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Playing the long game of joint 
and bone health support

W ith the whiplash nature of the news today, it’s easy to 
succumb to the effortless tendency to be a prisoner in 
the moment.

And make no mistake, this is a defining moment for the supplement industry—the worldwide 
pandemic has led people to reassess their lives, their health, and importantly, what vitamins, minerals 
or supplements they’ll take to keep a happy nexus of the two. The well-documented explosion in 
interest (and sales) of ingredients that support immune health are at the visible top of that currently 
cresting wave.

Bone and joint health haven’t fared quite as favorably. Nutrition Business Journal (NBJ) reported 
joint supplements were responsible for a lackluster 0.5% compound annual growth rate (CAGR) in 
2020, significantly down from 2.4% in 2019.

Even with related declines in sales for traditional musculoskeletal ingredients like glucosamine 
and chondroitin, the category is expected to grow incrementally—thanks to a new sporting 
audience, novel delivery formats and emerging ingredients. Innova Market Insights noted the sports 
nutrition category already has seen meaningful growth in terms of joint and bone health benefit 
claims in products.

Brands would be well-served to capitalize on the demand, from professional athletes down to 
local gym rats and mom-and-pop road warriors. All the athletes across that spectrum want flexible 
joints and strong bones. As the National Institutes of Health (NIH) detailed, a larger proportion of 
athletes than the general U.S. population takes dietary supplements, and, elite athletes use dietary 
supplements more often than their non-elite counterparts.

Bone health in particular was thrust into the spotlight in a recent high-profile sporting event. The 
UFC’s biggest star Conor McGregor made his highly anticipated return to the octagon in Las Vegas 
in July, nondescriptly stepped back into his fighting stance and—snap!—his ankle cracked due to 
multiple stress fractures.

Obviously, supplements can only do so much, and wouldn’t have helped Conor avoid taking the “L”. 

But for anyone who has ever repetitively pounded the pavement for miles, flitted across a soccer 
pitch for 90 minutes, or trotted end-to-end on a basketball court in an extended pickup session, 
they can help achieve your athletic goals, whether big or small.

Viewpoint

Duffy Hayes 
Associate editor

     duffy.hayes@informa.com

     linkedin.com/in/duffy-hayes-21206747/

https://ods.od.nih.gov/factsheets/ExerciseAndAthleticPerformance-HealthProfessional/
mailto:duffy.hayes%40informa.com?subject=
http://www.linkedin.com/in/duffy-hayes-21206747/
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Core nutrients for bone support
by Lisa Schofield

Trends: Category expansion 

P orous bones show up on an X-ray as puddles of darkness in various 
shades of grey—the lighter, the more bone; the darker, the less. In an 
X-ray, bones absorb almost all the radiation due to their density; the 

less dense, the more shadow.

The goal for dietary supplements is to limit the darkening shadows in X-rays by ensuring that bone 
turnover remains as balanced as possible for as long as possible, which contributes significantly to 
desirable density/mass and strength.

While many consumers actively turn to supplements and functional food and beverages to support 
bone health, tremendous opportunity exists for launches in the market. The 2020 Council for Responsible 
Nutrition (CRN) “Consumer Survey on Dietary Supplements” indicated 21% of supplement users reported 
taking dietary supplements to support bone health.

“Once a niche supplement category dedicated to postmenopausal women and generally older 
populations, bone support supplements have nowadays become mainstream,” stated Florencia Moreno, 
global business development manager health and nutrition at Rousselot.

Oliver Wolf, head of business-to-business (B2B) global marketing at GELITA, said it’s estimated that 
every third woman and every fifth man in the world older than 50 will sustain an osteoporotic-induced 
bone fracture during their lifetime.1 “In the EU alone, the number of these incidences is predicted to grow 
by 28% from 2010-20252—so you can see that this is not an inconsequential problem,” he commented.

Xavier Berger, mobility and joint health market manager at Gnosis by Lesaffre, said proprietary Innova 
Market Insights data showed that new product launches containing vitamin K2 (as menaquinone-7) 
increased by almost 60% annually between 2017 and 2020. While dietary supplements took the lion’s 
share of those launches (at nearly 75%), “More notable is the increase in functional foods and beverages 
as delivery formats, including sports nutrition powders, dairy products and chocolate bars. This shift to 
more pleasant means of consumption creates an opportunity to reach a broader consumer audience and 
grow the vitamin K2 [and bone health] category,” he observed.

Other areas of opportunity lie in the unconventional target consumers for bone-support products—
athletes/fitness enthusiasts and vegans/vegetarians.

Wolf suggested the former group contains both amateur and professional athletes who are prone to 
stress fractures from training regimens that subject the bones to intense workloads. Stress fractures tend 
to be more common in the lower rather than the upper limbs, as the weight-bearing bones found in the 
lower limbs are subjected to repetitive forces and stress during physical activity. Athletes who play sports 
that involve repetitive running and jumping are at particular risk of stress fractures.

https://www.crnusa.org/resources/2020-crn-consumer-survey-dietary-supplements-consumer-intelligence-enhance-business
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Indeed, Moreno underscored the link between bone health and athletic performance/exercise/training 
“represents huge market potential for innovation across the sports nutrition segment that caters to an 
emerging dynamic audience: fitness aficionados who constitute a focus demographic, with 4.3% of all 
sports nutrition launches in 2020 featuring a bone health claim, and a 20.8% overall growth (compound 
annual growth [CAGR] 2015-2020) in bone health sports nutrition products, according to [proprietary 
data from] Innova Market Insights.”

David O’Leary, commercial manager at Marigot Ltd., explained that exercise-induced increase of 
parathyroid hormone is key to managing calcium metabolism in the body. If the body is not receiving 
adequate minerals through diet, reserves are quickly lost, which impacts bone mineral density, leading 
to mineral loss from bone and ultimately development of osteopenia.3 This can be arrested through 
supplementation: Calcium and magnesium are important minerals for bone and muscle health and must 
be considered for proper bone health maintenance.

