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WHAT IS COLLAGEN?

A group of abundant, fibrous proteins found in vertebrates, and is the
primary building block of skin, connective tissue, cartilage, tendons, and
bones. Supplemental collagen, comes in a variety of forms and is found
as an ingredient for both cosmetic and dietary applications.

WHEN IS THE IDEAL TIME
TO TAKE COLLAGEN?

Determining the ideal time to take supplements is a common
concern, as the absorption and effectiveness of dietary
supplements are often influenced by whether they are taken
with food or on an empty stomach. However, collagen
supplementation is less about the specific timing and more
about consistency; it should be taken daily over the course of
weeks or months for optimal results. Therefore, collagen powder
or capsules can be taken orally or mixed into any beverage of
your choice, at a time that is most convenient for you.




COLLAGEN SOURCES:

Features: Applications:
. e Composed of type | and type Il collagen, e Promotes skin elasticity and hydration.
” BOV' ne COI Iage n known for supporting skin, bone, and e Supports joint health and cartilage
Source: Extracted from the hides, bones, JellislalczEliah IMI=ggy. .
d cartil £ 1  Widely used in dietary supplements, e Often used in protein supplements for
and cartilage ot cows cosmetics, and medical products. muscle repair and recovery.
. Features: Applications:
POI‘CI ne COI I agen * Richintype | and type Il collagen, with e Enhances skin health and hydration.
: : R similar structural and functional e Supports joint health and cartilage integrity.
Source: Extracted primarily from pig skin—

properties to bovine collagen.

Features: Applications:
e Known for its high bioavailability due to e Formulations for skincare.
: smaller peptide sizes. e Nutritional supplements designed to support
Marlne CO"agen e Primarily composed of type I collagen, healthy skin and hair.

Source: Extracted from fish skin and scales2 beneficial for skin, hair, and nails.
e Thought of as a more sustainable and

environmentally friendly option.



COLLAGEN SOURCES: (continuep)

Features: Applications:
: e Rich in type Il collagen, which specifically e Joint support and cartilage repair.
Ch I Cke n COI Iagen supports joint and cartilage health. e Used to alleviate symptoms of
Source: Extracted from chicken cartilage-2 e Oftenincluded in supplements targeting osteoarthritis.

arthritis and joint pain relief.

Features: Applications:
Eggs h EI I M em b rane e Contains a mix of collagen types along e Improves joint flexibility and
with other beneficial compounds like reduces pain.
COI Iagen glycosaminoglycans. e Promotes smoother, healthier skin.
, . e Recognized for its ability to support both e Possible concern due to egg
. 4
Source: From the thin membrane lining eggshells skin and joint health, allergy.

E m e rgi ng COI I age n While less common, research is exploring other collagen sources:

e Jellyfish, starfish and Marine Sponges: Valued for their bioactive

SO Uurces: potential and eco-friendly harvesting.




VEGAN
COLLAGEN
CONUNDRUM

We support the position as expressed by New Hope Informa:

We have set a precedent with companies making collagen, whey,
or other animal-identical molecules, that does not allow the use
of a vegan claim in reference to those products. We do this to
protect the integrity of the term for vegans who avoid animal
products in the interest of their health. While it may be fair to call
products vegan in terms of the processing, it is misleading to call
it vegan in terms of the actual physical properties of the product
itself because, by definition, collagen is an animal protein. Such
products should be revised to “animal-free collagen”.




Stimulates Collagen Synthesis
Supplementation of collagen products may

increase the internal production of collagen.

HOW
DOES
COLLAGEN
WORK?

Supports Essential Amino Acids Status

While collagen is not a complete source of protein, supplementing collagen
offers high levels of the non-essential amino acids, glycine and proline.

Extra Cellular Matrix (ETC) Support

Collagen plays a role in maintaining ETC remodeling, which
is critical for elasticity in muscles and connective tissue.

Oral Tolerance Mechanism

Native (undenatured) collagen, particularly type Il may exhibit more
immune-related effects, influencing inflammation in conditions such
as such as autoimmune rheumatoid arthritis and osteoarthritis.




TYPES & FORMS
OF COLLAGEN

The human body naturally produces various types of
collagen, each with distinct roles in different tissues.
Type | collagen is predominantly found in skin and
bones, providing structural support. Type Il collagen is
a key component of cartilage in joints. Type Il collagen
is naturally present in blood vessels and plays a role in
the body's healing processes. These different collagen
types work together to maintain the integrity and
function of various bodily structures.

