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CALCIUM
THE ESSENTIAL
COMPONENT FOR
CONTINUED
LIFE
Calcium is the most abundant mineral in the 
human body and essential for most physiological 
processes. It accounts for 1-2% of body weight 
with 99% stored in bones and teeth and the 
remaining 1% existing in the blood stream and 
extracellular fluids.

Calcium plays a critical role in essential functions
such as building bones and teeth, metabolism, 
muscle contraction, maintaining the normal
function of the immune system, nerve conduction,
endocrinology processes, blood coagulation, 
regulation of the heartbeat, and more. In fact, 
calcium plays an important physiological role at 
every stage of human growth — from conception 
to childhood through to middle and old age.

Given calcium’s essential and indispensable role 
in the health of the body and human longevity, 
supplementing one’s intake is recommended 
throughout life and often much needed.
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Calcium and Women,
Pregnancy and Nursing

Calcium
and Immunity

Women require calcium supplements their entire
life. For pregnant women calcium plays an important
role. During its third month and mid-term, a 
fetus needs abundant supplies of calcium and 
draws it from the mother’s blood, causing her 
own calcium levels to drop.

Next, when nursing, babies absorb calcium through
their mother’s milk. If the mother’s calcium levels 
drop, she may experience aging, low immunity, 
endocrine imbalance, and endangered health.

Women in their menopausal age suffer from a 
gradual reduction in bone density mainly due 
to: reduced levels of estrogen, which encourages 
new bone cells and delays bone loss; and a 
reduction of calcium absorption in the digestive 
system.

When a germ, virus, toxin, or any other foreign 
matter enters the body, the very first trigger to 
fight off the disease is an influx of intracellular 
calcium which spreads back from the wound edge.

The flash of calcium activates an enzyme reaction
that attracts the first white blood cells to the 
wound to kill off invading microbes and hault 
the onset of septicemia following tissue damage.

A lack of calcium damages immune function and
permits diverse skin conditions and rheumatism.
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Calcium
and Diabetes

Calcium
and the Nervous System

When a germ, virus, toxin, or any other foreign 
matter enters the body, the very first trigger to 
fight off the disease is an influx of intracellular 
calcium which spreads back from the wound edge.

The flash of calcium activates an enzyme 
reaction that attracts the first white blood cells 
to the wound to kill off invading microbes and 
hault the onset of septicemia following tissue 
damage.

A lack of calcium damages immune function and
permits diverse skin conditions and rheumatism.

Calcium ions play an important role in the 
process of neuro transmitter release.

The transfer of calcium iron from both inside 
and outside the nerve cell is closely related to 
activating and transmitting brain messages.

When the body lacks calcium, the release of 
nerve messages is blocked and the mechanism 
of activating and transmitting is destroyed.
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Calcium
and the heart

When calcium in the blood is reduced, the body 
makes bone calcium enter the blood. Calcium 
dissolved from bone causes blood vessels to 
thicken, harden and lose their elasticity, thus 
decreasing the blood flow and building up 
fatty substances that block the blood vessels, 
and increase fibrous matter. This leads to 
the condition of arteriosclerosis - the non-
inflammatory, pathological change of the artery.
The condition is the primary reason for hypertension
as well as coronary and cardiovascular disease. 
Correct levels of calcium ions are imperative 
for the heart’s electrochemical mechanism, 
responsible for the muscle contraction. It is 
based on a mechanism called calcium-induced 
calcium release, whereby calcium can trigger 
the release of additional calcium from the 
muscle sarcoplasmic reticulum.
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Calcium Deficiency and
Metabolic Bone Diseases 2
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CALCIUM DEFICIENCY AND
METABOLIC BONE DISEASES

01

03

02

04

genetic
predisposition

Infants and children 
500-800 mg
(Dependingof age)

Teenagers 
1,300 mg

diet Young adults 
1,000 mg

level of physical
activity

hormone levels
in the body

50+ years old
1,200 mg or more

4 factors that impact bone mass: The daily dose recommended:

Chronic calcium deficiency, mainly due to a low-calcium diet, is a major cause of low bone mass, 
a number of bone diseases, and osteoporosis.
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CALCIUM DEFICIENCY AND
METABOLIC BONE DISEASES

How Osteoporosis Occurs Osteoporosis Facts and Figures:

Calcium in the form of bone salt hardens the bones, 
which enables the skeleton to carry the entire body. 
When calcium deficiency in the bones occurs, the 
metabolism of the bone cells is abnormal and 
osteoporosis is likely to occur. In other words, 
osteoporosis occurs when the creation of new 
bone fails to keep pace with the removal of old 
bone.

