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Joint Health & Mobility: An evolving market 
Osteoarthritis is a slowly progressive, degenerative, and debilitating disease affecting 20% of the canine population over 
the age of one (Johnston, 1997; Johnson et al., 2001; Roush et al., 2002; Aragon et al., 2007). Large-breed dogs may develop 
more severe clinical signs and initial symptoms of osteoarthritis; however, dogs of all sizes and breeds are affected by the 
disease as they age (Rychel, 2010). 

The etiology of osteoarthritis pathology may include defective articular cartilage structure, inadequate cartilage biosyn-
thesis, joint trauma, instability, and inflammatory mechanisms. The disease presents with symptoms such as pain, stiff-
ness, lameness, and disability (D'Altilio et al., 2007). 

Pain and decreased mobility resulting from osteoarthritis often have a negative impact on the affected canine's quality of 
life, level of comfort, daily functioning (i.e. standing, walking), exercise tolerance, activity (i.e. playing, climbing stairs), be-
haviour, urinary and fecal habits, and client-pet companionship. Owners of severely affected dogs may decide to euthanize 
their pet (Rychel, 2010; Epstein et al., 2015). Once a canine develops osteoarthritis, exploring treatment options becomes 
essential for minimizing the negative consequences of the disease. Non-pharmaceutical treatment options may include 
surgery, weight loss, exercise modification, and physical therapy (Beale, 2004).

Collagen: Driving growth in the joint health category 
As well as the ageing population and trend towards staying active and healthier for longer, ingredients are also driving 
growth in the joint health segment. Glucosamine and chondroitin have long been used as active ingredients for joint health. 
However, other innovative ingredients, such as collagen, are now gaining rapid market share as a result of rising consumer 
awareness, driving significant growth in the category. According to recent market data, sales in the joint health market 
increased by 4.3 % in 2018 in the US alone, largely driven by a boost in collagen sales, which increased by 30%.1 As a result, 
the joint health category is seeing its best overall growth since 2008.

Type II collagen: The main structural protein in cartilage 
Collagen is the main component of connective tissues that make up tendons, ligaments, skin and cartilage. Although it has 
many important functions in the body, collagen is best known for its structural role – providing a structural framework for 
tissues throughout the body.2 Of the 28 different types of collagen that have been identified, type II collagen is the main 
structural protein in cartilage. Both native (undenatured) type II collagen and hydrolyzed (denatured) collagen are available 
for commercial use in joint health products. However, there are significant differences between the two forms.

Abstract
Recent insights reveal that the collagen market is 
expanding, creating exciting opportunities for die-
tary supplement manufacturers to innovate in the 
joint health sector. However, staying competitive in 
this evolving arena is challenging, especially when 
looking to develop novel solutions with widely re-
searched ingredients that are also easy to formulate. 
This whitepaper discusses evidence that native (un-
denatured) type II collagen is effective in supporting 
joint health at low doses, therefore meeting increa-
sing consumer demand for convenient products that 
support their health.
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Did you know? 
Native type II collagen and undenatured type II collagen are the same molecule.

Native type II collagen – also known as undenatured or non-hydrolyzed type II collagen throughout 
the nutrition industry – is collagen in its biologically active tridimensional form.

Hydrolyzed collagen – or denatured collagen – is collagen that has been broken down into smaller 
peptide molecules.

Native type II collagen vs. Hydrolyzed collagen: 
What's the difference?
In its natural form, collagen has a folded triple helix structure consisting of long polypep-
tide chains (see figure 1). Hydrolyzed collagen is manufactured via a specific hydrolysis 
process, where enzymes “cut” the triple helix molecule into smaller pieces, i.e. short-chain 
peptides. This is why hydrolyzed collagen is also known as collagen peptides, or denatured 
type II collagen. Native type II collagen on the other hand, is not hydrolyzed and maintains 
its characteristic three-dimensional structure.

Different mechanisms of action
The mechanism by which each collagen acts differs. Native (undenatured) type II collagen works via an immune-mediated pro-
cess, known as oral tolerance. Through this mode of action native type II collagen is recognised by the immune system as an 
endogenous substance, i.e. naturally occurring in the body, and deactivates the body’s immune response against its own co-
llagen. Alternatively, hydrolyzed collagen peptides are highly bioavailable, resulting in a source of the specific amino acids for 
de novo synthesis of collagen. As such, hydrolyzed collagen peptides act as building blocks to maintain and rebuild cartilage.

Effectiveness at low doses
The daily dose and intake required for both collagens to be effective in the body varies greatly. The native (undenatured) 
type II collagen form is required at doses as low as 0,4mg/kg/day.