The growing number of vegans and vegetarians globally has an impact on bone health supplement 
innovation, as these populations have a need for skeletal preservation more so than omnivores, pointed 
out Jonathan Bortz, M.D., vice president of nutrition science at Balchem. In a 17-year follow-up study—
the largest to look at bone fractures in different dietary groups—researchers found that vegetarians had 
four times as many fractures and vegans had 19.4 times more fractures than meat eaters.4

Bortz reported the study authors attributed vegans’ higher bone-fracture risk to their low intake of 
protein and calcium, mostly from dairy products. “Plant-based diets rich in oxylates and phytates interfere 
with calcium, zinc and iron absorption,” he explained. “This is a key reason why mineral chelates have 
been shown to have superior absorption—because the amino acid chelates reduce complexing with food 
inhibitors; and in fact, calcium bisglycinate is the most bioavailable form of calcium for this reason.”

Targeting those who consume a typical Western diet may also be worthwhile, noted Ohad Cohen, CEO 
of Gadot Biochemical Industries Ltd., who pointed to evidence that such diets cause the development of 
low-grade acidosis—which has been suggested to play a role in the pathophysiology of osteoporosis.5

“Metabolic acidosis has been shown to lead to calcium loss from bone, to inhibit osteoblast function 
and stimulate osteoclast activity, and to impair bone mineralization,” he explained.5 “Accordingly, a 
neutralizing diet improves bone microarchitecture and bone mineral density. It is therefore feasible that 
part of the effects of magnesium on the skeleton is due to its capability to act as a buffer for the acid 
produced by the typical Western diet.”

“Once a niche supplement category dedicated 
to postmenopausal women and generally older 
populations, bone support supplements have 
nowadays become mainstream.”
Florencia Moreno, global business development manager health and nutrition at Rousselot
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Another underrepresented group for bone health is 
women of childbearing age, suggested researchers 
working to elucidate how menstrual cycles and 
combined oral contraceptive (COC) use impacted bone 
metabolism.6 Their study found that bone resorption 
markers are significantly affected by the phase of 
COC use, although bone formation markers do not 
significantly vary by COC phase. They concluded, 
“The phase of COC use should be considered in 
clinical practice and research when assessing markers 
of bone metabolism, as this can impact circulating 
concentrations of bone metabolic markers.”

Foundational ingredients
Calcium and vitamin D have longstanding reputations 

for inclusion in bone support formulas. A host of other 
nutrients have also been shown to provide potential 
support for healthy bone structure.

Magnesium: Cohen stated approximately 60% 
of all magnesium is stored in the bone, and one-
third of skeletal magnesium resides on cortical 
bone.7 Low magnesium intake retards cartilage and 
bone differentiation as well as matrix calcification. 
In experimental magnesium deficiency in rodents, 
decreased bone formation was found to be partly 
due to reduced osteoblastic activity.8 The number 
of osteoblasts was reduced, as well as the levels 
of two markers of osteoblastic function—alkaline 
phosphatase and osteocalcin. Moreover, the number 
of osteoclasts increased.

“Apart from direct effects on the structure and the 
cells of the skeleton, magnesium deficiency impacts on 
the bone also indirectly by affecting the homeostasis of 
the two master regulators of calcium homeostasis, i.e., 
parathyroid hormone and vitamin D, thus leading to 
hypocalcemia,” he said.

Vitamin K2: While vitamin D and calcium help 
ensure healthy bone structure, Berger emphasized, 
equally important is vitamin K2, which is required to 
activate osteocalcin, and in doing so, is a significant 
factor in shuttling calcium to the bones and removing it 
from blood vessels.9
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“Research has shown that the combination of vitamins D and K2 is more effective in preventing bone 
loss than either nutrient alone,” he said.10 One study investigated the therapeutic effect on bone mineral 
density in postmenopausal women when supplementing vitamin D3 alone, vitamin K2 alone and both 
combined. The 24-month study of 172 subjects found that the combined therapy significantly increased 
bone mineral density compared to either vitamin alone. The study also revealed stimulation of both bone 
formation and resorption activity.

Phosphorus: Bortz recommended the ratio of calcium to phosphorus required to mineralize bone 
should be considered when formulating bone support products with calcium. If the formula does not 
contain enough phosphorus, it won’t induce optimal mineralization. For every 500 mg of calcium, 166 mg 
phosphorus is bound in the gastrointestinal (GI) tract and lost for absorption.11

He explained, “This means that an unintended consequence of giving 500 mg, 1,000 mg or 
more calcium supplementation will decrease the absorption of 166 mg or 332 mg of phosphorus 
respectively, and potentially create a functional phosphorus deficiency that could negatively impact bone 
mineralization. This is the reason that phosphorus sparing supplementation should be recommended to 
optimize bone health.”

Collagen:  Bone is a mixture of mineral crystals held in an organic collagen matrix. “On their own, the 
minerals would be extremely brittle and prone to breakage,” Wolf said. “Collagen, however, makes up 
95% of the organic bone matrix and is therefore essential for bone health.”12

One study investigated the long-term effects of specific bioactive collagen peptide supplementation on 
bone mineral density (BMD) in postmenopausal women.13 A total of 102 participants (mean age of 63) 
with age-related decline in BMD (a DXA T-score of -1 or lower) received a daily dose of 5 g of collagen 
peptides (as Fortibone, from GELITA) or placebo for 12 months.

Wolf said study results indicated an anabolic effect, showing a pronounced increase in BMD after 
Fortibone supplementation. In the femoral neck, BMD increased by 6.7%, whereas in the spine, results 
showed an increase of 3% at the end of the treatment phase. In the same period, bone density in the 
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placebo group decreased by 1.3% in the spine and 1% in the femoral neck. Hence, at the end of the 
study, subjects in the collagen peptides group showed significantly increased BMD compared to the 
placebo, with a 4.2% higher BMD in the spine and a 7.7% higher BMD in the femoral neck.13

Peptan collagen peptides from Rousselot were shown to improve overall bone health by simultaneously 
targeting bone formation and bone resorption.14 The aim of the study was to investigate the cellular 
mechanisms behind the benefits of Peptan using a pioneering screening approach developed by 
France’s National Institute of Agronomic Research (INRA). Results revealed that mouse serum enriched 
with collagen peptide metabolites had a direct stimulatory impact on osteoblast activity and processes 
involved in forming bone mass. In addition, Peptan serum inhibited the differentiation of osteoclasts, 
meaning they could not develop into mature and fully functional cells that break down bone mass.

