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ABSTRACT: Osteoporosis is a gradual reduction in bone mass
that leads to an increased susceptibility to bone fractures. An
estimated 1.5 million fractures are attributed to osteoporosis
each year in the United States. With the rapid aging of the 
population, the suffering and healthcare costs associated with
osteoporosis are steadily increasing. Experts agree that preven-
tion is the most effective method of dealing with osteoporosis.
The two approaches to prevention are maximizing peak bone
mass at skeletal maturity and reducing the rate of age-related
bone loss. Adequate calcium intake has been shown to have a
strong influence on attaining peak bone mass and reducing the

rate of bone loss. Unfortunately, studies have shown that a large
proportion of the population does not even meet the current
Reference Daily Intake (RDI) levels for calcium. The data for
women is especially alarming: at age 60, approximately 80% of
women consume less than the RDI for calcium. Supplementing
the diet with calcium and other nutrients important for bone
health, along with regular exercise and a healthy lifestyle, is
essential in reducing the risk of osteoporosis. Microcrystalline
hydroxyapatite concentrate (MCHC) is an excellent source of
bioavailable calcium, a full complement of other minerals, pro-
teins, and organic factors. 

Osteoporosis is a systemic skeletal disease characterized by
reduced bone mass, compromised bone strength, and increased
susceptibility to bone fractures.1,2 In the U.S. today, approximate-
ly 10 million people have osteoporosis; another 18 million have
osteopenia (low bone mass) and are at risk for developing osteo-
porosis. According to the National Institutes of Health (NIH),
osteoporosis accounts for an estimated 1.5 million fractures
annually in the U.S.3 In fact, it is estimated that 1 in 2 women and
1 in 8 men will suffer an osteoporosis-related fracture in their
lifetime. The estimated annual expenditures for treating osteo-
porotic fractures are between 10 and 15 billion dollars, based on
hospitalization costs and acute and long-term care.3,4

Osteoporosis is the result of a gradual loss of bone tissue that is
generally a symptomless process. Therefore, without proper risk
assessment, osteoporosis may go undetected until bones become
so brittle that even the slightest trauma causes a fracture.1

Although a fracture can occur anywhere in the body, the most
common region is the spine. One-third of women 65 years and
older have sustained a vertebral fracture, which leads to loss of
height, kyphosis (“dowager’s hump”), and chronic back pain.1,5,6

The good news is that much of this suffering may be preventable.
The agreement among qualified experts is that the severity of
age-related bone loss may be reduced in patients at risk if ade-
quate amounts of nutrients needed for bone health are obtained
throughout their lifetime. In fact, the Food and Drug
Administration concludes, “Maintenance of an adequate calcium
intake throughout life may optimize peak bone mass at skeletal
maturity and help to slow the rate of bone loss later in life, and
may help to reduce the risk of osteoporosis.”4

WHAT ARE THE RISK FACTORS?

Two major factors that influence the risk of developing osteo-
porosis are the level of bone mass achieved at skeletal maturity
(peak bone mass) and the rate at which bone loss occurs in later
years. The more bone mass available before age-related bone loss
ensues, the less likely it will decrease to a level at which fractures
occur.7

Research studies point to a number of risk factors that may have
a strong influence on peak bone mass and the rate of bone loss,
and thus the development of osteoporosis (Table 1).1,5,7,8 Some of
these factors include: inadequate nutritional intake, lack of 
physical activity, smoking, excessive alcohol or caffeine 
consumption, and prolonged use of medications such as 
corticosteroids or antacids. 

In addition to diet and lifestyle factors, genetic and ethnic factors
significantly influence many aspects of calcium and skeletal
metabolism.1,5,7-9 Caucasian and Asian women tend to have lower
bone density than African and Hispanic women and, conse-
quently, are more likely to suffer from osteoporotic fractures.
The same holds true for thin, smaller-boned women. 

