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Healthy Aging
is the New
Fountain of Youth
Female consumers are looking for natural, ethical,
effective support for their continuing or new
exercise routines that can be easily incorporated
into busy schedules.
Learn how NEM® is the exercise recovery solution
for women who want to exercise well into the next
half of their lives, with clinical results specifically in
exercising postmenopausal women.

by Jacqueline Rizo & David Hoover
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Section #1

From Anti-Aging to Healthy Aging
Expectations of how one wants to look as they age has shifted. Instead of solely fixating on wrinkles and
missing one’s youthful appearance, the current trend takes on more of a long-term view where healthy aging
has become the new focus.
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Section #2

Healthy Aging Goes Deeper than the Skin
Health challenges often associated with the aging process include osteoarthritis and osteoporosis,
cardiovascular disease, metabolic syndrome/diabetes, Alzheimer’s disease, and cancer. Most consumers
view healthy aging as a process in which these chronic maladies that we typically associate with the elderly
are minimized or avoided altogether.
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NOTICE: While the information contained herein (“Information”) is
presented in good faith and believed to be correct as of Sept. 2021
here of, ESM Technologies, LLC (“ESM”) does not guarantee satisfactory
results from reliance upon such Information, disclaims all liability for any
loss or damage arising out of any use of this Information or the products
to which said Information refers and MAKES NO REPRESENTATIONS OR
WARRANTIES, EITHER EXPRESS OR IMPLIED, OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER NATURE
WITH RESPECT TO THE INFORMATION OR PRODUCTS, except as set
forth in ESM’s standard conditions of sale. Nothing contained herein is
to be construed as a recommendation to use any product or process in
conflict with any patent, and ESM makes no representation or warranty,
express or implied, that the use thereof will not infringe any patent. The
material included is intended for informational and educational purposes
only and does not supersede the requirement for submitting claims to
the FDA.
STRATUM NUTRITION® is a trademark of ESM Technologies, LLC and is
registered in the United States and other countries. ©
 2021 ESM Technologies, LLC. All rights reserved.

*These statements have not been evaluated by the U.S. Food and
Drug Administration. This product is not intended to diagnose, treat,

CTX-II as an Effective Biomarker in Assessing Joint Pathology
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Measuring joint health is somewhat more difficult, and usually isn’t considered unless there are symptoms of
joint cartilage degradation, such as pain or stiffness. However, there are biomarkers, like CTX-II, that can be
used to objectively determine both temporary cartilage turnover resulting from exercise, as well as excessive
cartilage degradation, indicating more permanent damage to joint tissue.
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NEM: The Leading Eggshell Membrane Ingredient

14

NEM is a unique natural solution for occasional joint pain associated with exercise. NEM reduces pro-inflammatory cytokines and modulates the body’s reaction to joint inflammation via the gut. In addition, clinical research
on post-menopausal women taking NEM shows a substantial reduction in CTX-II and subjects experienced
better recovery from exercise as quickly as Day 1 of the study.

cure, or prevent any disease.
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Anti-Aging Treatments Through Time

69BCE 30BCE
Cleopatra takes
daily baths in donkey milk, a habit
requiring a stable
of 700 donkeys to
sustain. But she was
onto something:
the alpha hydroxy
acids in milk are
strong exfoliants
and skin-softeners.

150AD
Greek physician
Galen develops the
first cold cream,
a combination of
water, olive oil,
and beeswax. The
formula effectively
loosens dirt, oil,
and dead cells on
the skin’s surface.

1513
Spanish explorer
Juan Ponce de
León sets off to
find the fountain of
youth, a legendary spring whose
waters would yield
eternal life and
health. Instead, he
discovers Florida.

1558-1603

1700s

1889

1927

1952

1980s

1995

2002

2008

2011

2017

Elizabethan women
place thin slices of
raw meat on their
faces to minimize
wrinkles.

Women of the
French court used
aged wine on their
faces, a process
that is now recognized as having
exfoliating benefits.

Margaret Koresen
notices unsightly
frown lines on
her daughter,
Alice, and develops
Frownies, adhesive
patches to hold
skin taught to
smooth wrinkles.

