source with bar codes; tagging batch
numbers

-

Recording movements, behaviors or other qualitative data for animal, fish, or poultry (etc.),
including welfare

-

Recording quality from seed, to harvest, to storage, to wholesale and to consumer outlets

-

Provide indication of human and employee rights

-

Relevant processing data

-

Tracking shipping conditions (temperature, humidity), geography, speed

-

Track and store data for industry performance benchmarking

-

Track who has recorded data

-

Record business, legal or security agreements across all suppliers and distributors (38)

Quality standards and certifications
Foundational Standards
Foundational standards are programs or services that are informed by evidence to address health
issues within the industry. These are standards that should encompass research, communication
of knowledge, program planning and evaluation, and require maintenance and improvement in
quality and transparency. Foundational standards may include good manufacturing practices
(GMPs), ingredient and product analysis, development, and clinical effectiveness research, as
well as allergen and source claims.

Good Manufacturing Practices
Current good manufacturing practices (cGMPs) were developed by the FDA to provide a
definition for manufacturing and quality standards in the US. (40) The DSHEA of 1994 required
the FDA to implement cGMPs for dietary supplements, though it was not until 2007 that these
were fully approved, and until 2010 before they were a legal requirement to be followed by
companies involved in the manufacture and distribution of dietary supplements. (39) The FDA’s
cGMP rules for dietary supplements are a hybrid of food and pharmaceutical regulations,
intended to provide verification and validation of ingredients and processes. (40)
For the full list of cGMP requirements, see the FDA’s Title 21: Part 111.
Dietary supplement cGMP rules apply to companies that manufacture, package, label, or hold a
dietary supplement, from any State or Territory of the US, District of Columbia, or
Commonwealth of Puerto Rico. Retail establishments are not subject to GMP standards, unless
they include a warehouse or storage facility. Manufacturers who only sell ingredients to other
manufacturers for processing into a supplement for future sale, are not required to be cGMP
compliant. However, cGMP compliance would be required if the manufacturer sells its ingredient
to a company that simply packages or labels the ingredient for sale. Practitioners are also subject
to cGMP rules on a case by case basis. The FDA indicates that their enforcement of cGMP
regulations may not be necessary if a practitioner makes formulations before a consultation for a
client, in limited quantities. The FDA expects practitioners to exercise professional discretion to
meet their client’s needs if supplement formulations are created in-house. (26)

The FDA’s cGMP regulations require manufacturers to:
-

Ensure personnel are qualified

-

Ensure protective measures in facility design and construction, as well as in the
manufacturing, packaging, labeling and storage processes protect against ingredient
and supplement adulteration

-

Ensure that tools/equipment use are valid for their intended use

-

Ensure records for master manufacturing and batches are produced

-

Ensure that written records for procedures of quality control and product complaints
are kept

-

Ensure that facility conditions (temperature, humidity, light, sanitation) are appropriate
throughout the manufacturing and storage processes

-

Ensure that records are retained for one year after the date of expiration, or two years
beyond the last date of distribution (55)

A particularly important component of cGMP regulations is the requirement for companies to
validate the identity of ingredients. (40) This involves conducting tests in-house or third party
sources to generate a certificate of analysis or relying on the certificates from the ingredient
source. Standards for assessing ingredient quality can be established by the manufacturer,
though the use of other quality management schemes (in addition to adhering to cGMPs) such
as the I nternational Organization for Standardization’s (ISO) to establish standards for ingredient
specifications and manufacturing processes may be preferable.
Under the Food Safety Modernization Act (FSMA) of 2011, both domestic and foreign facilities
(ie. outside of the US) that manufacture, process, pack, or hold dietary ingredients or
supplements must abide by the FDA’s cGMP, ‘Hazard Analysis’, and ‘Risk-Based Preventative
Controls for Human Food rule’ regulations. (16) These facilities must also register with the FDA,
which makes them subject to FDA inspections. (15)
The FDA requires importers of foods (including dietary supplements) to develop Foreign
Supplier Verification Programs (FSVP) for each product imported to ensure the foreign
suppliers meet U.S safety standards. Unless otherwise exempt, companies importing
foods, ingredients or supplements from other counties are required to:
●

Develop and Perform FSVPs with a qualified employee

●

Perform hazard analyses
-

Biological, parasitic, bacterial

-

Chemical, radiological, pesticidal and drug residues, toxins, unapproved additives,
allergens

●

Physical

Evaluate product and supplier performance risk
-

Hazard analysis and its evaluator’s qualifications and reliability

-

Supplier’s food safety practices and procedures

-

Supplier’s compliance with applicable U.S food safety regulations for the product
-

Previous FDA warning letters

-

Import alerts

- Supplier’s safety performance history

●

-

Test results

-

Audit results

-

Record of problem correction

Verification that hazards have been minimized or prevented
-

Annual onsite audits by a qualified auditor

-

Testing and sampling product

-

Supplier’s product safety record

●

Take corrective actions and reevaluate the FSVP if necessary

●

Reevaluate the supplier every 3 years or more frequently if new safety performance
information or hazards arise