Peptan also showed to stimulate the endogenous production of bone tissue by triggering osteoblast 
function (bone formation cells) and increasing bone size and density.14,15

Future growth
Newer consumer groups to the category—including young women, athletes and vegans—are starting 

to realize they should be focusing on bone health and perhaps prioritizing it. Combined with widespread 
increasing interest in well-being, this should help fuel the potential for product development and market 
expansion in the niche.  

Lisa Schofield is a veteran writer and editor who got her start interviewing rock stars for national music magazines. She now writes and 
edits content for B2B media and suppliers in the natural health product industry. In the industry, she has served as editor for Vitamin Retailer 
and Nutrition Industry Executive, and prior to that as associate editor for Whole Foods.
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Emerging botanicals for joint health
by Kristen McPhee

Ingredients: Botanicals 

A ccording to the CDC, osteoarthritis (OA) is the most prevalent 
musculoskeletal condition in the U.S., affecting more than 30 million 
Americans. OA is characterized by the progressive deterioration of the 

articular cartilage and inflammation of the synovium, manifesting as joint pain 
and stiffness.

The knee is one of the joints most commonly affected by OA, making knee OA the subject of many 
studies. While there is no known cure, analgesic (e.g., acetaminophen) and anti-inflammatory (e.g., 
non-steroidal anti-inflammatory drugs [NSAIDs], cyclooxygenase [COX]-2 inhibitors) drugs may help 
manage symptoms; however, adverse effects such as stomach bleeding can occur with long-term use.1 
In more severe cases, steroid injections for the short-term—and knee replacement surgery for the 
longer-term—are sometimes among the courses of action.

In recent decades, nutrient and botanical ingredients have offered a safe and effective alternative 
to pharmaceutical drugs and surgery. Fish oil and connective tissue-derived ingredients such as 

glucosamine, chondroitin and collagen are well-established options for 
supporting OA and other musculoskeletal conditions. However, demand for 
plant-based ingredients has increased. Although turmeric (Curcuma longa) 
has been a popular and viable option in recent years, novel ingredients and 
innovative formulas are warranted to peak consumers’ interest.

French maritime pine (Pinus pinaster subsp. atlantica) bark offers myriad 
benefits for OA based on several clinical studies. Three months of daily oral 
supplementation (as Pycnogenol from Horphag Research) showed a 72% 
decrease in the inflammatory marker C-reactive protein (CRP), a 30% decrease 
in reactive oxygen species (ROS, plasma free radicals), and a 40% decrease 
in joint pain in a double-blind, placebo-controlled study involving participants 
with knee OA.2 In a similar study design, symptom relief was maintained for two 
weeks after the participants discontinued supplementation, suggesting French 
maritime pine bark may have lasting reparative effects.3

Polyphenols from Pycnogenol appeared in the joint synovial fluid of participants 
orally supplemented with 200 mg daily for three weeks but not in the control 
group, confirming activity in the target areas.4 And topical patches may offer an 
effective alternative to oral supplementation. In one study, 42% of participants 
reported complete resolution of OA symptoms after applying patches containing 
110 mg Pycnogenol twice daily for three weeks.5

https://www.cdc.gov/arthritis/basics/osteoarthritis.htm
https://www.cdc.gov/arthritis/basics/osteoarthritis.htm
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Haritaki (Terminalia chebula) fruit, used extensively in traditional ayurvedic, 
Unani and Iranian medicine, has demonstrated antioxidant and anti-
inflammatory activities in clinical research. In one randomized, double-blind, 
placebo-controlled clinical trial, haritaki (as AyuFlex from Natreon) reduced 
knee discomfort and improved knee function during exercise in healthy 
overweight participants after 12 weeks.6 No significant differences occurred 
between the 250 and 500 mg twice daily doses, validating efficacy with the 
lower dose. AyuFlex also showed anti-osteoarthritic effects in a rat model 
by reducing levels of oxidative stress, pro-inflammatory mediators and 
pro-inflammatory cytokines.7 Additionally, haritaki inhibited the progression 
of OA by decreasing matrix metalloproteinase expression and suppressing 
synovial membrane and cartilage destruction.

Cucumber (Cucumus sativus), a familiar food and topical remedy for 
various skin problems, has gained traction recently as a dietary supplement 
ingredient. In a randomized, double-blind, parallel-group clinical trial, 
cucumber (as Q-actin from IminoTech) extract was significantly more 
effective at reducing pain and improving mobility than a glucosamine-
chondroitin supplement in 122 participants with moderate knee OA.8 
Oral supplementation included only 10 mg cucumber versus 1,350 mg 
glucosamine-chondroitin twice daily for six months. Preclinical evidence 
suggested the iminosugar amino acid, idoBR1, may be partially responsible 
for cucumber’s anti-inflammatory effects by inhibiting sialidase or interacting 
with CD44-HA signaling.9

While most studies are based on a single ingredient, researchers 
examined the effects of ginger (Zingiber officinale) combined with toothache 
plant (Acmella oleracea) in a 2020 experimental pilot study involving 50 
participants with knee OA.10 Two tablets, each containing 37.5 mg ginger 
and 7.5 mg toothache plant (as Mitidol from Indena S.p.A.), administered 
daily for one month significantly reduced pain and inflammatory indices, 
CRP and erythrocyte sedimentation rate. According to in vitro findings, the 
mechanisms may involve the endocannabinoid system.11 Both botanicals 
inhibited fatty acid amide hydrolase enzymes while only toothache plant 
targeted cannabinoid 2 receptors.

Boswellia (Boswellia serrata) gum resin is perhaps one of the most well-
known of the highlighted botanicals for its usefulness in musculoskeletal 
disorders. A 2020 systematic review and meta-analysis of seven randomized 
controlled clinical trials concluded 100-250 mg of boswellia may improve 
OA-related pain, stiffness and joint function after four weeks.1 An earlier 
non-systematic review of a lecithin-based boswellia (as Casperome from 
Indena S.p.A.) extract highlighted promising evidence for musculoskeletal 
conditions, including tendonitis, sprains and sports-related injuries.12 Both 
reviews included studies that used boswellia alone and in combination with 
other anti-inflammatory or analgesic ingredients. The mechanisms of action 
may involve reducing inflammatory markers (e.g., tumor necrosis factor 

Ingredients: Botanicals 
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[TNF]-alpha, CRP and interleukin [IL]-6) and inhibiting matrix metalloproteinase 
enzymes, according to one unpublished randomized, double-blind, placebo-controlled 
clinical trial involving knee OA participants.