The first cosmetic
hormone cream is
sold in the United
States. Notably, the
modern anti-aging
industry began in
the early 20th century when two female
beauty pioneers,
Helena Rubinstein
and Elizabeth
Arden, competed
to get their potions
onto women’s faces.

Le Secret de
Blanche Delysia is
the first albumin
wrinkle smoother
to be sold in the
U.S. from France.
Albium is a water-soluble protein
extracted from cattle blood. Studies
find the tightening
effect is not long
lasting.

Anti-aging became
a beauty byword.
Beauty brands
inundated women
with marketing
tactics to convince
and sometimes
scare women into
the idea that aging
is not beautiful.

The FDA approves
tretinoic acid, the
main ingredient in
Retin-A, to treat
wrinkles. While
highly effective,
inflammation, peeling, and redness
are cited as common side effects.

Botox is approved
to treat frown lines
around the mouth.

The Advertising
Standards Authority
(ASA) banned the
term “anti-aging”
from being used
on actual products
to avoid misleading consumers.
Nothing can claim
to stop the passage
of time.

L’Oreal had a
run in with the
ASA over two,
multi-million-dollar
campaigns were
banned for misleading consumers by
digitally altering
the faces of Julia
Roberts and Christy
Turlington to appear flawless.

Allure’s 2017
September Issue
featured Helen
Mirren, then age 72,
with the words, “the
end of anti -AGING”
boldly printed across
the cover. This issue
is the long-awaited,
utterly necessary
celebration of
women growing into
their skin – wrinkles
and all.
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From Anti-Aging to
Healthy Aging

“Whether we know it or not, we’re subtly
reinforcing the message that aging is a condition

Aging refers to the various processes of wear and tear

we need to battle. Changing the way we think

that affect us continuously. Since the dawn of time, con-

about aging starts with changing the way we

sumers have tried to turn back the hands of time and fight

talk about aging.

the aging process. This fact is not necessarily surprising.
The desire for enjoying a full life span in a healthy, vital,
and youthful state is a universal human desire. Undoubt-

- Michelle Lee,
former Editor in Chief of Allure

edly, this longing has caused many throughout history to
seek out remedies against the aging process.
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The women’s health market is expected to reach
$47.8 billion by 2027.
- Grand View Research

Section #2

Healthy Aging Goes
Deeper than the Skin
The desire for healthy aging, regardless of curIt is brilliant to see elements of the
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rent age, is nearly universal. As defined by the

beauty industry, including Allure,

Expectations of how one wants to

World Health Organization (WHO), healthy aging

which is heavily reliant on adver-

look as they age has shifted. In-

is “the process of developing and maintaining the

tising from beauty manufacturers,

stead of solely fixating on wrinkles

functional ability that enables wellbeing in older

take a stand on the use of the

and missing one’s youthful appear-

age.” This broad concept implies functional ability

term, anti-aging. It is also reflec-

ance, the current trend takes on

as being able to do what you value and to move

tive of a broader cultural shift away

more of a long-term view where

about independently. Social and health behaviors

from a long-standing obsession

healthy aging has become the new

across the life course—such as diet, exercise, and

with youth to something more ac-

focus.

engagement in the community, as well as the phys-

cepting of the aging process. The

ical environment where we live, work, and obtain

rise in inclusivity and increased vis-

health care—all play a role in the development and

ibility of older models and celeb-

progression of chronic diseases. For the majority of

rities within an industry that once

older women, being able to do the things that they

shunned anyone over the age of

want at home and in the community is a primary

40 is a welcome change.

component of healthy aging.
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Research shows supplements addressing joint health now account for approximately 4.5% of
the U.S. supplement market.
The joint health market is strong. An aging population is certainly a significant contributing
factor to the growing need for joint health solutions. Increasingly more, people desire to be
active into middle age and beyond. Ease of movement and joint comfort are integral to an
active, healthy lifestyle. But the 21st century senior citizen is not just content with being active. These individuals are vibrant and busy in all aspects of their lives. Therefore, they desire
a supplement regimen that is simple, convenient, and easy to maintain.
Health challenges often associated with
the aging process include osteoarthritis