Available forms on the market include collagen
peptides, hydrolyzed collagen, gelatin, and
undenatured collagen, each offering distinct
applications for health and wellness.




TYPES OF COLLAGEN:

TYPE | COLLAGEN:

Type | collagen is a fibrillar type collagen,
is the most abundant collagen and is
expressed in almost all connective tissues
and is the predominant component of the
interstitial membrane.

It forms large, eosinophilic fibers known
as collagen fibers. It is present in scar
tissue, the end product when tissue heals
by repair, as well as tendons, ligaments,
the endomysium of myofibrils, the organic
part of bone, the dermis, the dentin, and
organ capsules. Often paired with Type lll.

TYPE IV COLLAGEN:

Found in the basal lamina, the layer of
extracellular matrix supporting the
epithelium.

TYPE Il COLLAGEN:

As a protein, fibrillar collagen is
composed of three identical
polypeptide chains that represent
the main components of the
cartilage and other types of
connective tissues in animals and
humans, usually provided from
chicken, sometimes bovine
sources. As an oral ingredient, it
appears as native type Il collagen.

TYPE V COLLAGEN:

Found within the dermal/epidermal

junction as well as in most
interstitial (the space between

structures) and in placental tissues.

Frequently found in association
with Type-I collagen.

TYPE Il COLLAGEN:

Type Il collagen, one of the major fibrillar
collagens, is found as a major structural
component in hollow organs such as large
blood vessels, uterus and bowel.

Other functions of type Il collagen include
interaction with platelets in the blood
clotting cascade and it is also an important
signaling molecule in wound healing. It
constitutes between 5-20% of the entire
collagen content of the human body.
Often paired with Type I.

TYPE X COLLAGEN:

Rare type of collagen that is involved in the
growth, mineralization and remodeling of
articular cartilage.



TYPES OF COLLAGEN:

Skeletal Muscle

Interverbal Disc Collagen Types: |, IlI, VI

Collagen Types: I, II, Ill Fecet Joint Cartilage
Collagen Types: Il IX, XI Articular Cartilage
Collagen Types: I, 11, 1l

Blood Vessels
Collagen Types: |, lll, IV

Costal Cartilage Cornea
Collagen Types: II, IX, XI Collagen Types: I, V, VI

Lo Bone RN N e e L =AY TM] Disc
SHEE By b @l aef YN\ S Collagen Types: I, Ill, V

Adipose Tissue L Skin
Collagen Types: I, V, VI | % Collagen Types: |, IlI, VI

Heart Valve

Tendons & Ligaments Collagen Types: |, Ill, V

Collagen Types: I, lll, V

Knee Meniscus
Collagen Types: I, 11, 1l

Articular Cartilage
Collagen Types: Il, IX, XI



COLLAGEN FORMS:

Hydrolyzed Collagen/
Collagen Peptides

Undenatured/Native

Type Il Collagen

Produced by controlled thermal hydrolysis of animal bones, cartilage, and skin in
water. Usually sourced from cows or pigs. High protein ingredient that can enhance the
flavor, texture, and nutritional value of certain foods, such as mousses, stews, and
gelled desserts. !

Hydrolyzed collagen (HC) is a group of collagen peptides with low molecular weight (0.3
and 8 kDa) and average molecular weight of 2-3kDa, that can be obtained by enzymatic
action in acid or alkaline media at a specific incubation temperature. HC can be
extracted from different sources such as bovine or porcine. Intake of collagen
hydrolysates has been reported to exert various beneficial effects, mainly at skin and
joint levels. 13 14

Not broken down or hydrolyzed (into peptides), undenatured in its original form, with a
triple helix structure.

Typical dosage range:
No current consensus
on dosage 4

Typical dosage range:
2.5-15g/day 12

Typical dosage range:
2-40 mg per day 12.15



COLLAGEN FORMS: (continuED)

Collagen Matrix

Collagen Boosters

Commonly associated to scaffolds, dressings and grafts, the extracellular
matrix represents a complex alloy of variable members of diverse protein
families defining structural integrity and various physiological functions. The
most abundant family is the collagens with more than 20 different collagen
types identified so far. 1°

Collagen boosters are often vegan products, that contain a number of amino
acids derived from other sources, as well as vitamins and other nutrients
intended to support or boost the body’s ability to make (and retain) collagen.
Common ingredients used in this way include hyaluronic acid, vitamin C and
various antioxidants.