●

Provide supplier identification to the U.S Customs and Border Protection (56)

Certificate of Analysis (CoA)
A certificate of analysis (CoA) is a certification that indicates that an analysis of a product’s
constituents has been performed. It is provided by a supplier as a citation of the characteristics of
the particular constituent. A CoA is designed to require supplement companies to qualify and
verify that the constituents of their products are accurate (eg. the vitamin C provided by the
supplier is in fact, vitamin C and not vitamin D), of a particular quality and at low risk of
contamination or adulteration. (40)
The FDA requires companies to conduct identity testing, however, these standards can be
chosen and developed by the companies themselves. Companies have no obligation to publicize
standards, which inherently makes it difficult to compare the quality of two products using the
same ingredient. (43)(54)(57)
United States Pharmacopeia (USP) standards have been developed to describe ingredient
specifications and tests for identity, strength, quality and purity, and provides companies with the

opportunity to document the quality of their products. Argument has been made to hold
supplements to similar standards to pharmaceuticals where the active ingredient should
compose 95-105% of the content claimed on a nutraceutical label. (41)
Certificate of raw materials
Certificates of raw materials provide the documentation of the analyses performed on the
raw ingredients or constituents provided by suppliers. These may be provided by raw
material suppliers to manufacturers of products for reference and validation. (54)
These certifications are completed for each batch of the particular component. Companies
that do not conduct their own tests prior to using a particular raw component may rely on the
certificate of raw materials from the supplier by confirming the supplier’s test results to validate
reliability. The raw material supplier’s CoA includes a description of the analysis used, any test
limitations, and the actual test results, which must be repeatedly re-confirmed. In order to rely
on the supplier’s CoA, the company must also document how the supplier was qualified, and
the basis for qualification needs to be reviewed and approved by the company’s quality
assurance personnel. (54)
Certificate of finished products
Certificates of finished products provide the documentation of the analyses performed on
the supplements produced by manufacturing companies. This may involve confirming the
ingredient identity, microbiological, heavy metals, pesticides/herbicides, aflatoxins, melamine,
residual solvents, preservatives, and dyes. For example, analyses using atomic absorption,
spectrophotometry, inductive coupled plasma and neutron activation may test for heavy metals,
pesticides and a variety of other toxins, while other tests can determine the presence of other
chemicals, allergens, foreign substances, as well as confirm ingredient specifications. (3)
Batch testing helps to minimize the risk of ingesting supplements that may either contain
substances that are unlabelled, or ingredients contained in toxic ranges. Batch testing is a
means by which the likelihood of supplement contamination may be assessed. It involves taking
a sample from a particular batch or several samples from different sources within the same batch
to conduct product testing. (37) Some batch testing programs involve testing at various stages
of the manufacturing and distribution process. This can include tests of samples for individual
ingredients within each batch, samples of products prior to commercial release, as well as
blinded post-market testing where the product may be purchased from sources such as retail
outlets and tested for contamination. Some companies will publish the results of their batch

testing certificates of analyses as an act of transparency, while others offer this service through
the use of batch lot numbers.

Research
Quality is also determined by the research that supports the use of individual ingredients
and final products for nutritional support and in clinical applications. However, in contrast
to pharmaceuticals, clinical studies and other research may not have been conducted prior
to a dietary supplement’s entrance into the market. (57)
It is important to note that the FDA has no pre-market authority to review ingredient safety or
efficacy claims in products only containing ingredients that were part of the food system prior
to October 15th, 1994. (29) While manufacturers have a legal obligation to ensure that their
products are safe and labeled truthfully before they are introduced to the market, they do not
need to submit scientific evidence to the FDA. The FDA collects adverse effect information and
may evaluate supplement claims post-market, though this is limited by FDA resources. If a
product is determined to be unsafe, adulterated, or untruthful, the FDA may require the
company to remove the product from the marketplace, and take legal action. (44)
Research is necessary to ideally inform supplement use in health conditions, and for developing
industry regulations and policies that may ultimately improve the quality within the industry as
a whole. This involves research in areas of ingredient identification, safety, and efficacy. (35)
Product Identification
Research is required to validate the use of ingredients in a particular product, and in many
cases (as exemplified with botanicals), the individual constituents of the plant itself. Research
is required to adequately characterize the components of particular ingredients that may
have health impacts and to determine exactly which bioactive constituents may confer these
health outcomes. (35)
For example, the roots and leaves of Malva parviflora have been used to reduce dandruff and
soften hair, whereas the leaves and flowers can be used to soften sensitive skin, reduce swelling,
and remove toxins. (2) As the bioactive components of foods are different from those found in
supplements, research is required in order to determine their forms, combinations, and safe but
efficacious dosing. The bioactive compounds have not been identified for all natural ingredients,