Men and women at risk should act from an early 
age to prevent the disease. This can be achieved 
through sufficient calcium intake by enhanced 
nutrition, maintaining a healthy diet, exercising, 
and taking calcium supplements.

1 out of 3 women and 1 out of 5 men over the
age of 50 will suffer an osteoporotic bone fracture.

Osteoporosis affects the bones and makes 
them hollow, diluted and fragile.

On average, an osteoporotic fracture happens 
every 3 seconds.

To date, there is no cure for osteoporosis, only 
preventative measures and symptomatic relief.

Main symptoms include: bone pain, susceptibility
to fractures and bone abnormality.

Calcium plays a key role in our health, vitality and well-being. 
The widespread notion that a proper diet can prevent calcium 
deficiency is inaccurate. Health condition, eating and drinking 
habits, lifestyle, medications and other factors immensely 
affects our calcium levels. Maintaining calcium level needs 
efficient solutions.
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3 Calcium Supplement Landscape:
Efficiency or Deficiency?
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Calcium is the primary mineral added to food supplements and the second best-selling dietary 
supplement in the world.

Given the importance of calcium supplements, their qualities and ingredients must be examined.
They should have:

Unfortunately, existing calcium additives do not meet all the criteria.

High calcium content.
Easy absorption and a high rate of body utilization in proper proportions.
No side-effects.
The convenience of taking and carrying them.
A content of multi-nutrients, such as multivitamins and trace elements.

Calcium citrates: Calcium associated with citric acid relies purely on stomach acidity to be absorbed, 
so that it can be taken on an empty stomach. Therefore, it is recommended for people who suffer from 
digestive problems. However, doctors disagree on this presumption as it all depends on the acidity of 
the stomach. 

Calcium gluconate: This additive is found mainly in plants, but requires taking additional minerals to 
effectively absorb them. Therefore, these additives are not sold separately, but in combination with 
complex additional calcium supplements and other minerals.

Calcium carbonate: Calcium found in abundance in nature, and is therefore relatively inexpensive and 
the most common additive. It is also used in most studies examining the impact and contribution of 
calcium to bone density. Although the concentration of calcium in each tablet is higher than in those of 
other supplements, its particle crystalline shape makes its absorption questionable.

Until recently, there were three main types of calcium supplements on the market, all of which are 
crystalline-based:

CALCIUM SUPPLEMENT LANDSCAPE: 
EFFICIENCY OR DEFICIENCY?

Studies have shown that the amount of calcium that the old-generation of 
crystalline-based supplements provides is limited due to their molecular
structure and restrictions in their absorption by the body. Hence, they 
are not effective in preventing osteoporosis or fractures.
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4 The Amorphous Calcium 
Carbonate Revolution
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“WE BELIEVE OUR UNIQUE 
AMORPHOUS CALCIUM 

CARBONATE PRODUCTS 
CAN CONTRIBUTE GREATLY 

TO THE WELLBEING OF 
MILLIONS OF PEOPLE 

WORLDWIDE.”
Yossi Ben, Founder

The Breakthrough

Amorphous Calcium Carbonate (ACC) appears in the 
form of sub-micron particles, which results in a much 
higher absorption rate. It is termed ‘amorphic’ due to the 
geometrical abstract form of the particles, in contrast 
to the crystalline form of other minerals.

The development of Density™ began as a chance 
observation of the blue crayfish. These crayfish live 
in low calcium, sweet water environments. Despite 
this, and in a manner which is inspiring, the crayfish 
discovered a way to store and stabilize amorphous 
calcium carbonate and utilize it for the quick 
absorption of a high level of calcium needed in the 
shedding and formation of a new exoskeleton — all 
within a matter of only three days. This phenomenal 
pace is even more remarkable when compared 
with its lobster counterpart, which grows a shell 
in one month whilst living in the calcium-saturated 
environment of salted water.

Amorphous
Calcium Carbonate

(ACC)

Crystaline

Calcium Carbonate

1µm 10µm

THE AMORPHOUS CALCIUM
CARBONATE REVOLUTION4
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The Breakthrough

DENSITY™ - the first Amorphous Calcium

supplement: the new generation of calcium

The development of Density™
began as a chance observation
of the blue crayfish.

These crayfish live in low calcium, sweet water 
environments. Despite this, and in an inspiring 
manner, the crayfish discovered a way to store 
and stabilize amorphous calcium carbonate and 
utilize it for the quick absorption of a high level 
of calcium needed in the shedding and formation 
of a new exoskeleton — all within a matter of 
only three days.

This phenomenal pace is even
more remarkable when compared
with its lobster counterpart, 
which grows a shell in one month
whilst living in the calcium
saturated environment of salted
water.