Measuring joint health is somewhat more difficult, and usually isn’t considered unless there

and osteoporosis, cardiovascular disease,

are symptoms of joint cartilage degradation, such as pain or stiffness. However, there are

metabolic syndrome/diabetes, Alzhei-

Going beyond skin-deep, the women’s

biomarkers that can be used to objectively determine both temporary cartilage turnover re-

mer’s disease, and cancer. Most consum-

health market, according to Grand View

sulting from exercise, as well as excessive cartilage degradation, indicating more permanent

ers view healthy aging as a process in

Research, is expected to reach $47.8 bil-

damage to joint tissue. Some of these biomarkers, such as CTX-II (C-telopeptide fragments

which these chronic maladies that we typ-

lion by 2027. Consumers, both men and

of type II collagen) provide a reliable indication of the level of cartilage breakdown resulting

ically associate with the elderly are min-

women, are increasingly turning to nutri-

from exercise and wear and tear.

imized or avoided altogether. Healthy

tional supplements as a means of com-

aging enables a lifestyle that is active and

plementing a healthy lifestyle of diet and

vibrant even into the sunset years of life.

exercise to optimal health. Supplements
can offer support as an increasing num-

Up until middle age, most of us don’t

ber of older, female consumers look to

think about preventative steps we could

stay healthy and active, and to delay the

be taking to ensure healthy aging. We

onset of age-related degeneration and ill-

may be able to eat what we want and

ness. It is evident, according to Nutrition

do what we want with seemingly few, if

Business Journal’s May 2018 issue, that

any, repercussions. However, this is the

one such symptom of age, deteriorating

very time that we can begin taking mea-

joint health, has attracted the attention

sures to help keep us healthy and active

of nutritional supplement marketers re-

throughout life.

sponsible for new product development.
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Joint health was one of the
first major categories
of dietary supplements.
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increases in the rate of obesity.(1) Therefore, there is a need for more

Section #3

accurate ways to follow the progression of arthritis from its onset. This

CTX-II as an Effective
Biomarker in Assessing
Joint Pathology

has led researchers to investigate several potential biomarkers, particularly those that are related to cartilage and bone turnover, with the hope
that early intervention, before there is visible damage to the joint, can
improve outcomes.

Cartilage is a form of avascular connective tissue

Biomarkers are defined as “characteristics that can be objectively

found at distinct locations throughout the body.

measured and evaluated as indicators of normal biological processes,

It is composed of specialized cells (chondrocytes)

pathogenic processes, or pharmacologic responses to therapeutic in-

along with collagen fibers, water, non-collagenous

tervention.” Blood pressure and pulse rate are biomarkers as are the

proteins and proteoglycans. It is embedded within

substances measured as part of complex laboratory testing. They are

the extracellular matrix and is critical for structure

the most objective, quantifiable medical signs that modern laboratory

and biochemical support to cells and tissues. Ar-

science is able to measure reproducibly.(2) Clinical biomarkers can reflect

ticular cartilage is the specific type of cartilage

the entire spectrum of a disease from its earliest manifestations to reso-

that surrounds joints and provides cushioning for

lution of the disease or its terminal stages. Some biomarkers can also be

the joints in response to the compressive forces

used to indicate temporary changes in physiological processes due to

required for movement. This type of cartilage is

normal life changes, as well as changes that can be indicators of poten-

composed principally of Type II collagen and pro-

tial health challenges later in life.

teoglycans, mainly in the form of aggrecan, along
with glycosaminoglycans such as hyaluronic acid,

C-terminal cross-linked telopeptide of type-II collagen or CTX-II is a

chondroitin sulfate and keratin sulfate.

fragment of Type II collagen that is a biomarker of cartilage turnover,

Osteoarthritis results from the degeneration of
articular cartilage and underlying bone, leading to
pain, stiffness and swelling. It is one of the most
common causes of disability among older individuals. The incidence of osteoarthritis is increasing
worldwide, due to the increasing percentage of

Biomarkers are defined as
“characteristics that can be
objectively measured and
evaluated as indicators of
normal biological processes,
pathogenic processes, or
pharmacologic responses to
therapeutic intervention.