and thus, research is required to discover analytical methodologies to identify the contents
of active components and thereby create standards for supplement quality. (35)
When submitting an NDI notification to the FDA, companies are required to provide product
identification data to substantiate the basis for ingredient safety. Specifications can be based
on standards designed by the manufacturer or distributor. These data may be derived through
in-house testing and must include each component’s identity specification. Further, any other
component specifications needed to ensure that the set standards for purity, strength, and
composition are met, are required to be provided. Additionally, the provision of the limits for
acceptance criteria for contamination that may lead to a compromised product needs to be
provided. (8)
Safety
Products are prohibited from being marketed when there is evidence for a lack of safety.
Research on upper tolerability, as well as safety levels for ingredients and ingredient
combinations is needed to improve concerns about adverse health effects. This includes research
into developing methods of ingredient identification and measurement accuracy, as well as for
the determination of the presence of toxins, chemicals, microbial, and other foreign substances.
Furthermore, research on product and ingredient safety is needed to evaluate other safety
concerns including interactions or nutrient depletions caused by concomitant use of other
ingredients or pharmaceuticals. (35)
When submitting an NDI notification to the FDA, companies are required to provide evidence
that the new ingredient is expected to be reasonably safe by providing studies that may include
human clinical trials, animal trials, or both. Human clinical trials are not explicitly required to
submit an NDI notification. This may be submitted alone or in combination with the
documentation for the history of use, which may consist of “peer-reviewed scientific literature,
reports from authoritative bodies, survey data on food or nutrient composition and consumption,
advertisements or other published promotional material describing the composition of products,
published agricultural or food production data, or cookbooks or other published recipes
documenting the use of an ingredient to prepare conventional foods. Documentation of the
history of use could also include trade secret or confidential commercial information, such as
proprietary survey or consumption data, product sales data, and compositional analyses”. The
minimum requirement of 25 years of widespread and safe use is needed by the FDA. (8)

Efficacy
In addition to measures of safety, high-quality research is important for establishing the efficacy
of a natural health product and its ingredients. A thorough understanding of an ingredient’s
characteristics, mechanisms of action, pharmacokinetic profile and effectiveness in health
outcomes need to be established through specific, reliable, reproducible and valid studies prior to
being subject to clinical trials. (35) This should be accomplished to reduce the risk of conducting
large, expensive trials that may invalidly lead to conclusions about an ingredient’s effectiveness
and safety (or the lack thereof), which can lead to misconceptions about product quality and the
image of the supplement industry as a whole.
Research on the effect of variation in delivery form can also be a consideration for assessing
efficacy. The use of soft gels, tablets, liquids, chewing gums, patches, sprays, or other
control-release can modify the stability, absorption, and delivery of a particular ingredient in the
body, thereby affecting the overall efficacy of the product. (41)
When submitting an NDI notification to the FDA, information on product efficacy is not required
for approval. (8)

Allergens & Source Claims
The labeling of allergens and claims related to the sourcing of supplement components is an
important strategy to reduce allergic reactions and unintentional consumption of ingredients that
are restricted by certain diets.
The introduction of the Food Allergen Labeling and Consumer Protection Act (FALCPA) by the
FDA in 2004 required eight major allergens to be listed on supplement labels when they are
contained in the product: milk, egg, fish, crustacean shellfish, tree nuts, wheat, peanuts, and
soybeans. The type of tree nut (e.g. almonds, pecans, or walnuts) or species of fish (e.g. bass,
flounder, or cod) and crustacean shellfish (crab, lobster, or shrimp) must also be specified, along
with any flavoring, coloring, or incidental additive containing, or that is a major food allergen.
However, FALCPA does not require manufacturers to list ‘may contain’ statements from
unintentional cross-contact throughout the manufacturing process such as growing and
harvesting ingredients, or sharing storage, transport, and production equipment. (19)

Common examples of allergen and source claims:
●

100% plant source

Glyphosate

●

Sugar

●

Corn

Residue Free

●

Sulphite

●

Dairy

●

Lactose

●

Tree nuts

●

Egg

●

Peanut

●

Wheat

●

Fish

●

Sesame Seed

●

Yeast

●

Gluten (certified)

●

Shellfish

●

Vegan

●

Gluten

●

Soy

●

Vegetarian

(non-certified)

●

Starch

●

Regulations for labeling a product as free of gluten requires that manufacturers abide by a
standard for the maximum detectable content for gluten. For a product to be labeled as
“gluten-free”, there must be less than 20 ppm of gluten, or the item does not contain or was not
derived from any type of wheat, rye, barley, or crossbreeds. Gluten-free labeling is not permitted
when ingredients derived from these grains have not been processed to remove gluten, or if
processing resulted in the item containing more than 20 ppm. (17)
While the FDA does not allow for product labels to be misleading, the agency does not provide a
definition for labeling claims related to other allergens, such as “dairy-free”. The importance of
validating such claims on product labels may, therefore, be assisted by using third-party
certifications, which can provide a seal indicating that an independent laboratory was able to
legitimately confirm that the product is free of the particular allergen.