What does appear certain is that regular exercise, lifetime 
maintenance of adequate nutritional intake with regard to calci-
um and other nutrients important for bone health, and a healthy
lifestyle are essential for maximizing peak bone mass and for
minimizing the rate of bone loss that occurs with aging, and thus
reducing the risk of osteoporosis.7,8,10
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Table 1. Major Risk Factors for Osteoporosis in Women 

• Family history of osteoporosis 

• White or Asian 

• Small body frame

• Postmenopausal

• Hysterectomy

• Inadequate calcium, vitamin D, and other nutrient intake 

• Excess protein in the diet

• Inadequate exercise 

• Smoking 

• Excessive alcohol consumption 

• High intake of caffeine, carbonated beverages, and salt

• Long-term glucocorticoid therapy 

• Long-term use of anticonvulsants, antacids

• Hyperparathyroidism, thyrotoxicosis, Cushing’s 
syndrome, type 1 diabetes

• Bone Density Evaluation

The risk of sustaining an osteoporotic fracture is determined by
an analysis of bone mineral density (BMD), which refers to the
grams of mineral per area or volume in bone. BMD is 
determined by diagnostic screenings, such as x-ray or ultra-
sound. The World Health Organization has determined that the
diagnostic criteria for osteoporosis is 2.5 standard deviations
below the mean, while a score between 1.0 and 2.5 below the
mean determines osteopenia.11 This statistical analysis refers to
the BMD of Caucasian women only; therefore, controversy
exists regarding how to apply this measurement to children, men,
and across ethnic groups.

OSTEOPOROSIS: PREVENTION IS THE KEY

Experts agree that prevention is likely to remain the most effec-
tive method of dealing with osteoporosis.1,5 The two approaches
to prevention are maximizing peak bone mass at skeletal maturi-
ty and reducing the rate of age-related bone loss:9,12

• Maximizing Peak Bone Mass 

Bone size and strength is continually acquired during the first
three decades of life, typically peaking between the ages of 30-
35. Studies have shown that an optimal intake of calcium during
childhood and up to age 25-30 can positively impact an individ-
ual’s peak bone mass.7,13-17 Children and young adults who do not
consume adequate amounts of calcium may have suboptimal
bone density by the time they reach age 35. It is becoming
increasingly clear that insufficient accumulation of skeletal mass
by young adulthood predisposes a person to fractures later in life
as age-related bone loss ensues.4

According to a study performed on identical twins at the Indiana
State University School of Medicine, calcium supplementation
of 1,000 mg/day significantly enhanced the rate of increase in
BMD in prepubertal children. “If the gain persists, it would prob-
ably result in an increase in peak bone mass that would reduce
the risk of osteoporotic fractures later in life,” stated the
researchers.15 Another study done at the Pennsylvania State
University College of Medicine showed that calcium supplemen-
tation of 500 mg/day for a group of 12-year old girls resulted in

significant gains in total body and spinal bone density when
compared to the control group.16

Bone continuously remodels through the processes of bone
resorption and bone formation, which are dependent upon 
adequate levels of parathyroid hormone (PTH) and calcitonin.
This remodeling process functions by the interaction of two types
of cells: osteoclasts, which resorb bone, and osteoblasts, which
form new bone. Bone remodeling, or bone turnover, is usually in
balance until the fourth decade of life when resorption becomes
slightly greater than formation and a small, continuous loss of
bone mass results. 

• Reducing Age-Related Bone Loss

Bone loss occurs with age in both sexes; however, the pattern dif-
fers significantly between men and women.1,8 In women, bone loss
usually begins prior to menopause (35-45 years), with a pro-
nounced acceleration of bone loss occurring rapidly for about
5-10 years following menopause.2,8,18 Over their lifetimes, women
lose about 35% of their cortical bone mass and 50% of their tra-
becular bone mass, whereas men lose about two-thirds of these
amounts.2,5 Cortical bone predominates in the shafts of long
bones, while trabecular bone is concentrated in the vertebrae, the
pelvis and other flat bones, and in the ends of long bones.

Calcium supplementation has also been shown to reduce the rate
of bone loss in postmenopausal women. A study reported in the
New England Journal of Medicine by Reid et al. demonstrated a
43% reduction in bone loss in postmenopausal women who 
supplemented their regular diets with 1,000 mg of calcium for
two years, compared to postmenopausal women receiving place-
bos.19 Their results confirmed an earlier, two-year calcium 
supplementation study, also reported in the New England
Journal of Medicine, which indicated that healthy post-
menopausal women can significantly reduce bone loss by
increasing their calcium intake to at least 800 mg/day.20

CALCIUM—WHAT ARE THE RECOMMENDED LEVELS?