One ingredient characteristic that could offer a point of differentiation is a faster time to 
efficacy. Compared to placebo, a synergistic combination of two proprietary boswellia extracts 
(as AprèsFlex—formerly Aflapin—from PLT Health Solutions) provided significant improvements in 
pain score and functional ability in as early as five days of use by study participants with knee OA.13 
And an unpublished 2014 clinical trial of the same ingredient in knee OA showed a nearly 20% 
reduction in pain scores over baseline at five days and a 50% reduction in pain scores at 30 days.

Research-based novel botanical ingredients are emerging in the dietary supplement market space 
to support joint health. Proven beneficial for exercise- and musculoskeletal-related conditions, these 
ingredients serve as less commonly seen plant-based options to pharmaceutical drugs, well-established 
turmeric and animal-based dietary supplements.  

Kristen McPhee (forwardbotanicals.com) is a published writer and experienced substantiation researcher and technical writing consultant. 
She is regularly contracted by dietary supplement and raw ingredient supply companies to deliver qualitative documents and 
comprehensive reports that contribute to product development and marketing content.
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How to market branded ingredients with integrity – podcast
Eric Anderson has been at the forefront of marketing evidence-based, 
IP-protected ingredients to quality-forward responsible brands, and 
shares his insights with Insider Senior Editor Todd Runestad.

naturalproductsinsider.com/ingredients/how-market-branded-
ingredients-integrity-podcast
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Joint health formulations:  
Looking beyond glucosamine and chondroitin
by Madison Dorn
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J oint and connective tissue disorders continue to fester among an aging 
population, resulting in significant costs financially and negatively 
impacting quality of life.

A report from Mordor Intelligence projected the global bone and joint health supplement market to grow 
at a compound annual growth rate (CAGR) of 6.6% from 2019 to 2024. It credited the expansion in part 
to an increasing prevalence of lifestyle diseases associated with aging, as well as a rise in the population 
of Baby Boomers. Arthi Padmanabhan, market research manager with New Hope Network, confirmed 
joint health is a top five concern among that population.

In recent years, however, joint health has become more appealing to younger—and healthy— 
populations. Lindsey Toth, associate director of product management nutrition at Lonza, said the 
company’s proprietary research showed an almost equal percentage of Millennials (37%) and Baby 
Boomers (38%) are likely to be interested in joint health. 

“While 50- to 65-year-olds look to maintain flexibility and seniors are likely to prioritize reducing joint pain 
and improving mobility, health-conscious Gen Z are better-informed than any previous generation about 
the importance of supporting health throughout life, including their joints,” Toth shared. “Many in Gen 
Z are looking for joint health solutions that support their active lifestyle, which may involve regular high-
intensity workouts with goals of beating their personal bests.”

Glucosamine and chondroitin were once the standard in joint nutrition care. However, these ingredients 
have experienced a steady decline in sales over the past five years. According to Nutrition Business 
Journal (NBJ), glucosamine and chondroitin sales were at US$652 million in 2016, but decreased by 8.4% 
to $597 million in 2019. NBJ estimated sales will continue to fall another 12.9% to $520 million by 2023.

Joint disorders
Arthritis is characterized by chronic inflammation in the joints resulting in pain. Without proper treatment, 

disorders affecting the bones and joints can lead to a host of troubling issues. The CDC named arthritis 
one of the leading causes of work disability in the U.S. and a common cause of chronic pain, with 
osteoarthritis (OA) the most common form. 

OA is wear-and-tear inflammation that increases with age, while rheumatoid arthritis (RA) is an 
autoimmune condition affecting the lining of the joints. Traditional treatment for joint inflammation focuses 
on symptom relief through pharmaceutical intervention. However, consumers are becoming more aware 
of potential nutritional interventions for reducing chronic inflammation and pain. 

A new class of ingredients
In the wake of the COVID-19 pandemic, consumers are more interested than ever in what they are 

putting in their body and are seeking out ingredients to help them remain active. In response, the joint 

Ingredients: New approaches 

https://www.mordorintelligence.com/industry-reports/global-bone-and-joint-health-supplements-market
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health market continues to evolve as a new class of ingredients makes their way onto the scene driving 
innovation and market growth. 

Collagen
Collagen is a molecule composed of a repeating sequence of three amino acids—glycine, proline and 

hydroxyproline or hydroxylysine. It stimulates cartilage growth and helps maintain the integrity of cartilage 
in the joints. Over time, cartilage wears due to aging and repetitive movement. Tendons and ligaments 
stretch, allowing bones to rub against each other, which leads to pain and inflammation. Collagen 
provides the necessary support for the growth and repair of cartilage tissue, but the amount of available 
collagen decreases with age, leading to an increased risk of joint disorders.

According to Jaume Reguant, healthcare director at Bioiberica, collagen is currently one of the hottest 
ingredients in the mobility market. “An emerging form—native (undenatured) type II collagen—is gaining 
significant ground, thanks to its unique mechanism of action,” he shared. Type II collagen is required 
at a much lower daily dosage to be effective than its hydrolyzed counterpart,1 offering manufacturers 
numerous innovation opportunities.

A randomized, single-blind, controlled trial evaluated the effect of type II collagen on knee OA 
symptoms when used in combination with acetaminophen.2 After three months, patients receiving type II 
collagen in addition to acetaminophen displayed significant improvements in pain, function and quality of 
life compared to those taking acetaminophen alone.

Eighty subjects with progressive OA in the hip or knee joint were part of a randomized, double-blind, 
placebo-controlled trial to investigate the tolerability and efficacy of BioCell Collagen (from BioCell 
Technology), a dietary supplement consisting of hydrolyzed chicken sternal cartilage extract, in the 
treatment of OA symptoms.3 Subjects receiving 2 g/d of BioCell Collagen for 70 days experienced 
significant improvement in joint comfort, mobility and quality of life.