Third-Party Certifications
Third-party certifications provide companies with a means of improving sourcing, manufacturing,
distribution, and labeling transparency. A supplement company can opt into having an
independent organization evaluate a variety of factors throughout the creation and marketing of
dietary supplements at any stage of the sourcing, manufacturing, and marketing process.
For example, this may involve independent laboratory audits to test for product identity, strength,
purity, and contaminants. Other certifications may involve ensuring that protocols for acquiring or
harvesting ingredients abide by dietary or religious restrictions, for instance. (4) The following
table provides a list of 3rd party certifications:

Organization

Description

United States
Pharmacopeia
(USP)

The USP Dietary Supplement Verification Program is a
voluntary third-party certification aimed at verifying the
quality of finished products, ensuring what’s on the label is in
the bottle.

International
Organization for
Standardization
(ISO)

The International Organization for Standardization (ISO) is an
independent, non-governmental organization responsible for
developing standards for products, services and systems, to
ensure quality, safety, and efficiency. Supplement companies
can become ISO-certified through accredited certification
bodies.

National
Sanitation
Foundation
(NSF)

The National Sanitation Foundation (NSF) works to develop
public health standards and certification programs that help
protect the world’s food, water, consumer products, and
environment.

NSF cGMP

The Good Manufacturing Practices (GMP) registration
program from the NSF provides an independent audit for
manufacturers of raw materials, ingredients and supplements,
as well as distributors, warehousing, and packaging firms. The
program verifies a company’s commitment to current GMP
standards for processes, procedures, and documentation of a
product’s identity, strength, composition, quality and purity.

National
Sanitation
Foundation
(NSF) Certified
for Sport®

NSF Certified for Sport is a third-party certification program
designed specifically for sport supplements to ensure
products do not contain unsafe levels of contaminants,
prohibited substances, and masking agents.

AEMTEK

AEMTEK provides third-party laboratory testing, research,
training, consultation, and sampling services. This includes
pathogen, environmental, shelf-life and stability, probiotic
testing.

Advanced
Laboratories

Advanced Laboratories provides analysis testing for microbes,
chemicals, metals, raw materials, food products, stability and
labeling services for supplements.

Alkemist Labs

Alkemist Labs provides identification services and analytical
testing solutions for product safety, transportation and quality
guidelines. This company particularly focuses on botanical
ingredients.

Merieux
Nutrisciences

Merieux Nutrisciences (formerly Silliker), provides third-party
compliance audits for GMP and other regulations for HACCP,
distribution centers, food safety management systems,
packaging, and dietary supplements.

MicroQuality
Labs Inc.

MicroQuality Labs Inc. is a third party service that can provide
analytical, microbiological, and stability testing and cGMP
guidance within the supplement industry.

Underwriters
Laboratories
(UL)

The UL is a nonprofit organization that provides research and
safety services and sustainable commercialization strategies
across a broad spectrum of industries worldwide.

Venture
Laboratories

Venture Laboratories is a third-party testing and research
facility that provides enzyme, microbiology and chemistry
analyses to the food, dietary supplement and agriculture
industries.

USDA Organic

The National Organic Program (NOP), a program housed
within the United States Department of Agriculture (USDA), is
responsible for developing national standards for production,
labeling, and enforcement of all USDA organic products.

Canada Organic

The Canada Organic certification is regulated by the Canadian
Food Inspection Agency. Various certification agencies may
provide Canadian Organic certification services in accordance
with the Canada Organic Regime.

European
Commission
Organic Certified

An organic certification program that ensures that products
that have been produced, transported and stored across the
European Union. This certification may be provided by
authorized control agencies or bodies that work with the
European Commission.

International
Certification
Services (ICS)

The ICS is a subsidiary program that provides organic
certification services. This includes standards upheld by the
USDA National Organic program, the Farm Verified Organic
Standard, the Canadian Organic Regime, the European
Commission organic certification, and the Japan Organic
standard.

Fair Trade

Fair Trade Certified, a third-party certification based on social,
environmental, and economic standards, ensures that
products are grown, harvested, manufactured, and traded in
ways that improve lives and protect the environment.

The International
Fish Oil
Standards
(IFOS)

IFOS is a third-party certification program focusing exclusively
on testing the purity, potency, and freshness of omega-3 fish
oil products. The certification program is run by Nutrasource, a
private consulting company.

Friend of the Sea

Friend of the Sea is a certification standard of the World
Sustainability Organization. It is a leader in protecting the
marine environment and promoting sustainability in fisheries,
aquaculture, fishmeal, and omega 3 fish oil. It is recognized
globally by a National Accreditation Body.

Marine
Stewardship
Council (MSC)

The MSC is an international non-profit organization seeking to
protect marine environments and seafood sources. The MSC
ensures that sustainability standards are set for fisheries,
sustainability within the seafood’s chain of custody, and for
sustainability and social responsibility of seaweed production.