Established to replace the Recommended Daily Allowance
(RDA), the Reference Daily Intake (RDI) represents a guideline
for daily nutrient intake that is considered to adequately meet the
needs of most healthy individuals in the U.S. The RDI levels are
based on the latest average RDA of the total population over 4
years of age. The RDI does not provide recommendations for any
specific age group or gender.

The current RDI level for calcium is 1,000 mg—well below the
level of intake that many experts recommend.9,21-25 The authors of
a review of intervention trials of calcium supplementation sug-
gested that the recommended daily intake for children should be
1,450 mg/day during adolescence, while others have recom-
mended a calcium intake of up to 1,800 mg/day.9,22 Such an
increase in calcium intake during adolescence could play an
important role in maximizing peak bone mass. Regarding the
calcium intake for older individuals, many experts recommend
an intake of 1,500 to 2,000 mg/day to minimize bone loss.21,23,24

The NIH Consensus Conference on Optimal Calcium Intake rec-
ommends calcium intakes of 1,200 to 1,500 mg/day for 11-24
year olds, 1,000 mg for those 25-50 years, and 1,500 mg for
those over 65. In addition, the NIH recommends a calcium intake
of 1,500 mg/day for women over 50 years who are not receiving
hormone replacement therapy.26



While the RDI levels of calcium may be a source of debate, the
real issue is the fact that a large proportion of the population 
isn’t even meeting these suggested daily intakes.5,8,27 According to
data obtained from the USDA’s 1994-96 Continuing Survey of
Food Intakes for Individuals, an estimated 65% of the U.S. 
population consumed less than the RDI for calcium.28 The data
for women is especially alarming: at age 60, approximately 80%
of women did not meet the suggested daily requirements. In
addition, between the ages of 12-29, when calcium requirements
reach their peak because of rapid skeletal growth, as many as
85% of females did not even meet the RDI for calcium.
Therefore, the challenge for healthcare professionals is to 
educate patients on the importance of lifetime maintenance of
adequate calcium intake.

CALCIUM ABSORPTION

Intestinal absorption of calcium declines with age in both sexes.
In addition, the body is less able to adapt to an insufficient 
calcium supply.1,2,5,8 Consequently, there is a need to address fac-
tors that affect calcium absorption, particularly when dealing
with the elderly population. For instance, large quantities of
dietary fiber can interfere with calcium absorption, as can diuret-
ics, alcohol, caffeinated drinks, certain medications such as 
corticosteroids and antacids, and vitamin D deficiency.
Hypochlorhydria, a condition of low gastric acid production, can
also hinder calcium absorption and is quite common in the 
elderly. Patients encountering any of these factors may need 
closer nutritional attention.

VITAMIN D

Vitamin D plays an essential role in maintaining a healthy
mineralized skeleton.29 The main physiologic function of 
vitamin D is to maintain serum calcium and phosphorus 
concentrations within the normal range in order to maintain
essential cellular functions and promote mineralization of the
skeleton.29-32 Vitamin D acts primarily to increase serum 
calcium by stimulating its intestinal absorption. 

Vitamin D insufficiency results in reduced calcium absorp-
tion, a rise in circulating PTH, and increased bone resorp-
tion.28,31,33 Vitamin D insufficiency is frequent among the
elderly population, owing to less efficient skin synthesis of
vitamin D, less efficient intestinal absorption, reduced sun
exposure, and a reduced vitamin D intake.29-31 A number of
studies demonstrate that supplementation with 400-800 IU/day
of vitamin D effectively reverses vitamin D deficiency in the
elderly.28,32,34,35

Vitamin D deficiency can result in secondary hyperparathy-
roidism, a condition that accelerates bone resorption and 
exacerbates osteoporosis.29,30,36 Vitamin D deficiency may also
be associated with an increased risk of hip fracture.29 Several
studies have demonstrated that an increase in calcium intake
of 800-1000 mg/day in combination with vitamin D supple-
mentation of 400-800 IU/day will decrease the risk of verte-
bral and nonvertebral fractures and increase BMD.29,32,36,37