Figure 2: Native type II collagen vs. hydrolyzed collagen Reference: Comblain et al. BMC Veterinary Research 
(2017) 13:395
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The role of the immune system in Joint Health
Joint disorders involving inflammation and cartilage erosion, such as arthritic diseases, are characterised by an autoim-
mune component in which the immune system acts against the body’s own type II collagen.3 Classically, osteoarthritis (OA) 
has been characterised as a degenerative, wear-and-tear disease. However, recent scientific research has identified it as 
an immunopathological disease – in other words, a disease in which the immune system plays a key role. That is because, in 
OA, products from collagen breakdown are recognised by immune cells as potential pathogens and are therefore conside-
red harmful by the body. As a consequence, an inflammatory and cartilage degradation response is activated. This involves 
an immune response against endogenous type II collagen, further damaging cartilage in the body.

CARTILAGE DEGRADATION & IMMUNE RESPONSE

Figure 3: Autoimmune response to collagen breakdown
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Figure 4: Native (undenatured) type II collagen reaches the Peyer’s patches in the
intestine where it reduces the immune response to endogenous type II collagen;
reducing collagen degradation and supporting joint health.

Oral Tolerance: An immune-mediated response
Studies show that supplementing native (undenatured) type II collagen can help to modulate the immune response against 
endogenous type II collagen, thus reducing collagen degradation.4 Thanks to this specific mechanism of action, it takes 
just a small amount of native type II collagen to support joint health. This is why the standard dose of ingredients containing 
native collagen is just 0,4 mg/kg/day. The positive immune modulation promoted by native collagen intake – its ability to 
prevent the immune response against type II collagen produced by the body – has been receiving increasing interest across 
the scientific community.
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Oral Tolerance is the mode of action by which native 
(undenatured) type II collagen works in the body

Inspiring the next generation of Joint Health products
Bioiberica is not just a supplier, it is an industry partner. Bioiberica provides the scientific, regulatory, 
industrial and market expertise to develop innovative, market leading solutions to help make a difference.

Innovating with Collavant®n2 Native type II collagen: 
To meet growing demand for more effective, low-dose solutions in the joint health market, Bioiberica has developed 
Collavant®n2 - a widely researched, natural origin ingredient that supplies native type II collagen to support joint health. Ex-
tracted from chicken sternum, the manufacture of Collavant®n2 is strictly controlled to maintain its characteristic triple helix 
structure and the specific biologically active epitopes of the native protein.
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In vivo study: effect of native type II collagen in a rat model 
of osteoarthritis induced by MIA5

Mannelli LDC, et al. Low dose chicken native type II collagen is active in a rat model of osteoarthritis. 
Osteoporosis Int., 2015, vol. 26, pg. 184.

Objective
To evaluate the role of low doses of chicken native type II collagen in the rat model of osteoarthritis, induced by sodium 
monoiodoacetate (MIA).

Conclusion
These results describe the preclinical efficacy of low dosages of chicken native type II collagen as a pain reliever by a me-
chanism that involves a protective effect on cartilage.

Methods
0.3–10 mg/kg chicken native type II collagen was daily administered orally for 14 days starting from the day of MIA 
intra-articular injection. Glucosamine (250 mg/kg p.o.) was used as a reference compound. Pain behaviour measure-
ments (paw pressure test; Plantar Test; Von Frey test; Incapacitance test; Animex test) were performed on days seven 
and fourteen. On day fourteen, plasma samples were collected to evaluate biochemical parameters.

Results
Native (undenatured) type II collagen (1–10 mg/kg) significantly reduced mechanical hyperalgesia (Figure 5 paw pressure test) 
on days seven and fourteen. The lower dosage was effective on day fourteen. Efficacy was comparable to those induced by 250 
mg/kg glucosamine. On day fourteen, collagen counteracted thermal hyperalgesia, as measured by the Plantar Test. Moreo-
ver, collagen significantly decreased the response to mechanical sensitivity (Von Frey test) both on days seven and fourteen. 
As evaluated by the Incapacitance test, collagen (1–10 mg/kg) was able to prevent MIA-induced spontaneous pain. Repeated 
treatment with collagen improved the spontaneous mobility of the animals, as evaluated by the Animex test. Also, native type 
II collagen was able to prevent the MIA-dependent plasmatic increase of IL-1ß (Figure 6) and TNFalfa. Finally, repeated collagen 
administrations reduced the degradation of endogenous collagen since the plasmatic levels of the degraded fragment C2C 
were significantly decreased. The stimulus to a de novo synthesis of collagen (propeptide CPII) was maintained.
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The efficacy of Collavant®n2 supplementation has been demonstrated in two clinical 
studies (one single blind trial and one retrospective trial) in patients with OA, and in 
a preclinical study using an animal model of OA. Results from these studies demons-
trated that the ingredient relieves joint discomfort, reduces joint inflammation and 
reduces collagen degradation.

Figure 5: Paw pressure test Figure 6: IL 1ßplasmatic levels on day fourteen
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Regulatory status
Collagen is a feed material listed in the Official Raw Materials Catalogue (Regulation 
2017/1017).
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