and the CTX-II fragment in urine or serum is indicative of cartilage breakdown. Elevated levels of CTX-II are found during times of increased cartilage turnover and are normal under a variety of conditions. For example,
growing children have levels that are 50-times higher than that of adults.(3)

elderly in the general population, as well as to
10
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Likewise, healthy college-aged endurance athletes, such as cross-country runners who engage in high-impact, strenuous exercises have elevated levels
compared to age- and weight-matched non-exercising controls.(4) For growing
children and endurance athletes, elevations in CTX-II levels are temporary as
cartilage degradation and cartilage rebuilding are balanced in the long-term.
Certain conditions, however, can lead to

increasing severity of symptoms such as

chronic elevations in CTX-II levels, arising

pain and stiffness has even been predict-

from an imbalance in the rate of cartilage

ed using CTX-II as a biomarker, and has

breakdown compared to cartilage rebuild-

been demonstrated both radiographical-

ing. Pathological disorders such as osteo-

ly(9,10,11,12) and through MRI.(13,14) The use-

arthritis (OA) are characterized by a loss

fulness of CTX-II as perhaps one of the

of structural integrity in articular cartilage,

best biomarkers for clinically managing

elevated CTX-II level.(16) This is a reflection of the continuous pressure placed on joints from

resulting from an imbalance in cartilage

osteoarthritis was verified most recently

additional weight. There also appears to be a strong inverse relationship between estrogen

turnover, in which catabolic (breakdown) pro-

in a review article published in February

levels and CTX-II. As estrogen levels decline during perimenopause and particularly after

cesses predominate over anabolic (rebuild-

2017.(15)

menopause, CTX-II levels rise significantly. As a result, postmenopausal women may have

ing) processes. Continued biomechanical

levels substantially higher than age- and weight-matched premenopausal women.(16,17) These

stress on the joint leads to chronic inflamma-

Though CTX-II levels don’t appear to

results coincide, not only with the rising incidence of chronic rheumatic conditions such as

tion and ultimately irreversible joint damage.

be predictive of the actual onset of OA,

OA, but also with the rise in joint pain reported to physicians by post-menopausal women,

Though not used currently as a routine di-

elevated levels may be an early indicator

independent of diagnosed arthritis.(18)

agnostic tool, elevated levels of CTX-II have

of future joint problems prior to the be-

been associated with both the incidence

ginning of radiographic cartilage degra-

and progression of osteoarthritis in multiple

dation. For example, overweight persons

clinical trials, making it a promising biomark-

(BMI of >25) have approximately a 25%

The use of this biomarker to determine the effects of a dietary supplement ingredient provides an additional level of confidence
in the potential benefits derived from that ingredient.   

er of current and future joint health.(5,6,7) One
recent study noted that urinary CTX-II and
serum COMP were the biomarkers most
consistently associated with the presence,
incidence and progression of knee OA.(8)
This progression of OA indicated by the
12
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For the aging population, regular exercise becomes even more important; but, as mentioned

NEM®: The Leading Eggshell
Membrane Ingredient

earlier, many forms of exercise put temporary stress on joints leading to increased cartilage
turnover and hence, increased CTX-II levels. Particularly for postmenopausal women, in
whom CTX-II levels are already elevated, increases in this biomarker may be an early indicator of a propensity toward accelerated cartilage degradation. These factors were taken into

NEM , Stratum Nutrition’s branded eggshell membrane

consideration in ESM Technologies’ research endeavor. A single-center, randomized, place-

ingredient, has shown good efficacy in relieving joint

bo-controlled trial was conducted in healthy persons, and designed to ascertain the effects

pain and stiffness in several clinical trials.

of NEM supplementation on exercise-induced increases in cartilage turnover as well as joint

®

(19,20,21,22)

Eggshell

membrane is primarily composed of collagen type I ,

pain and stiffness.(29) The subjects were all postmenopausal women experiencing no per-

but also of other bioactive components, namely glycos-

sistent joint pain or stiffness (a truly healthy population); and the study was particularly signifi-

aminoglycans including dermatan sulfate, chondroitin

cant because it showed a distinct correlation between the discomfort experienced with unac-

sulfate, hyaluronic acid and hexosamines, such as glucos-

customed exercise and rising CTX-II levels, both immediately and at 12 hours post-exercise.

amine.