MAGNESIUM

Although decreased bone mass is the hallmark of osteoporosis,
qualitative changes in bone matrix are also present, which could

result in fragile or brittle bones that are more susceptible to 
fracture. There is growing evidence that magnesium may be an
important factor in the qualitative changes of the bone matrix
that determine bone fragility.38,39 Magnesium influences both
matrix and mineral metabolism in bone by a combination of
effects on hormones and other factors that regulate skeletal and
mineral metabolism, and by direct effects on bone itself.
Magnesium depletion adversely affects all stages of skeletal
metabolism, causing cessation of bone growth, decreased
osteoblastic and osteoclastic activity, osteopenia, and bone
fragility.38,39

Magnesium plays important roles in calcium metabolism
through its involvement in normal activity of the hormones (i.e.,
PTH, calcitonin) that control calcium utilization.40 Adequate
serum magnesium levels are necessary for proper calcium
metabolism, and hypomagnesemia can result in hypocalcemia
and peripheral resistance to the effects of vitamin D. Thus, 
adequate calcium intake may not ensure proper bone health if
magnesium status is abnormal.38,40 Because of the effect of 
magnesium deficiency on calcium metabolism, it may also be
implicated as a risk factor for osteoporosis.41,42 

Large numbers of individuals may be at risk for magnesium 
deficiency. Dietary intake studies consistently show intakes of
magnesium to be below the RDI in many age groups, and 
surveys have shown that 39% of American women between 15
and 50 years of age receive less than 70% of the RDI.38,40,43

Because high calcium intake intensifies magnesium deficiency,
patients who take calcium supplements to an extent that the 
calcium to magnesium ratio substantially exceeds 2:1 are likely
to have relative or absolute magnesium deficiency.43 Calcium
supplementation without magnesium may reduce the efficiency
of magnesium absorption from the diet and further aggravate the
consequences of diminished estrogen, resulting in less move-
ment of magnesium into bone and greater activity of demineral-
izing PTH.44

TRACE MINERALS

Trace minerals, particularly zinc, copper, manganese, fluoride,
boron, and silicon, are being studied for their roles in bone
health. Zinc is needed for osteoblastic activity, collagen synthe-
sis, and alkaline phosphatase activity; copper for cross-linking
collagen and elastin; manganese for the biosynthesis of
mucopolysaccharides in bone matrix formation; fluoride for
osteoblast activity; and boron and silicon for healthy bone 
formation.45

Studies have shown that trace mineral deficiencies can impair
bone formation and resorption. For instance, in a 2-year clinical
study, postmenopausal women who received calcium supple-
ments together with zinc, copper, and manganese experienced a
gain in BMD, while women receiving calcium alone, trace min-
erals alone, or a placebo experienced increasingly greater losses
in BMD.46

IPRIFLAVONE

Ipriflavone (7-isopropoxyisoflavone) is a derivative of naturally-
occurring isoflavones and is active in bone metabolism.47-49

Although ipriflavone is similar in structure to phytoestrogens, it
has been shown to be devoid of any estrogenic activity.48,50
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Numerous double-blind, placebo-controlled studies have shown
a positive effect of ipriflavone in reducing bone mineral loss and
increasing bone density in postmenopausal women with osteope-
nia or established osteoporosis at a dose of 600 mg/day.47,48,51-54 In
these studies, all patients received an oral calcium supplement of
1g/day in addition to ipriflavone or placebo. One of the
researchers, Dr. Donato Agnusdei, stated that “Long-term treat-
ment with ipriflavone may be considered safe, and may increase
bone density and possibly prevent fractures in elderly patients
with established osteoporosis.”53 Another study evaluating the
effects of ipriflavone combined with vitamin D showed that the
combined therapy was more effective in reducing bone loss than
either therapy alone or control.49

In vivo and in vitro studies in different experimental models have
shown the inhibitory effect of ipriflavone on osteoclast recruit-
ment and activity (bone resorption).47 Studies in humans have
confirmed the inhibitory effect of ipriflavone on bone resorption
in conditions of high bone turnover, such as Paget’s disease of
bone.47 These results were also demonstrated in a 1-year study
comparing the effects of treatment with either 600 mg/day 
ipriflavone or 800 mg calcium lactate in postmenopausal women
with high bone turnover and low bone mass.55 Lumbar BMD and
bone metabolic markers were assessed prior to and upon 
completion of the study. Results showed that ipriflavone 
treatment significantly suppressed the expected loss of lumbar
BMD compared to calcium lactate. Evaluation of biochemical
markers in bone metabolism suggested that ipriflavone acts to
suppress the bone resorption system.