International
Probiotic
Standards
(IPRO)

IPRO is a third-party certification program that focuses on
quality assurance and control for probiotic products. Analyses
include tests for microbes, heavy metals, capsule
disintegration, and probiotic counts to ensure transparency in
the manufacturing, handling, testing, storage, shipping, and
labeling of products.. The certification program is run by
Nutrasource, a private consulting company.

International
Genetically
Modified
Organism
Evaluation and
Notification
Program (IGEN)

IGEN is a third-party certification program that ensures that
herbal supplements, vitamins and food ingredients do not
contain GMO genes and proteins found in bioengineered
ingredient sources. The certification program is run by
Nutrasource, a private consulting company.

The Non-GMO
Project

The Non-GMO Project is a non-profit organization offering a
third-party non-GMO verification program that aims to
support sources and/practices that effectively minimize GMO
risk to the supply chain.

Non-GMO True
North

The Non-GMO True North certification is a seal developed by
NSF to assure that ingredients and retail products are
non-GMO throughout the supply chain

Choose Cruelty
Free

Choose Cruelty Free is an independent, non-profit
organization that products are either never tested on animals
or within the preceding five years of accreditation application.
A company cannot be accredited unless all parent and
subsidiary organizations are likewise, certified. Products are
furthermore unable to be sold in jurisdictions mandating
animal testing.

PETA’s
Cruelty-Free
certification

The Beauty Without Bunnies program is run by PETA, a
non-profit organization. Companies are required to provide a
statement of assurance that ingredients, formulations, or
finished products have not been or will not be tested on
animals.

Leaping Bunny

The Leaping Bunny program is run by the Coalition for
Consumer Information on Cosmetics. The program requires
that all parties in the supply chain have not been party to
animal testing, the company must implement a supplier
monitoring system and must be willing to recommit annually.

A Greener World AGW is a non-profit organization supporting farmers and
ranchers with regards to three certifications: Certified Animal
(AGW)
Welfare, Certified Grassfed, and Certified Non-GMO. The
Animal Welfare certification requires that animals are raised
outdoors on farms using sustainable and high-welfare
practices.

A Greener World AGW is a non-profit organization supporting farmers and

ranchers with regards to three certifications: Certified Animal
Welfare, Certified Grassfed, and Certified Non-GMO. The
Certified Grassfed certification indicates that animals were fed
100% grass and forage diet, raised outdoors, and managed
with higher welfare and environmental standards.

A Greener World AGW is a non-profit organization supporting farmers and

ranchers with regards to three certifications: Certified Animal
Welfare, Certified Grassfed, and Certified Non-GMO. The
Certified Non-GMO logo ensures that products are free of
genetically modified or engineer feed, supplements,

ingredients, and that animals were treated with high welfare
standards.

Green Clean
Institute (GCI)

The Green Clean Institute offers a Truth in Labelling for Green
Product Certification program to ensure that products are truly
organic, natural and biodegradable. Broadly the GCI provides
training, certification and better management in cleaning
services for individuals, companies, facilities and products.

Green-e
Certification

The Green-e Certification program is offered by the non-profit
Center for Resource Solutions that focuses on verifying the
adoption of clean energy programs. Programs include the
Green-e Climate, Green-e Energy, Green-e Marketplace and
Green-e Renewable fuels

ProTerra
Foundation

The ProTerra Foundation is a not-for-profit organization that
promotes food and feed sustainability, It provides certification
that crops, food, and feed are Non-GMO and that the food and
feed production system is sustainable.

Eurofins

Eurofins provides verification for food, feed, supplements, and
procurement teams to ensure that Non-GMO practices are
implemented throughout the supply chain.

Natural Food
Certifiers

The Natural Food Certifiers provides six certification services
including its vegan, gluten, kosher, GMO, USDA organic, and
organic certifications.

Natural Food
Certifiers

The Natural Food Certifiers provides six certification services
including its vegan, gluten, kosher, GMO, USDA organic, and
organic certifications.

Natural Food
Certifiers

The Natural Food Certifiers provides six certification services
including its vegan, gluten, kosher, GMO, USDA organic, and
organic certifications.

Natural Food
Certifiers

The Natural Food Certifiers provides six certification services
including its vegan, gluten, kosher, GMO, USDA organic, and
organic certifications.

Natural Food
Certifiers

The Natural Food Certifiers provides six certification services
including its vegan, gluten, kosher, GMO, USDA organic, and
organic certifications.

Gluten-Free
Certification
Organization
(GFCO)

GFCO is an industry program of the Gluten Intolerance Group
(GIG), a non-profit organization that offers third-party
certification to manufacturers of gluten-free products,
including dietary supplements.

Gluten-Free
Certification
Program (GFCP)

Certification that verifies a manufacturer’s gluten-free
processes and claims. This program was started by the
Allergen Control Group and the Canadian Celiac Association,
and Beyond Celiac was the organization that brought the
program to the US.