Amorphous Calcium Carbonate (ACC) is rare in
nature, but Amorphical’s scientific breakthroughs
facilitated its production in a laboratory - DENSITY™,
the first and only ACC supplement.

Due to the exceptionally small size of ACC particles
and larger surface area, Density™ provides a
significantly higher percentage of bone over
calcium than any other supplements in use today.
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Advantages:

It is also 120 times more soluble in water or acid
than any another calcium additive on the market
and offers double the absorption than common
calcium supplements available.

DENSITY™ can also be consumed with or without
food, including dairy products.Its efficiency has 
been proved through clinical tests and in academic 
research. This exceptional high absorption level
significantly enhances the potential of DENSITY™
to help prevent osteoporosis, fractures, stimulate 
bone formation, and induce regeneration processes 
at levels that have never been seen before.

reduction in bone loss vs leading
competitors

increase in bone formation
induction vs leading competitors

increase in bone mechanical
strength vs leading competitors

An at least 2-fold increase in
gastrointestinal absorption

Requires half the dose than
other additives meaning reduced
adverse drug reaction!

50%

34%

37%

X2

1/2

DENSITY™’s revolutionary qualities and benefits
are placing it in a category of its own - the next
generation of calcium supplements.
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Introduction

Amorphical Ltd. has studied a unique calcium reservoir called Gastrolith, formed by the freshwater 
crayfish. Gastrolith is a specialized organ for transient deposition of calcium, stored as amorphous 
calcium carbonate (ACC) that enables these organisms to maintain highly calcified skeletons in low 
salinity environments.

Inspired by the molecular mechanism used by the crayfish to stabilize ACC, Amorphical has developed 
a novel technology for synthetic production of stabilized ACC which utilizes highly efficient nontoxic 
biological compounds.

The rational for the clinical use of synthetic ACC emerged from the product beneficial biological effects, 
discovered by a series of preclinical and clinical studies. These studies were conducted by Amorphical 
Ltd. in various indications - including osteoporosis, hypoparathyroidism, fractures and cancer.

The following studies present a short summary  of some of Amorphical research activities 

Micronic crystals (3-6 µm)

Limited bioavailability

Low solubility

Nanometric particles 40-80 nm

Stabilized by proprietary compounds

120 times more soluble (vs. CCC)

X2 the absorption (vs. CCC)

VS

Amorphous Calcium Carbonate (ACC)Crystalline Calcium Carbonate (CCC)
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Increased Calcium Absorption from Synthetic Stable Amorphous 
Calcium Carbonate: Double-Blind Randomized Crossover Clinical 
Trial in Postmenopausal Women 

Nachum Vaisman, Galit Shaltiel, Michal Daniely, Oren E Meiron, Assaf Shechter, Eva Niv, Yami Shapira, Amir Sagi (all Israel), Steven A 
Abrams (TX, USA). The Unit of Clinical Nutrition, Tel-Aviv Sourasky Medical Center, Tel-Aviv, Israel.  Amorphical, Ltd., Beer-Sheva, 
Israel. Children’s Nutrition Research Center, Department of Pediatrics, Baylor College of Medicine and Texas Children’s Hospital, 
Houston, TX, USA. Department of Life Sciences, Faculty of Natural Sciences, Ben‐Gurion University of the Negev, Beer‐Sheva, Israel
National Institute for Biotechnology in the Negev (NIBN), Ben‐Gurion University of the Negev, Beer-Sheva, Israel

Journal of Bone and Mineral Research (JBMR) 2014

Average (fed) Fasted Subject

Using a blinded, randomized, crossover 
interventional trial and the dual stable isotope
technique, this study compared the bioavailability
of a new stable synthetic Amorphous Calcium 
Carbonate (ACC) with that of Crystalline Calcium
Carbonate (CCC).

The study used 15 early postmenopausal women
aged 54.9 ±2.8 (mean ± SD) years with no 
history of major medical illness or metabolic 
bone disorder, excess calcium intake or vitamin 
D deficiency.

The women were given a standardized breakfast
followed by randomly provided CCC or ACC 
capsules containing 192 mg elemental calcium 
at intervals of least 3 weeks.

Fractional Calcium Absorption (FCA) of ACC 
and CCC was calculated from the 24-hour urine 
collection following calcium administration.

Included Subjects (fed)
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The FCA of ACC was doubled (±0.96 SD) on average compared to that of CCC (p<0.02).
The higher absorption of the synthetic stable ACC may serve as a more efficacious way of 
calcium supplementation.