COMPREHENSIVE BONE NOURISHMENT: MCHC

Microcrystalline hydroxyapatite concentrate (MCHC) is a whole
bone extract, complete with all the minerals and organic factors
in the same physiological proportions naturally found in healthy
bone. It is an excellent source of bioavailable calcium and other
nutrients essential to bone formation, and contains phosphorus,
magnesium, fluoride, zinc, silicon, manganese, and other trace
minerals.56-60

MCHC also contains the proteins found in bone, including
growth factors.61 Recently, scientists have focused attention on
the actions of such factors as modulators of bone remodeling,
including insulin-like growth factors I and II (IGF-I and IGF-II)
and transforming growth factor-beta (TGF-β). These growth fac-
tors have been shown to stimulate the proliferation and activity
of osteoblasts, as well as inhibit or modulate precursors to osteo-
clasts in vitro.62-65 As a result, bone formation may be enhanced
and bone mass may increase.66 Researchers theorize that the
presence of these growth factors may be one reason why MCHC
is so effective.

A study published in Osteoporosis International evaluated the
effectiveness of two forms of calcium supplements—MCHC and
calcium carbonate—in preventing further bone loss in post-
menopausal osteoporosis.59 In this study, patients treated with
calcium carbonate demonstrated a reduction in the rate of bone
loss by about half, while treatment with MCHC was shown to
nearly halt it. Another study designed to compare the efficacy of
MCHC and calcium carbonate in postmenopausal women who
refused hormone replacement therapy showed that continuous
administration of MCHC over a period of 2 years significantly
reduced bone loss; conversely, women given calcium carbonate

or placebo had significant decreases in bone mass.67 In addition,
several clinical trials have shown that MCHC significantly slows
bone loss in corticosteroid-treated patients normally prone to
rapid bone loss.58,68,69

Not only has MCHC been shown to be effective in minimizing
bone loss, but it has also been shown to positively affect bone
density. A study performed on osteoporotic postmenopausal
women with the complication of primary biliary cirrhosis, a 
condition involving severe calcium malabsorption, showed that
MCHC supplementation helped to increase cortical bone 
thickness by 6.1%.57 Conversely, calcium gluconate halted the
bone loss but did not restore bone, and the group receiving no
supplementation continued to show accelerated bone loss. 

In another study, the effectiveness of MCHC on the healing of a
standardized bone defect in rabbits was evaluated as compared
with a control group and two other forms of calcium 
supplements: bone mineral (MCHC without the organic factors)
and calcium carbonate.70 The results showed that treatment with
MCHC, but not the other two calcium supplements, resulted in
significant improvements in the pattern and quality of bone 
healing. These results indicate that MCHC has a beneficial effect
on the process of bone healing; however, the effect is lost if the
organic components of the compound are destroyed, or if calci-
um carbonate treatment is substituted. 

GUIDELINES FOR DETERMINING THE PURITY OF MCHC

There is great variation in the quality and purity of MCHC 
products. The source of the bone extract as well as the procesing 
procedures are of utmost importance in determining the quality
of MCHC. Some sources of MCHC may contain high levels of
lead and other contaminants, or contain cartilage and tendons.
Certain processing procedures, such as high-heat and excessive
grinding, can result in a product that is nothing more than bone
meal. These products lack the full complement of minerals,
organic factors, and the microcrystalline structures that are 
characteristic of true MCHC.71

How can you be sure that what you are providing to your patients
is pure, authentic MCHC? The following guidelines for 
determining the identity and purity of MCHC products may
prove helpful to the clinician wanting to provide an exceptional
product to his or her patients:

1. The results of a Certificate of Analysis should be requested
from the supplier. This analysis will indicate the protein and
mineral content of the MCHC, as well any microbial 
contamination. Analysis of authentic MCHC will show the
same constituent ratios typically found in bone: 22%-28%
protein (mostly collagen), 22%-28% elemental calcium, and
9%-13% phosphorus, with the remainder comprised of fat and
other minerals.