Typical dosage range:
e Chondroitan sulfate - 800-
1200 mg/day £
e Hyaluronic acid - 100-200
mg/day £

Typical Glycine dosage range -
10 g/day =2

Typical vitamin C dosage
range: 2
e 15-75 mg for children
e 75 mg for adult women
e 90 mg for adult men
e 85-120 mg for pregnant or
breastfeeding women



NATIVE/UNDENATURED
VERSUS

HYDROLYZED/DENATURED

The two primary forms available on the market are native/undenatured and
hydrolyzed/denatured collagen. These differ significantly in structure,
production processes, mechanisms of action, as well as clinical applications.




STRUCTURE AND PRODUCTION

Native/Undenatured Collagen:
Native collagen retains the original triple-helix structure and large molecular size, which is approximately 300 kDa.
This form utilizes low temperatures and without denaturation agents to maintain its natural configuration.#

The Two Types of Native Collagen:
1.Soluble Native Collagen: Maintains the triple helix but has fewer crosslinks,
which increases solubility. This is done by destabilizing the covalent bonds
contained within its structure.®
2.Insoluble Undenatured Collagen: Retains its triple helix and natural crosslinks,
making it water-insoluble.®

Hydrolyzed/Denatured Collagen:
Hydrolyzed collagen is produced by enzymatically or chemically breaking down

native collagen. This process reduces molecular size to 2-9 kDa by breaking the

22

original triple-helix structure, allowing for enhanced bioavailability.*



MECHANISMS
OF ACTION

Native/Undenatured Collagen
Native collagen, particularly undenatured type Il collagen, is thought to work
through oral tolerance, an immune-mediated process involving gut-associated
lymphoid tissues. Preserved antigenic epitopes within the triple-helix structure
may help modulate the immune response, potentially reducing inflammation in
conditions like osteoarthritis.® 2

Hydrolyzed/Denatured Collagen
Hydrolyzed collagen, due to its smaller peptide size, has different mechanisms:
1.Enhanced Absorption: These smaller peptides are absorbed in the small intestine,
increasing bioavailability.
2.Cartilage Support: After absorption, collagen peptides may stimulate chondrocytes to
synthesize cartilage components, as well as modulate osteoblast and osteoclast activity & #



BIOAVAILABILITY

Native/Undenatured Collagen
Bioavailability: Lower due to its large size.®

Hydrolyzed/Denatured Collagen
Bioavailability: Higher, due to its smaller peptides.? #

CLINICAL EVIDENCE
AND APPLICATIONS

Native/Undenatured Collagen

Evidence on joint pain, specifically in subjects with osteoarthritis
have shown promise, which is thought to be from an immune
response, triggered in the gut.

Hydrolyzed/Denatured Collagen

Research has also shown improvements in pain, and joint pain,
however these mechanisms seem to be a result of hydrolyzed
collagen stimulating a greater repair and recovery response.

Initial data shows promise, but there will always be a need for
more robust long-term studies to substantiate these findings.

Offering opportunities in the market to grow brand awareness
through clinical research.



WHO SHOULD TAKE COLLAGEN?

Everyone may benefit from collagen supplementation. Many individuals do so to make up for lower intake of
collagen through dietary sources. Others may want to increase their collagen intake through supplementation
to support an area of concern. Collagen supplementation has been shown to be beneficial for:

Skin Health: Joint Health:

Potential benefits for joint health:
e Improved recovery from exercise-induced joint stress~

Significant benefits for skin health:
e Improved skin hydration and elasticity

e Reduced wrinkles and improved skin texture e Potential reduction in osteoarthritis symptoms
e Enhanced dermal collagen density > * Supports joint comfort and mobility
Muscle Recovery and Performance: Bone Health:
Supplementation may support: Research suggests:
e Faster recovery e [ncreased bone mineral density
e Improved markers of muscular recovery = e Enhanced calcium absorption

e Potential support for osteoporosis#



MISPERCEPTIONS/MISUNDERSTANDINGS:

“All collagen supplements
are the same.”

“Collagen source doesn’t
matter.”

“Since our bodies make
collagen, supplementation
is not necessary.”