Results:Study Summary:
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Bone Loss Prevention in Ovariectomized Rats
Using Stable Amorphous Calcium Carbonate 

Galit Shaltiel, Elad Bar-David, Oren E. Meiron, Eitan Waltman, Assaf Shechter, Eliahu D. Aflalo, David Stepensky, Amir Berman, Amir 
Sagi (all Israel), Berdine R. Martin and Connie M. Weaver (West Lafayette, USA)

Health Vol.5, No.7A2, 2013  

The effectiveness of calcium supplementation 
has never been decisive in assessing the 
relationship between calcium supplementation 
and maintaining bone mass or reducing the risk 
of fracture. Freshwater crayfish rely on ACC 
as the main mineral in the exoskeleton and in
the temporary storage organ, the gastrolith. 
Inspired by the crayfish model, we have previously
shown an increase in calcium bioavailability in 
rats administered with synthetic stable ACC vs CCC.

Using a bone loss prevention model, this study 
compared the effects of amorphous calcium 
derived from either gastrolith or synthetic ACC 
with those of crystalline calcium, found in 
commercial CCC or calcium- citrate supplements.

Rats were subjected to either sham or 
ovariectomy (OVX) operation (n~20/group) 
followed by administration of food pellets 
supplemented with 0.5% calcium from either 
source over the course of 12 weeks.

Findings show superior effects of ACC-containing
compounds over Pfizer and GNC’s calcium 
supplements in terms of bone loss prevention 
(see CT image). The advantage of synthetic ACC
with respect to mechanical bone strength is clear.

Analyses revealed bone loss prevention and 
bone formation in the tibia by both gastrolith 
and ACC treatments compared to CCC and 
calcium citrate-treated groups.

ACC was also the only treatment that led to 
a significant increase in vertebral mechanical 
strength.

To our knowledge, such levels of bone loss 
prevention by calcium supplements have never 
been reported. These findings suggest the 
potential of both natural (crayfish gastrolith) 
and, to a greater extent, synthetic ACC sources 
for the prevention of metabolic bone disorders 
and possibly of osteoporotic processes.

Study Summary: Results:

 

 

 

American Society for Bone and Mineral Research 2011  

"Solubility and Bioavailability of Stabilized Amorphous Calcium Carbonate"  

Oren E Meiron, Elad Bar-David, Eliahu D Aflalo , Assaf Shechter, David Stepensky, Amir Berman, 

Amir Sagi (Israel) 

Study Summary: 

 Recent technology allowing the production of a stable ACC now enables a bioavailability 

analysis of this unique form of calcium.  

 This study compares the solubility and fractional absorption of ACC, ACC with chitosan 

(ACC-C), and CCC.  

 Solubility was evaluated by dissolving these preparations in dilute phosphoric acid. The 

results demonstrated that both ACC and ACC-C are more soluble than CCC.  

 Fractional absorption was evaluated by intrinsically labeling calcium carbonate 

preparations with 45Ca, orally administrated to rats using gelatin capsules.  

 Fractional absorption was determined by evaluating the percentage of the 

administrated radioactive dose per milliliter that was measured in the serum, calcium 

absorption in the femur, and whole-body retention over a 34-hour period. Calcium 

Sham CCC (Pfizer) Gastrolith ACC Ca-Citrate (GNC) 
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Absorbed calcium in the femurs of ACC-
administrated rats was 30% higher than in CCC-
treated animals, whereas 15% more calcium was
absorbed following ACC-C treatment than 
following CCC treatment.

This study demonstrates the enhanced solubility
and bioavailability of ACC over CCC. The use 
of stable ACC as a highly bioavailable dietary 
source for calcium is proposed based on these 
findings.

Findings also suggest that the solubility of 
ACC is at least more than 10 times higher 
than that of CCC. Moreover, CCC synthetically 
produced in a lab, comprising a mixture of 
calcite and vaterite, yielded faster dissolution 
rates and demonstrated higher solubility than 
did commercial calcite probably due to the 
different polymorph composition of the former.

Solubility and Bioavailability of Stabilized
Amorphous Calcium Carbonate 

Oren E Meiron, Elad Bar-David, Eliahu D Aflalo , Assaf Shechter,  David Stepensky, Amir Berman, Amir Sagi (Israel)

Journal of Bone and Mineral Research (JBMR) 2011

Recent technology allowing the production 
of a stable ACC now enables a bioavailability 
analysis of this unique form of calcium.

This study compares the solubility and fractional
absorption of ACC, ACC with chitosan (ACC-C) 
and CCC.

Solubility was evaluated by dissolving these 
preparations in dilute phosphoric acid. The results
demonstrated that both ACC and ACC-C are 
more soluble than CCC.