The study also revealed the benefits of NEM supplementation in reducing exercise-induced

(23)

(24,25)

pain, stiffness, and levels of CTX-II.*
The research on NEM has incorporated CTX-II to substantiate the benefits of NEM in protecting cartilage from

A once daily, 500 mg dose of NEM rapidly reduced joint pain and

degradation associated with exercise. Evaluations of pain and

stiffness resulting from the step exercise and improved recovery

stiffness have traditionally been the main criteria used

throughout a 12-hour post-exercise time period.

to determine the effectiveness of supplements designed
to improve joint health. The use of an objective biomarker associated with cartilage breakdown further supports NEM’s already
substantiated benefits to joint health. Research that demonstrates protection and preservation of a part of the body
that is often susceptible to long-term repercussions of
exercise stress is a major departure from the shortterm benefits that are often seen.

Our carefully designed research is a true testament
to the strength behind the
science of NEM® and why it

It is well recognized that regular exercise plays

has been the leader in the

a crucial role in maintaining a healthy lifestyle

eggshell membrane cate-

and preventing several chronic diseases.(26,27,28)

gory for the past 16 years.
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In summary, CTX-II is a fragment of Type II collagen, present in the urine and serum during
periods of cartilage turnover. Elevated urine and serum levels of CTX-II can increase temporarily when there is increased cartilage turnover, such as in children during periods of bone
growth or in endurance athletes. However, increased CTX-II levels may also provide an early
indication that cartilage turnover is imbalanced, favoring breakdown over rebuilding - signaling a need for cartilage protection. Supplementation with NEM brand eggshell membrane
has been shown to decrease levels of CTX-II concomitantly with decreases in both signs and
symptoms of joint stress and cartilage damage associated with changes in the level of physical activity.*

Beneficial Effects of NEM vs Placebo in Exercise-Induced Joint Pain,
Stiffness, and Cartilage Turnover in Healthy, Postmenopausal Women.
- Clinical Interventions in Aging 2018
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crease risk for both these disorders is important. While supplementation with calcium, vitamin D and other nutraceuticals has benefit for bone health, supplementation with NEM has

marketing opportunity for a valuable new product.

There is no other eggshell membrane ingredient that is fully backed
with extensive science like that of NEM:
#

-10.0
Placebo

rosis, but also the risk for osteoarthritis as well. Consequently, supplementation to help de-

NEM and bone support nutraceuticals, such as ESC® brand eggshell calcium, present a new

-2.0
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Decreased estrogen levels in postmenopausal women not only increase the risk for osteopo-

been shown to promote joint health in women.* In fact, the combination of joint-supporting

Week 2

0.0

-4.0

Conclusion

NEM

Percent change from resting in urinary CTX-II in NEM-supplemented and placebo groups after 1 week (A) and 2 weeks (B) of exercise.
Notes: #p<0.05; ##p<0.01 versus placebo.
Abbreviations: CTX-II, C-terminal cross-linked telopeptide of type-II collagen, reported as nanograms per millimore of creatinine (ng/mmol Cr); NEM, natural eggshell membrane
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4
2
3

published randomized control trials,
2 of which are healthy person trials
published open label
human trials

published in vitro mode-of-action
studies
published in vivo

1
1
1

published veterinary randomized
control trial (in dogs)
published safety study (multiple safety
studies published together)
published clinical trial
design study

animal studies
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A midwest small town man began what
is now Stratum Nutrition, selling eggs out
of the back of a family station wagon purchased after his tour in the Korean war.
Due to the founder’s vision, tenacity and innovative mindset,

A company from humble midwestern
roots, built on innovation and sustainability.

NEM & ESC help divert 2 million lbs of
eggshell waste from landﬁlls each year.

40 years later he had built the midwest’s largest verticallyintegrated chicken operation.
Realizing the massive amounts of eggshells being trucked out

We uphold a low carbon footprint and
the only byproduct of the NEM & ESC
manufacturing process is steam.

as fertilizer or waste, he recognized an opportunity and immedi-
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“NEM has surpassed our
expectations and has allowed
our product to quickly become
one of our best sellers by helping
a wide array of customers.
- Patrick Toledano, President
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info@stratumnutrition.com

(800) 970-4479