International
Certification
Services
Gluten-Free
Certification

The ICS is a subsidiary program that provides gluten-free
certification services. Products must have been produced
without the inclusion of wheat, spelt, Kamut, rye, barley, or
oats. Supply chain operators may apply for gluten-free
certification.

Vegan Action

Vegan Action, a non-profit organization, offers third-party
certification to verify vegan claims, ensure that animals and
animal-by products have not been used in the formulation or
manufacturing of products, and ensure that products have not
been tested on animals.

The Vegan
Society

The Vegan Society’s trademark is registered on 30,000
products worldwide. Ingredients and products must exclude
animal ingredients, GMOs from animal genes, must not involve
animal testing and hygiene standards to avoid
cross-contamination to acquire this certification.

VegeCert

VegeCert is a not-for-profit organization that provides
certification for both vegetarian and vegan foods. Inspections
are performed by COR-The Kosher Council. The vegetarian
certifications verify that there are no meat, poultry, fish,
seafood or insects, and the vegan certification ensures no
animal or animal by-products are involved in the process.

The American
Vegetarian
Association
(AVA)

The AVA programs provide certification for vegetarian, and
vegan products. The organization was created to promote the
interests of parties involved in preserving, propagating and
distributing vegetarian ideas and products.

OU Kosher

The OU (Orthodox Union) Kosher agency is a part of a
non-profit communal organization that certifies that products
and production processes are in compliance with Jewish law.

Triangle K

Triangle K provides rabbinical supervision and certification to
ensure that ingredients and products are kosher.

OK Kosher
Certification

OK Kosher is an internationally recognized orthodox kosher
certification agency. OK Kosher seeks to certify, educate,
advocate and promote kosher to build trust between
manufacturers, producers, and consumers.

Star-K

STAR-K certification programs ensure that food and
ingredients meet all kosher requirements. This verifies
inspection of ingredients, manufacturing processes and
products comply with Jewish Code.

ISWA Halal

ISWA Halal certification is managed by the USA Halal
Chamber of Commerce, Inc. and verifies that products comply
with dietary guidelines of the Qu-ran. The ISWA Certification
Department may provide religious and scientific knowledge in
slaughtering procedures and use of ingredients in compliance
with Islamic Dietary and Shariah Laws.

Islamic Food and
Nutrition Council
of America
(IFANCA)

IFANCA is a not-for-profit organization that provides halal
certification programs. IFANCA certified products are found
globally and have been verified to comply with halal
requirements, standards, and Islamic law.

Paleo
Foundation

The Paleo Foundation certifies products that are grain and
pseudograin-free, legume-free, dairy-free, additive-free (i.e.
artificial colors, preservatives, sweeteners, flavors or flavor
enhancers).

The American
Paleo
Association
(APA)

The American Paleo Association is a membership-based
business association that promotes and educates about paleo
foods. Caveman Certified products are backed by the APA to
verify that ingredients and foods are 100% paleo.

PaleoVegan

This organization assists with the certifying products as both
vegan and paleo. It provides other marketing services to
brands through promotions and partnership-based exposure.

Keto Certified

The Keto Certification program was developed by standards
set by the Paleo Foundation. It sets standards for
carbohydrate content and other ingredient specifications.

AOAC

The Association of Analytical Communities (AOAC) is a 3rd
party, not-for-profit association and voluntary consensus
standards developing organization. The AOAC Research
Institute offers the Performance Tested Methods Program
certification that validates proprietary methods reproducibility
and performance.

B Corp Certified

The non-profit B Lab’s B Corporation certification measures
the social and environmental impact, as well as the public
transparency and legal accountability of a company as a
whole. It aims to improve outcomes for employees,
communities, and the environment through an inclusive and
sustainable economy.

Carbon Neutral
Certified

SCS Global Services provides third-party auditing, testing and
standards development in environmental, sustainability, and
food quality certification. SCS assists to identify carbon
footprints, and strategies to reduce emissions.

ConsumerLab

ConsumerLab, LLC independently tests the quality of health
and nutrition products. The Product Reviews and Quality
Certification programs provide an indication of an ingredient’s
identity, strength, purity, and disintegration parameters. CL
also provides programs for multi-label testing of private label
or multi-brand products to ensure that formulations are
identical, as well as Raw Material and Private Label
certifications.

FDA Food
Registered
Facility

The FDA Food Safety Modernization Act (FSMA) has required
facilities that manufacture, process, pack or hold food
products to register and allow the FDA to inspect facilities and
suspend operations under circumstances that risk serious
health consequences or death. Certification indicates the
facility has been registered with the FDA.

FDA Inspected
Facility

The FDA may inspect facilities to ensure that cGMP
compliance in small to large manufacturing companies is
upheld.

Therapeutic
Goods
Administration
(TGA)

The TGA assesses compliance with GMP and Quality
Management System (QMS) standards of manufacturers in
Australia and overseas. The TGA may review documentation
of GMP evidence or conduct on-site inspections.