Another undenatured type II collagen (as UC-11, from Lonza) was evaluated both in healthy, active 
individuals and in those managing OA. Fifty-five healthy subjects with no history of or joint pain at 
rest—but who reported knee pain after participating in a standardized stepmill performance test—were 
randomized to receive placebo or UC-II for 120 days.4 The collagen group experienced improved knee 
joint extension, as well as a lengthened period of pain-free strenuous exertion and alleviated joint pain that 
occasionally arises from such activities.

In a study of almost 200 participants, UC-II was explored for its potential effect on knee OA pain and 
associated issues, as compared to placebo and to glucosamine hydrochloride plus chondroitin sulfate.5 
UC-II significantly improved knee joint symptoms in the subjects compared to the other two groups.

Turmeric
Turmeric is a well-known Indian spice with a long history of use in Ayurvedic medicine. According 

to NBJ, turmeric sales increased 36.3% from 2016 to 2019 and are estimated to increase another 
27.8% by 2023 to US$248 billion.

Turmeric contains compounds with medicinal properties called curcuminoids. The most popular 
of these is curcumin, which exhibits powerful anti-inflammatory effects.6 A randomized, pilot 
study evaluated the safety and effectiveness of curcumin alone, and in combination with 
diclofenac, a nonsteroidal, anti-inflammatory drug used to relieve pain, inflammation and joint 
stiffness.7 Forty-five subjects with diagnosed RA were randomized into three groups receiving 
500 mg of curcumin, the curcumin and 50 mg of diclofenac sodium, or just diclofenac sodium. 

Ingredients: New approaches
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Those receiving curcumin showed the highest 
improvement in their Disease Activity Scores (DAS) 
and American College of Rheumatology (ACR) scores.

Another study investigated the anti-inflammatory 
and inhibitory activity of curcumin using four assays of 
inflammatory aspects of arthritis and discovered that 
curcumin strongly inhibited collagenase, an enzyme 
that breaks down collagen, thereby offering potential 
therapeutic effects for the treatment of arthritis.8

And a 2020 study showed curcumin (as 
Turmacin, from Natural Remedies and distributed 
in North America by AIDP) was efficacious when 
compared to placebo in increasing the pain 
threshold and knee range of movement in healthy 
participants undergoing strenuous exercise.9

Hyaluronic acid
Hyaluronic acid (HA) is a natural substance 

produced by the body that has three main functions—
lubrication within joints,10 promoting growth of 
cartilage and bone,11 and reducing inflammation.12

One study determined orally administered HA binds 
to intestinal receptors, suppressing cytokines that 
lead to inflammation.13 And a randomized, double-
blind, placebo-controlled trial revealed that daily 
oral supplementation with a natural extract mixture 
containing 48 mg of HA significantly improved knee 
pain and physical function in those with knee OA.14

Aside from oral supplementation, HA injections 
have also proven useful in the treatment of joint 
conditions. In a randomized, controlled pilot trial, 
40 participants with RA exhibiting unilateral or 
bilateral ankle pain received HA injections at two-
week intervals and demonstrated decreased pain 
and improved short-term foot function.15 Other 
research demonstrated the pairing of oral HA 
supplementation with injections may help extend its 
potential pain-relieving benefits.16 

Eggshell membrane
Collagen, glucosamine and HA are bioactive 

compounds found in high amounts in chicken 
eggshell membrane (EM). Due to its composition, 
EM is a novel dietary ingredient making its way onto 
the joint health market stage.

Tendon nutrition

Important connective tissues, tendons are an essential 
part of the musculoskeletal system. Tendons can 
be thought of as the support cables of the body, as 
they anchor muscles to bone so that when muscle 
contraction occurs, the body moves accordingly.

Unlike muscles, tendons are not very elastic and 
do not offer much room to stretch. As a result, tendon 
injuries tend to be fairly common and may happen 
suddenly or as the result of gradual wear and tear over 
time. Common tendon injuries include:

	Tendinitis: Inflammation of the tendon

	Tendinosis: Small tears in the tissue in and around 
the tendon as a result of overuse

Nutrients for healthy tendons
Tendons are dense connective tissue consisting mainly 

of collagen and elastin. A diet rich in nutrients may aid in 
maintaining tendon elasticity and strength.1 The following 
nutrients may help support overall tendon health.

Collagen is the protein that makes tendons strong, 
while the protein elastin helps provide elasticity. As the 
body ages, collagen production decreases, leading to 
stiffer, less flexible tendons which may result in joint pain 
or osteoarthritis (OA).2 Dietary collagen peptides may 
provide the essential amino acid (EAA) building blocks to 
produce new collagen within the body,3 reduce activity-
related joint pain,4 and strengthen tendons and ligaments.5

Vitamin C plays a critical role in the production of 
collagen within the body, and deficiencies may weaken 
tendons by preventing proper collagen synthesis.6 Vitamin 
C is a water-soluble vitamin that cannot be stored by the 
body, making its regular consumption even more vital. 
Many foods contain adequate amounts of vitamin C 
such as citrus fruits, peppers, strawberries and broccoli.

Vitamin E is a fat-soluble nutrient found in vegetable 
oils, nuts, seeds and leafy greens. It offers anti-
inflammatory properties that may help reduce tendon 
and muscle inflammation, which can also lead to a 
reduction of pain caused by injury.7
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EM supplementation has proven effective and safe 
for treating pain and stiffness associated with OA in 
the knee.17 A 2021 randomized, double-blind, 
placebo-controlled nutritional interventional trial 
worked with 150 subjects with a positive OA diagnosis 
of the knee. Subjects supplementing with 300 mg/d of 
EM reported decreased self-reported pain scores just 
one week after the initiation of treatment. Additionally, 
those supplementing with EM reported lower primary 
daily-life functioning scores, demonstrating EM may 
successfully help relieve OA knee pain.18

Two open-label human clinical studies examined 
natural eggshell membrane (NEM, from Stratum 
Nutrition) for joint and connective tissue health.19 
Researchers determined 500 mg/d of NEM 
significantly reduced pain both rapidly (seven days 
after) and continuously (30 days after).