“Dietary protein vs. collagen
supplements: Do we need
supplementation in the
context of sufficient protein.”

This is a prevalent misconception. In reality, collagen supplements differ significantly in several ways: type (e.g., Type |,
I, 1), source, form (powder, capsule, liquid), processing methods, and molecular weight (hydrolyzed vs. native). These
differences can significantly impact the effectiveness.=- 22

While more research is necessary, evidence indicates that different types and sources of collagen may be more, or less
effective for specific health concerns, such as skin health, or osteoarthritis pain. Furthermore, factors such as stability,
bioavailability, and individual dietary restrictions, whether due to allergies or religious beliefs, can influence the choice
of collagen source. 23 26

Although our bodies do produce collagen, this process tends to decline with age, starting in the late 20s to early 30s.
Collagen supplementation can be beneficial in this context, helping support skin elasticity, hydration, and wrinkle
reduction while also promoting joint health and function.2- 2/

It's true that our diet provides amino acids—such as glycine, proline, and hydroxyproline—that are essential for
collagen production. However, when collagen is consumed as a supplement, it delivers unique bioactive peptide
sequences that offer benefits not found in single amino acids or through simply increasing overall protein intake. 2




COLLAGEN
CONSUMER
RESEARCH

Source: Industry Transparency Center

(ITC) 2024 Supplement User Survey




COLLAGEN LABEL CHARACTERISTICS:

AGE & GENDER

When looking at age and gender, there is a similar pattern shown, with most responses close to the 10%-20% range.

There are a few characteristics that skew male, such as 6g of protein, while powder form shifts slightly towards females.
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PREFERRED SOURCE OF COLLAGEN:
US, AGE & GENDER

Egg and chicken sources are most popular among younger demographics, including those who prefer vegetarian
options. In contrast, older demographic groups, both males and females, tend to favor combination formulas.
Porcine sources remain the least popular.

60%

Vegetarian Chicken Marine (Fish) A combination Bovine (Cow) | don't pay Porcine (Pork Other (please
formula attention to the specify)
source
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(ITC) 2024 Supplement User Survey



VEGETARIAN COLLAGEN: COUNTRY

Vegetarian collagen is controversial but increasingly in demand, particularly in the US and India, which rank
as the top two countries in almost all categories. On average, collagen boosters and pro-collagen products
tend to have lower demand.
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COLLAGEN VERIFIED
DISCUSSION

NutraStrong™ Collagen Verified (Collagen Verified) is a certification program for
ingredient providers, manufacturers and brands designed to provide consumers with
freely available third-party verified information regarding product quality to increase
confidence and improve/facilitate purchasing decision making in the collagen market.

The Collagen Verified program reviews and evaluates collagen products to ensure
purity, source, absence of contamination, manufacturing quality and claim
substantiation so that customers receive what is claimed on the label. The program
also seeks to protect the category by excluding claims including but not limited to

"Vegan Collagen,” or similar. NUTRA )
& STRONG

Obtaining and displaying the Collagen Verified certification on your product will
communicate to your customers that your ingredients/products are of the highest
qguality and that transparency is a core value of your company. You will be able to
differentiate your products on quality, source and company values allowing for
improved consumer evaluation and perception of your brand.




PROCEDURE:

The Collagen Verified program is in place to
outline the procedure for certification of dietary
supplement products & ingredients containing
collagen to ensure that all certified products
have the following information in place: manner.

1.Testing: Accredited testing program in place
to verify the contents of the product.

2. Quality System: Quality system in place to
ensure that product is manufactured, handled,
tested, stored, shipped, and treated in a
consistent and repeatable manner.

3. Labeling: Product label should be clear and
accurate in the description of the content
including source and comply with current
regulatory standards in the jurisdictions sold.

SCOPE:

The Collagen Verified program applies to companies
whose purpose is, but not limited to, production,
manufacturing, and/or processing of collagen, as well as
companies which sell collagen containing foods,
beverages, dietary supplements and/or natural health
products directly to the public (e.g. major brands, private
label brands, e-commerce brands, etc.).

The Collagen Verified program may apply to any food,
dietary supplement and/or natural health product
containing collagen as an input provided the applicant is
either a member in good standing with the Collagen
Stewardship Alliance or sourcing their collagen materials
from an ingredient provider member of the Collagen
Stewardship Alliance in good standing.

ACOLLAGEN
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