Informed Choice
and Informed
Sport

Informed Choice and its sister program, Informed Sport are
3rd party certification programs that certifies that a product
and/or its raw materials have been tested for substances that
have been banned by the World Anti-Doping Agency.
Informed Choice involves testing products available in retail to
consumers on a monthly basis, whereas Informed Sport tests
every batch submitted by a company prior to market release.

Made only with
GRAS safe
ingredients

The ‘Generally Recognized as Safe” (GRAS) program
established by the FDA provides a voluntary means to notify
the FDA of a substance added to a food product is GRAS for a
specific use. The conclusions drawn by the individual
submitting the GRAS may exempt the ingredient from
pre-market approval. Products considered as GRAS, data and
evidence about the specific intention for use of the substance
must be widely known. Food additives must be evaluated by
the FDA, though substances used in food prior to 1958 can
occasionally be determined as GRAS based on experiential
history. Ingredients used in supplements are exempt from the
food additive definition and do not need to be GRAS for its
specific use in the product. Other substances such as binders,
excipients or fillers must meet food additive regulations or be
GRAS.

The Detox
Project

The Glyphosate Residue Free certification provides verification
that single ingredients from suppliers, single ingredients in
foods and multi-ingredient products contain no, or below
government-standards for limits of detection of the world’s
most commonly used herbicide, glyphosate.

Natural Products
Association
(NPA)

The NPA is a non-profit organization that advocates for
consumers to gain access to and information on supplement
safety and effectiveness. It offers certification for products to
determine whether they can be considered as natural, as well
as GMP certification.

TruLabel

The TruLabel program was adopted by the Natural Products
Association to ensure that labels are verifiable through 3rd
party laboratory testing of products that have been randomly
selected and purchased in the marketplace.

900 × 479

Tru-ID Certified

The Tru-ID certification provides natural ingredient and
authenticity certifications using DNA biotechnology for each
batch of a product.

Clean Label
Project
Certification

The Clean Label Project is a non-profit organization that
provides a certification program that tests products for
ingredient purity to ensure there is an independent audit of
the presence of contaminants.

Rainforest
Alliance

The Rainforest Alliance is a non-profit organization that offers
certifications representing sustainable practices in agriculture,
forestry and tourism. Suppliers and products with the
Rainforest Alliance certification have demonstrated standards
to promote environmental, social and economic sustainability.

American Forest
Foundation

The American Tree Farm System is a certification program
offered by the American Forest Foundation. It comprises of
74,000 family forest owners that seeks to improve the
sustainability of tree farms and their products. Standards
included management plans, forest protection, pest control
and prevention of other invasive species.

Forest
Stewardship
Council (FSC)

The Forests for All Forever certification programs offered by
the Forest Stewardship Council focus on forest management
and the chain of custody certification which ensures that
forest products are handled correctly from growth to the shelf.
The FSC is a global non-profit organization that sets
standards within environmental, social and economic domains.

1% For The
Planet

The 1% For The Planet organization provides a seal that
indicates that affiliated businesses donate 1% of their annual
sales are directed to non-profit organizations specializing in
environmental sustainability.

Orivo

Orivo provides services aimed to provide verification of marine
ingredients. The laboratory certifies that a product is made
from real marine sources (salmon oil, salmon meal, cod liver
oil, etc) and the origin of the source.

Excipient Considerations
Similarly to those found in pharmaceuticals, excipients found in supplements are added
substances beyond the active ingredient(s) that may assist to improve the manufacturing
process, maintain or enhance product stability, acceptability, safety, pharmacokinetic and
pharmacodynamic profile, or aid in product identification. They may be derived naturally or
synthetically, or from animal, plant, biotechnological, or mineral sources. (58)
Ingredients that are added to supplements such as excipients, binders, and fillers are required, by
the FDA, to meet the requirements of the definition for food additives that may be included in
conventional foods. Thus, manufacturers of supplements are required to comply with food
additive regulations, or the excipient must be GRAS for its intended use. (18)
If the excipient is not currently listed as GRAS, the FDA requires the substance to be submitted
for review to ascertain whether there is “reasonable certainty of no harm” after considering the
substance’s physical and chemical properties, levels that are typically consumed, health effects,
and other safety factors. (22) Approval is required before the presence of the excipient may be
introduced to the market.
Examples of common excipients include:
α-tocopherol: v
 itamin E source - increases solubility, reduces oxidation of oils as an antioxidant.
GRAS listed.
Ascorbic Acid: vitamin C - antioxidant in injection solutions and foods, stabilizes mixed micelles.
GRAS listed.
Ascorbyl palmitate: antioxidant used alone or along with α-tocopherol to stabilize oils in
pharmaceuticals and foods. GRAS listed.
Aspartame: s ynthetic dipeptide artificial sweetener 100-200x the strength of sucrose. Accepted
as a food additive by the FDA.
Benzalkonium chloride: antimicrobial preservative used in opthalmic, nasal, otic, parenteral, and
cosmetics.