MSM
Methylsulfonylmethane (MSM) is a naturally occurring 

sulfur-containing compound widely used in the 
alternative medicine field for those looking to relieve 
joint pain and reduce inflammation naturally. Tim 
Hammond, vice president of sales and marketing with 
Bergstrom Nutrition, said MSM’s broad utility makes 
it a great alternative to glucosamine and chondroitin.

A 12-week, randomized, double-blind, controlled 
study involved 100 male and female participants 
exhibiting symptoms of joint degeneration.20 
The daily use of Mega MSM capsules showed 
positive effects in improving joint function, relieving 
symptoms associated with joint degeneration and 
improving overall quality of life.

Additionally, MSM has shown promise in reducing 
exercise-induced muscle and joint pain among 
healthy athletes.21 One study showed three weeks of 
MSM supplementation at 3 g/d significantly reduced 
post-exercise muscle and joint pain.

Cod liver oil
NBJ noted U.S. sales of fish oil were at US$122 

million in 2016 and are estimated to increase 11% to 
$137 million by 2023. Fish oil supplements such as 
cod liver oil are high in omega-3 fatty acids, which 
have shown to aid in reducing inflammation.22

Vitamin A cannot be created by the body and must 
be obtained through the diet. Nutritional sources of 
vitamin A include beef liver, cod liver oil, sweet potato, 
carrots and spinach. Vitamin A is important for collagen 
renewal and may increase the elasticity of collagen, 
helping to maintain tendon strength.8

Leucine is a branched-chain amino acid (BCAA) that 
aids in building and repairing muscle. Supplementation 
with leucine may accelerate connective tissue repair 
and may directly stimulate tendon formation.9 Dietary 
sources of leucine include lentils, tuna, cod, cottage 
cheese and almonds.

Dietary nitrates are derived from vegetable 
consumption and are produced endogenously. One 
reason tendon injuries can be an ongoing issue is due 
to their poor blood flow.10 Reduced blood flow results in 
difficulty supplying adequate nutrients to the damaged 
area. Increasing consumption of dietary nitrates may 
increase the amount of nitric oxide (NO) in the blood, 
which has shown promise to help increase blood flow, 
and may aid in stimulating healing.11

The primary role of the diet is to provide the nutrients 
needed to meet specific nutritional requirements within 
the body. Including nutrients like collagen; vitamins C, 
E and A; leucine and dietary nitrates may help support 
overall tendon health and reduce risk of injury.  
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In a pilot study, 43 individuals with RA ingested 1 g/d of cod liver oil for three months.23 
Encouraging results were reported in decreased morning stiffness, reduced pain and swelling 
in joints, and lessened pain intensity.

Cod liver oil supplementation also showed promise in a nine-month, dual-center, double-blind, 
placebo-controlled, randomized study.24 It showed 10 g/d of cod liver oil may help reduce daily  
non-steroidal anti-inflammatory drugs (NSAID) requirements among RA patients.

As the joint health market continues to evolve, ingredients like collagen, turmeric, HA, EM, MSM and cod 
liver oil are making strides to join glucosamine and chondroitin as an expanded standard of options. In fact, 
Shanghai Freemen—among the first suppliers to introduce glucosamine and chondroitin to the U.S.—today 
offers a full slate of joint health ingredients. This includes USP-grade chondroitin (shark, bovine, porcine, 
avian); types I, II and III collagen; and hyaluronic acid in food grade and cosmetic grade; to name a few. 
“The consumer is ultimately the driving force behind these developments,” Reguant shared. Consumers are 
looking for a broader range of quality products with natural ingredients, and formulators should take note.

Toth agreed, giving a nod to organic and Non-GMO Project Verified ingredients as possible ways to 
stand out. “The lack of differentiation and true innovation in new product launches in the joint health 
category has created a real opportunity for supplement manufacturers.” She added, “For the supplement 
industry, the key to successfully meeting consumers with meaningful messaging is personalization—not 
everyone’s aging story is created equally and not everyone’s concerns are the same.”  

Madison Dorn specializes in the creation and management of content, with particular passion for the health/nutrition and fitness industries. 
In her free time, she enjoys working out and is a CrossFit Level One certified coach.
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The role of vitamins K2 + D3 
in bone health
by Xavier Berger

T he global population is aging. According to the U.N., 1 in 6 people (16%) 
globally will be over the age of 65 by 2050, up from 1 in 11 (9%) in 2019. 
At the same time, people are increasingly committed to healthy aging, 

and science has shown that maintaining healthy behaviors throughout life—like 
eating a balanced diet and conducting regular physical activity—can help 
reduce a variety of health risks.1,2

One disease becoming a major health challenge as life expectancy increases is osteoporosis. Bones 
are constantly being renewed, which is essential to maintaining mechanical and metabolic functions. 
However, with age, the activity of these essential functions diminishes, subjecting the elderly population 
to bone-related disabling pathologies.

Osteoporosis, which is the loss of bone mass causing weakened bones and an increased risk of 
fracture, is one of the main consequences of skeletal aging. Osteoporosis is estimated to affect 200 
million people worldwide,3 causing more than 8.9 million fractures annually (based on 2000 data cited 
in 2004’s summary meeting report from the World Health Organization [WHO] “Scientific Group on 
the Assessment of Osteoporosis at Primary Health Care Level”). In the U.S. in 2010, an estimated 
10.2 million adults age 50 and older had osteoporosis, and 43.4 million had low bone mass and an 
increased risk of osteoporosis.4

The ‘calcium paradox’
The intake of calcium, whether through diet or supplementation, has historically been linked to bone 

health. However, a 1966 study is thought to be the first identification of a “calcium paradox,” which 
has since been a subject of interest and research.5 The calcium paradox involves the displacement 
of calcium in blood vessel walls with a simultaneous reduction of the deposition of calcium in the 
bones. These events may have clinical consequences, affecting areas such as the cardiovascular and 
musculoskeletal systems.

Osteocalcin and matrix Gla protein (MGP) are two proteins that may negate these undesirable effects.6 

Osteocalcin is secreted by osteoblasts—the cells responsible for bone formation—and promotes the 
formation of the essential components of the bone to ensure rigidity and strength. MGP is a potent 
inhibitor of vascular calcification. 