Fractional absorption was evaluated by intrinsically
labeling calcium carbonate preparations with 
45Ca, orally administrated to rats using gelatin 
capsules.

Fractional absorption was determined by 
evaluating the percentage of the administrated 
radioactive dose per milliliter that was measured
in the serum, calcium absorption in the femur, 
and whole-body retention over a 34-hour 
period. Calcium serum analysis revealed that 
calcium absorption from ACC and ACC-C 
preparations was up to 40% higher than from 
CCC, whereas retention of ACC and ACC-C 
was up to 26.5% higher than CCC.

Study Summary: Results:
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An Open-Label, Single Center Study Assessing the Efficacy of
Amorphous Calcium Carbonate (ACC) Supplement in the Management
of Primary Hypoparathyroidism 

E. Sega, S. Ish-Shalom (Israel), Rambam Medical Center 2015

Hypoparathyroidism is characterized by the 
absence, or inactivity, of the parathyroid hormone
(PTH), causing reduced intestinal calcium 
absorption and bone turnover, hypocalcemia, 
and hyperphosphatemia. Standard treatment 
comprises supplying patients with high and 
frequent doses of calcium and active vitamin D
metabolites.

The study aimed to assess the replacement ratio
of CCC with ACC while maintaining normal 
serum albumin corrected.

The 28 day study enrolled patients on 10 
consecutive HPP, aged 50.9 ± 17.17 years, 
stable on CCC for at least 1 year. There were no 
patients with renal impairment or conditions 
influencing calcium absorption.

Total daily dose of elemental calcium supplements
was gradually lowered and CCC was replaced 
with ACC.

The initial elemental CCC dose was replaced in 
all subjects with ACC does of 50% ±10% while 
SAACa remained stable. Vitamin D doses 
were maintained stable.

The study demonstrated a reduction in calcium 
consumption of at least 50%, as compared to 
individual calcium consumption at baseline, 
while maintaining the normal calcium serum 
levels.

Study Summary: Results:
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Presented at the "World  Congress on Osteoporosis, Osteoarthritis and Musculoskeletal Diseases" Malaga, Spain, 2016
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Survey:
Density Treatmentand Consumers Satisfaction 

Pharma Quest (Israel) 2015

The survey was conducted on-line, incorporated
113 individuals.

The survey was conducted between April and 
October 2015.

91% of the answerers were women and 9% men.

Average age was 60 with a range of 20-89 
years olds.

72% of patients stated they are married,
12% divorced and 11% widowers.

50% of patients hold a first degree or higher.

Study Info: Results:

of consumers/patients stated a positive  
significant improvement in their condition.

of patients reported pain reduction;

reported improvement in mobility;

reported a clear improvement in their 
well-being.

36%

54%

23%

21%

The results has been reported after only 8 
weeks of using  DENSITY™ 
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FAQ's6

What is amorphic calcium and how does it differ from
regular calcium?

Amorphous Calcium Carbonate (ACC) appears in the form of sub-micron particles, which results in a
much higher absorption rate. It is called ‘amorphic’ due to the geometrical abstract form of the particles,
in contrast to the crystalline form and small surface area of other minerals. The molecular form and size
induce improved absorption and evident results.

Who should consume calcium supplements?

While recommanded calcium daily dosage is 1000-1200 mg, it is a known fact that most of the
population consumes no more then 500 mg a day. High-risk groups are individuals over the age of 50,
menopausal women, smokers, patients consuming Prednisone steroids for more than 3 months, and
those who do not consume calcium in their regular diet or have absorption malfunctions.

What does DENSITY™ comprise?

Each caplet comprises 1 gr (1000 mg), of which 200 mg are amorphous calcium. Other ingredients
are: calcium carbonate, cellulose, microcrystalline, povidone, stearic acid, sodium chloride, silica, and
magnesium stearate.
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FAQ's

Can DENSITY™ repalce osteoperosis drugs??

DENSITY™ is a supplament and not a drug, hence it has no medical identification for ostoperosis. Yet,
the use of drug treatments with calium and vitamin D proved to have a positive outcomes. Pre-clinical
researce based on DENSITY™ and alendronate has shown excelent results in improving bone density.

Are there any known side-effects?

Amorphous calcium has been clinicaly tested prior to its release on the market and was found safe for use 
with no toxication concerms. Calcium consumption may evoke some unpleseant side-effects, mainly in 
the digestive system. From practical experience it has been proven that DENSITY™ is acompanied by 
fewer side-effects than traditional crystline calcium supplements and, if any side-effects do occur, they
pass within a few days.
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Inspired by Nature
Proven by Science

The Amorphius Calcium Revolution
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The World of DensityTM
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