Boric acid: antimicrobial preservative in eye drops, cosmetics, ointments, and topical creams.
Calcium carbonate: u
 sed as a diluent in solids, a base in dental medicines, a buffering agent, a
bulking agent in sugar coatings, opacifier in film coatings, an antacid, and improves dissolution
for dispersible tablets.
Carrageenan: acts as an emulsifying, stabilizing, suspending, sustained-release, and viscosity
agent in emulsions, gels, creams, lotions, eye drops, suppositories, tablets, and capsules. GRAS
listed.
Castor oil: triglyceride acting as an emollient, oleaginous vehicle and solvent in cosmetics, foods,
pharmaceutical topical creams and ointments, tablets and capsules, ophthalmic emulsions and
i.m. injections. GRAS listed.
Citric acid: antioxidant, preservative, flavor enhancer, and acidifying, buffering, chelating agent in
enteric-coatings, effervescent granules and tablets, insulin powder, and foods. GRAS listed.
Ethanol: solvent to improve solubility, extraction in herbal liquid extracts and tinctures,
homeopathic preparations. Possesses bacteriostatic, antibacterial, antifungal, antiviral properties.
Gelatin: hydrolyzed proteins of animal collagen - forms hard and soft gel capsules,
micro-encapsulation of drugs for use as powder, may enhance dissolution. Also used in foods.
GRAS listed.
Glycerin: occurs naturally in animal and vegetable lipids - antimicrobial preservative, cosolvent,
emollient, humectant, plasticizer, solvent, sweetener and tonicity agent in oral, otic, ophthalmic,
topical and parenteral pharmaceuticals. GRAS listed.
Hydroxypropyl methylcellulose (HPMC): c ontrolled/extended-release agent,
dispersing/dissolution enhancer, emulsifier, solubilizing/stabilizing agent,
suspending/viscosity-increasing agent, used in coatings and increases adhesiveness in oral,
ophthalmic, nasal and topical pharmaceutical formulations, cosmetics and food products. GRAS
listed.
Lanolin: purified waxy substance from sheep’s wool - emulsifying agent used in ointment bases
of pharmaceuticals and cosmetics which can facilitate drug absorption.

Lactose: natural disaccharide of galactose and glucose - tablet and capsule diluent and filler, and
acts as a dry powder carrier for inhalation, and a lyophilizer. GRAS listed.
Lecithin: complex mixture of phospholipids often sourced from egg or soybeans - emulsifying
and solubilizing agent and acts as an emollient in injections, parenteral nutrition formulations, and
topical creams and ointments. GRAS listed.
Macrogols (polyethylenglycols): plasticizer, solvent, lubricant, and a base for ointments and
suppositories in parenteral, topical ophthalmic, oral and rectal pharmaceuticals.
Magnesium stearate: lubricant used in capsules and tablets, cosmetics, and pharmaceuticals.
GRAS listed.
Modified cellulose (microcrystalline): dispersing, stabilizing, suspending and thickening agent
acting as an emulsion stabilizer in formation of gels in nasal/topical sprays, lotions, creams, gels,
and oral suspensions and emulsions. GRAS listed.
Modified cellulose gum (croscarmellose sodium): disintegrant for capsules, tablets, and
granules.
Potassium sorbate: antimicrobial, antibacterial, antifungal preservative used in pharmaceuticals,
foods, enteral preparations, and cosmetics. GRAS listed.
Propyl gallate: antioxidant and antimicrobial to prevent lipid rancidity, increase stability in
powders in cosmetics, perfumes, foods, and pharmaceuticals. GRAS listed.
Sesame oil: oleaginous vehicle and solvent for sustained-release injections (not for intravenous
use) for oil-soluble pharmaceuticals, oral capsules, rectal suppositories, ophthalmic preparations,
emulsions, and suspensions.
Silicon dioxide: a
 nticaking, emulsion and thermal stabilizing, suspending, viscosity-increasing
agent acting as an adsorbent, glidant, and disintegrant and can improve flow properties of dry
powders, tablets, and capsule fillings. GRAS listed.
Sodium metabisulphite: antimicrobial preservative and antioxidant in oral, parenteral, and topical
pharmaceuticals and foods. GRAS listed.

Soybean oil: oleaginous vehicle and solvent used in parenteral nutrition, oral and intravenous
pharmaceuticals with emollient properties.
Stearic acid: emulsifying, solubilizing, lubricating agent in topicals, tablets, capsules, and
coatings and acts as a sustained-release carrier. Hardens glycerin suppositories, and used in
cosmetics and foods. GRAS listed.
Tartrazine: used as a yellow-orange colorant. US regulations require labels to indicate that it
may cause allergic reactions.
Titanium dioxide: opacifying and coating agent used to provide a white color in confectionery,
cosmetics, foods, plastics, topicals, and oral pharmaceuticals.
Xylitol: coating and sweetening agent used as a diluent, emollient, humectant, and filler. Equal
sweetness to sucrose. GRAS listed. (51)
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