Vitamin D3, a nutrient well-known for its role in bone health,7 increases the production of inactive 
osteocalcin and MGP.8 However, equally important is vitamin K2, which is required to activate the proteins, 
and in doing so, plays a pivotal role in moving calcium to the bones and removing it from blood vessels.6

Several clinical studies have shown that the combination of vitamins D3 and K2 is more effective in 
preventing bone loss than either nutrient alone. One study investigated the therapeutic effect of 
supplementing vitamin D3 alone, vitamin K2 alone, and both combined on bone mineral density (BMD) in 
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postmenopausal women.9 The two-year study of 172 subjects found that the combined therapy 
significantly increased bone mineral density compared to either vitamin alone. The study also revealed 
stimulation of both bone formation and resorption activity.

Growing K2 market
Consumers are catching on to the benefits of vitamin K2. According to proprietary data from the 

Innova database, new product launches containing the nutrient increased by almost 60% per year 
between 2017 and 2020. Dietary supplements (including capsules, tablets and gummies) accounted 
for nearly 75% of the new products. More notable, however, is the increase in functional foods and 
beverages as delivery formats, including sports nutrition powders, dairy products and chocolate bars. 
This shift to more pleasant means of consumption creates an opportunity to reach a broader consumer 
audience and grow the vitamin K2 category.

Published research has shown vitamin K2’s potential benefits to bone and heart 
health. However, other exciting breakthroughs are still being investigated, such as 
the possibility to play a role in supporting areas such as lung and immune health. 
The future for K2 looks bright indeed.  

Xavier Berger is a global market manager at Gnosis by Lesaffre, in charge of the mobility 
and joint health market segment.
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Supplement brands partner to reduce botanical 
adulteration – podcast
Jim Emme, CEO, NOW Foods Health Group, discusses how brands 
can help reduce adulteration with help from the Botanical Adulteration 
Prevention Program (BAPP).

naturalproductsinsider.com/herbs-botanicals/supplement-brands-
partner-reduce-botanical-adulteration-podcast
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Joint and bone health problems 
a growing concern for consumers
by Mike Hughes

Insights: Consumers

U nlike many other areas of well-being—such as digestive, cognitive 
and immune health—concern about joint and bone health was 
less heavily impacted by the pandemic. In February 2021, only 6% 

of global respondents to an FMCG Gurus survey said they had become 
more conscious about their joint and bone health as a result of the virus 
(compared to 65% who said immunity).

However, over the period between 2018 and 2021, an increase occurred in the proportion 
of consumers who said they recognized a link between good joint and bone health and good 
overall health (66% versus 60%). Moreover, the number of people who said they are interested 
in products that address joint and bone health increased, even if they were not suffering from 
specific symptoms (60% versus 53%). These findings suggest consumers are becoming 
more attentive to this area of well-being not as a kneejerk reaction to the 
pandemic but, instead, because they are focusing on long-term health. 

Traditionally, joint and bone health problems are more likely to be 
associated with a senior demographic. However, FMCG Gurus research 
showed that knee pains (50%) and shoulder pains (49%) are experienced 
by a broad consumer demographic at least some of the time.

Poor diet and lifestyle choices may directly and indirectly impact this 
area of well-being. For instance, 23% of consumers identified their diets 
as unhealthy (meaning they may lack vital nutrients); and in 2021, 31% 
said they had put on weight in the last 12 months, which can have the 
potential to impact areas such as knee health. In addition, more than 
half (52%) stated they were concerned about the amount of time they 
spend on digital devices. The reality is many people spend excess time on 
electronics without taking the recommended breaks and/or maintaining 
the right posture. As a result, this can lead to aches and pains for 
consumers of all ages.

In the last 12 months, 80% of consumers indicated they had taken 
some form of action to boost their joint and bone health. Even when 
consumers just make changes to their diet and lifestyle, they rarely do 
so to address one specific area of health. Instead, they are looking to 
boost overall levels of well-being, believing that several areas of health will 
improve as a result.
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When asked why they wanted to address joint and bone health, the two most 
popular answers were to improve/maintain health as they get older (61%) and 
because they find it difficult to relax due to aches and pains (32%). This intimates 
that in the immediate term, such pains are impacting quality of life, and in the long 
term, consumers recognize that poor joint and bone health can impact the ability to 
age in a healthy way, potentially reducing mobility and function.

The prevalence of joint and bone health problems is unlikely to abate, especially in 
an aging society. As for the mainstream, with the ongoing probability of poor dietary 
habits, sedentary lifestyles largely spent on electronic devices, and lack of physical 
alignment and activity, demand may continue to steadily increase for food, beverage 
and dietary supplements positioned around improving joint and bone health.  

Mike Hughes is head of research and insight at FMCG Gurus. For more information, please contact FMCG 
Gurus at info@fmcggurus.com.

The reality is many people spend excess time on 
electronics without taking the recommended breaks  
and/or maintaining the right posture. As a result, this  
can lead to aches and pains for consumers of all ages.

Anti-aging scientist IDs ingredient that extends life span  
and health span – podcast
Anti-aging researcher Brian Kennedy, director of the Center for Healthy 
Longevity at the National University of Singapore, discusses biomarkers and 
new clinical studies around a proprietary alpha-ketoglutarate ingredient.

naturalproductsinsider.com/healthy-aging/anti-aging-scientist-ids-
ingredient-extends-lifespan-and-healthspan-podcast

https://fmcggurus.com/
mailto:info%40fmcggurus.com?subject=
https://www.naturalproductsinsider.com/healthy-aging/anti-aging-scientist-ids-ingredient-extends-lifespan-and-healthspan-podcast
https://www.naturalproductsinsider.com/healthy-aging/anti-aging-scientist-ids-ingredient-extends-lifespan-and-healthspan-podcast


Natural Vitamin K2
 
Natural Vitamin K2
 

Available Grades

• Standard Grades:   Vitamin K2 MK7 2000ppm powder/

oil

• Customized grades:  Any  c oncentration
between 0.1~2% powder/oil

• Microencapsulated grades :    Vitamin K2 MK7 powder

Certifications

FSSC22000      •   ISO9001      •   Halal      •   ISO22000 •   CNAS

Applications

Beverages
Milk & functional beverage, 

soft  drinks, etc 

Food
Milk powder, flour,
 cream, cheese, etc

Supplements
Tablet, capsule, 

gummy,  & softgel 

Vitamin K2 (RiviK2) is a natural product made by fermentation with soya powder and bacillus subtilis natto 

and purified through a supercritical extraction process, removing residual solvents. As an active form of 

Vitamin K2, MK-7 can actively promote positive bone health and maintenance. Shanghai Freemen has over 

twenty five years as a reliable distributor of nutritional raw ingredients. Our robust quality platform, com-

bined with intuitive market data, empower our customers and the supply chains they manage.