2. The results of a collagen analysis will indicate the purity and
non-adulteration of MCHC. Type I collagen is the predomi-
nant type of collagen found in bone, along with small amounts
of Type V collagen. Properly processed MCHC should contain
approximately 20% collagen, the majority of which should be
Type I. Poorly processed bone, such as bone meal, yields a
product with only 0% to 7% Type I collagen. The presence of
other types of collagen would indicate that the raw material
used to make the MCHC contained cartilage, tendons, muscle,
marrow, or ligaments.
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Nutritional Strategies in the Prevention of Osteoporosis: A Summary
BY NEIL HIRSCHENBEIN, M.D., PH.D., C.C.N.

The statistics are alarming: in the U.S. today, approximately 10 
million men and women have osteoporosis and another 18 million
have osteopenia (low bone mass). Osteoporosis literally means
“porous bone,” and is characterized by bone fragility and an
increased susceptibility to bone fractures.1,2 An estimated 1 in 2
women and 1 in 8 men over age 50 will suffer a bone fracture due to
osteoporosis in their lifetime. Although osteoporosis can develop at
any age, the risk factors increase with age in both men and women.

Osteoporosis is called “the silent disease” because it is generally a 
symptomless process resulting from a gradual loss of bone mass.
Without proper risk assessment, osteoporosis can go undetected
until bones become so brittle that even the slightest trauma causes a
bone fracture.1 Fortunately, experts agree that this type of suffering
may be preventable. Studies show that lifetime maintenance of 
adequate nutrient intake, including calcium and other nutrients
important to bone health, along with regular exercise and a healthy
lifestyle may reduce the risk of developing osteoporosis.7,8,10

WHAT ARE THE RISK FACTORS?

Many risk factors contribute to the development of osteoporosis.1,5,7,8

Some of these include dietary and lifestyle factors such as nutrient
deficiencies (e.g., calcium, magnesium, vitamin D), high protein
intake, lack of exercise, smoking, excessive alcohol or caffeine 
consumption, and prolonged use of certain medications (e.g., 
corticosteroids, antacids).  Other risk factors include Caucasian or
Asian ethnicity; a thin, small-bone frame; and a family history of
osteoporosis. 

THE IMPORTANCE OF PREVENTION

The key to preventing osteoporosis is to achieve optimal bone mass 
during the first three decades of life and maintain it throughout the
aging process.9,11 The more bone mass acquired by age 35, the less
likely it will decrease to a level at which osteoporosis develops later
in life.7 An optimal intake of calcium not only helps to achieve a
greater peak bone mass, but also reduces the rate of age-related bone
loss.7,13-17,19,20

CALCIUM: WHAT ARE THE RECOMMENDATIONS?

The Reference Daily Intake (RDI) provides recommendations for
daily nutrient intakes considered to adequately meet the needs of
most healthy individuals in the U.S. The current RDI for calcium is
1,000 mg per day, which is lower than many health experts 
recommend.9,21-25 Unfortunately, reliable statistics show that an
alarming 65% of the U.S. population consumes even less than the
RDI for calcium.28

The ability to absorb calcium declines with age in both men and
women.2 Consequently, there is a need to address factors that affect
calcium absorption, particularly when dealing with the elderly pop-
ulation. For instance, large quantities of dietary fiber, certain 
medications, and nutrient deficiencies (e.g., vitamin D, magnesium)
can interfere with calcium absorption. Hypochlorhydria, a condition
of low gastric acid production, can also hinder calcium absorption
and is quite common in the elderly. Patients encountering any of
these factors may need to make dietary adjustments and be sure they
are consuming forms of calcium that are easily absorbed.

OTHER POWERFUL BONE-SUPPORTIVE NUTRIENTS

Vitamin D—Vitamin D plays an essential role in maintaining opti-
mal bone mass by acting primarily to assist calcium absorption.29

Vitamin D deficiency is common among the elderly population,
owing to less efficient absorption, reduced sun exposure, and
reduced intake.29-31 Studies show that supplementation with 400-800

IU per day of vitamin D effectively reverses vitamin D deficiency in
the elderly.28,32,34,35

Magnesium—There is growing evidence that magnesium is
required to properly utilize calcium, and experts agree that adequate
calcium intake may not ensure normal bone mass if magnesium 
levels are low.38,40 In addition, an excessively high calcium intake
combined with a low magnesium intake may further intensify 
magnesium deficiency.43 Because of the effect of magnesium in 
calcium utilization, magnesium deficiency may be implicated as a
risk factor for osteoporosis.41,42

Trace Minerals—Despite the fact that they are only required in
small amounts, studies suggest that trace minerals including zinc,
manganese, fluoride, boron, and silicon are no less important to
bone health than other minerals. For instance, in a 2-year clinical
study, postmenopausal women who increased their intake of both
calcium and trace minerals experienced an increase in bone mass.46

Conversely, women who increased their intakes of calcium alone or
trace minerals alone experienced bone loss, suggesting that the com-
bined nutritional regimen is far more effective.

Ipriflavone—This derivative of naturally occurring isoflavones has
a positive effect on bone metabolism. Numerous studies have shown
that ipriflavone reduces bone loss in postmenopausal women with
osteopenia or established osteoporosis.47,48,51-54 One study evaluating
the effects of ipriflavone combined with vitamin D showed that the
combined nutritional therapy was more effective in reducing bone
loss than either therapy alone.49

COMPREHENSIVE BONE NOURISHMENT: MCHC

Microcrystalline hydroxyapatite concentrate (MCHC) is a whole
bone extract, complete with all the minerals and organic factors in
the same proportions naturally found in healthy bone. It is an excel-
lent source of absorbable calcium, a full spectrum of minerals, and
other nutrients essential to bone health.56-60

MCHC also contains the proteins found in healthy bone, including
growth factors and collagen.61 Recently, scientists have focused
attention on the actions of growth factors in stimulating bone
growth. Experts have postulated that the presence of growth factors
in MCHC may be one reason why it is so effective in maximizing
bone strength. 

Studies have repeatedly confirmed the effectiveness of MCHC in 
maximizing bone mass, and suggest that MCHC is more effective
than calcium carbonate and calcium gluconate. In a study compar-
ing the effects of MCHC and calcium carbonate supplementation in
postmenopausal osteoporosis, MCHC nearly halted bone loss, while
calcium carbonate only slowed bone loss by approximately 50%.67

There is a great variation in the quality of MCHC products. The
source and processing procedures of bone extract is of utmost
importance in determining the quality and effectiveness of MCHC.
A high-grade source of MCHC would come from New Zealand and
is free of pesticide and heavy metal contamination. MCHC should
not be processed with high-heat or excess grinding, which destroys
the beneficial organic factors and protein content.71

CONCLUSION

Experts agree that lifetime maintenance of adequate nutrient intake
including calcium and other important nutrients, along with regular 
exercise and a healthy lifestyle, is essential to reducing the risk of
osteoporosis.7,8,10 Studies show that MCHC is an excellent source of
absorbable calcium and other nutrients essential to bone health, has
a positive effect in maximizing bone mass, and is more effective
than commonly used forms of calcium.56-60



3. The results of an x-ray diffraction analysis should be request-
ed. This analysis will confirm the microcrystalline structure of
the MCHC.

4. A certificate proving the material is approved for human con-
sumption is very important. MCHC may be available in dif-
ferent grades of varying quality. A reliably pure form of
MCHC is imported from New Zealand where cattle are free-
range fed and raised in a pesticide-free environment. A
Sanitary Certificate of Origin and Health from the Ministry of
Agriculture accompanies MCHC imported from New
Zealand. This certificate is required for import into the U.S.
and provides assurance of high-grade MCHC.

5. The results of a heavy metal analysis conducted by a third
party laboratory should be requested. Heavy metal contami-
nation with lead, arsenic, aluminum, mercury, strontium, and
other metals is a concern with regard to some forms of calci-
um supplements and MCHC is no exception. In high quality
MCHC, lead should not be present at levels higher than 1 mcg
per gram of product.
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