•

•
  

•  

•

Natural Fermentation to produce 
100% Trans-form MK-7K essential for bone health.

COч Supercritical Extraction without any 
Residual solvents.

Superior stability in functional products, 
including fortified calcium tablets.

Customize assay levels utilizing excipient and 
carriers for user-friendly applications.

For more info, contact us at (732) 981-1288 or info@shanghaifreemen.com today! 

Or visit us at www.shanghaifreemen.com

https://www.shanghaifreemen.com/


34Natural  Products Insider  |  Joint and bone health August 2021

IN THIS ISSUE Insights: Consumers  p.30 Natural Products Insider contacts  p.36                      Table of contents  p.3

G iven the related two categories have historically been dominated by 
slower-acting ingredients such as glucosamine, chondroitin, calcium and 
vitamin D, joint and bone health supplement growth rates have matched 

their maintenance activity mechanisms: slow.

These markets did not see a huge bump during the pandemic, as did immune health. Nutrition Business 
Journal (NBJ) logged a faint 0.5% compound annual growth rate (CAGR) in 2020 for joint supplements in 
the U.S., down from 2.4% in 2019. However, NBJ projected a 5.5% growth rate through 2023 to bring this 
market to US$2.3 billion. 

The U.S. holds the biggest share of the global joint supplements market, although China is the fastest 
grower and is predicted to ride 9% CAGR to reach $3.1 billion by 2027, according to Global Industry 
Analysts. The market research firm reported the overall global joint health market should see growth of 
6.4% through 2027 to reach $9.5 billion. The market for bone supplements is expected to see a 5% 
CAGR globally during this period, but when combined, the bone and joint supplement market should 
grow 5.8% and hit $14.7 billion worldwide by 2027, up from $9.9 billion in 2020. 

In its recent “2021 Condition Specific 
Report”, NBJ estimated bone health held 
a 4.1% market share of the 2020 U.S. 
supplements market, slightly ahead of joint 
health’s 3.9% share. 

One bright growth area of the dietary 
supplement market is sports nutrition, as 
Innova Market Insights reported joint health 
was the second highest growth area for 
benefit claims from 2015 to 2019, with a 
CAGR of at least 60%.

Looking at one of the biggest U.S. 
retailers of dietary supplements, Amazon, 
ClearCut Analytics found the joint health 
supplement category logged 51% year-
over-year (YoY) growth from June 1, 2020 
to May 31, 2021. However, the average 
price in this category ($24.79) remained 
relatively flat during this period, compared 
to the prior 12-month period ($24.32).

Looking deeper into the bone  
and joint health categories
By Dan Harari and Steve Myers

Insights: Market and retail

Top 5 joint supplements at Amazon.com

1
Vital Proteins Original Collagen Peptides 

(powder)

2
Bio Schwartz Turmeric Curcumin with 

BioPerine (capsules)

3
Live Conscious Collagen Peptides  

(powder)

4
Dr. Emil Nutrition Multi Collagen Plus 

(capsules)

5
Physician’s Choice Collagen Peptides 

with DigeSEB PB (powder)

https://www.strategyr.com/market-report-bone-and-joint-health-supplements-forecasts-global-industry-analysts-inc.asp
https://www.strategyr.com/market-report-bone-and-joint-health-supplements-forecasts-global-industry-analysts-inc.asp
https://store.newhope.com/products/2021-condition-specific-report
https://store.newhope.com/products/2021-condition-specific-report
https://hbw.pharmaintelligence.informa.com/RS150604/COVID-19-Concerns-Could-Enhance-Ongoing-Bloom-Of-Plant-Based-Sports-Nutrition-Sales
https://www.amazon.com/Vital-Proteins-Pasture-Raised-Grass-Fed-Collagen/dp/B00NLR1PX0
https://www.amazon.com/Turmeric-Bioperine-Available-Standardized-Curcuminoids/dp/B01DBTFO98
https://www.amazon.com/Turmeric-Bioperine-Available-Standardized-Curcuminoids/dp/B01DBTFO98
https://www.amazon.com/Collagen-Peptides-All-Natural-Hydrolized-Servings/dp/B07GY22VLW
https://www.amazon.com/Multi-Collagen-Pills-Types-III/dp/B07PYQJBH3
https://www.amazon.com/Collagen-Powder-Absorption-Hydrolysate-Supplements/dp/B07BB1VV9K
https://www.amazon.com/Collagen-Powder-Absorption-Hydrolysate-Supplements/dp/B07BB1VV9K
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This category at Amazon focuses on supplement complexes targeted toward joint health, including any 
collagen, turmeric, glucosamine and chondroitin products marketed for joint health/support. One look at 
the most recent top five joint supplements by sales reveals the collagen buzz is translating to sales and 
curcumin/turmeric is a popular anti-inflammatory for joint health consumers. 

The top three joint supplements belong to the top three brands in this Amazon category—Vital Proteins, 
BioSchwartz, LiveWell Labs Nutrition (Live Conscious)—with Qunol and Osteo-Bi-Flex rounding out the 
rankings. Looking slightly wider, the top 10 joint supplement brands held 41% of this Amazon category in 
the 12 months ended May 31, 2021. 

Further, the top five joint supplements at Amazon reflect the top two delivery methods by market share. 
Capsules held a 32% market share in the recent 12-month period, while powders came in second with 
18%. Powdered supplements were near the top of delivery method growth during the period (72%), 
bested only by softgels (82%), which still hold only a slim 3% market share of the category.  

Dan Harari is vice president of business development for ClearCut Analytics, a retail insights and e-commerce services 
provider based in Chicago.  

Steve Myers is content director at Informa Markets.
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