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A Clever Combination: Calcium Plus Vitamins

Bone Health Concepts

In order to prevent osteoporosis and
to keep bone mass stable, sufficient
mineralisation from an early age is
of vital importance. A regular dietary
intake of calcium is therefore essential,
but can be difficult to achieve -
particularly for people with dietary
restrictions, due to food intolerances
or nutritional preferences. On the other
hand, even a calcium-rich diet might
not suffice when the requirement
is at its highest, for example during
adolescence. Postmenopausal women
and men over the age of 70 also require
more calcium to slow down bone loss.
Calcium supplements can be helpful
to ensure that the recommended daily
allowance (RDA) for each life stage
is reached. However, it is not only
calcium which is vital for bone health —
vitamins D, and K, are also essential for
optimal calcium absorption and correct
deposition.

Vitamin K, acts as an activator
of the protein osteocalcin, which is
responsible for calcium utilisation in
the body. Activated osteocalcin can
bind calcium ions and store them in the
bones. Vitamin D,, meanwhile, supports
the absorption of calcium in the small
intestine and helps to regulate calcium
and phosphate homeostasis. Studies
have shown that combined calcium and
vitamin D supplementation can reduce

the rate of bone loss in elderly women?,
and reduce hip fracture rates®.

Therefore, several concepts have
been developed which combine the
health benefits of calcium carbonate,
vitamin D, and vitamin K,. Together
with a balanced diet, supplements
based on these concepts contribute
to the RDA for calcium, according to
EU specifications.

One such concept is a chewable
tablet: natural calcium carbonate is
granulated in a fluidised bed using
process parameters that improve the
compactability of the mineral and
generate low-density granules that
are ideal for a chewable dosage form.
Combined with vitamins D, and K,
flavours and sweeteners, this formulation
makes calcium supplementation a
pleasant experience, increasing patient
compliance. Table 1 shows the content
of active ingredients in this formulation.

the formulation includes a novel,
co-processed multifunctional mineral
excipient made of calcium carbonate
and tribasic calcium phosphate. For
manufacturers looking to develop
bone health supplements in the form
of tablets, this mineral excipient offers
superior technological properties.
Table 2 shows the content of active
ingredients in this formulation.

The innovative excipient has an
external lamellar structure that
encloses acore ofinterconnected pores,
allowing it to facilitate the production
of tablets that uniquely feature both
high porosity and maximum levels of
hardness (Image 1). Because of their
excellent mechanical strength, among
other benefits the resulting tablets can
be filled in conventional packaging,
thus reducing costs. The excipient’s
direct compressibility into granules
without the use of a binder and its high
porosity allow for faster water uptake,

Ingredient Content
Natural calcium carbonate 511 mg
Vitamin K; 68 pg
Vitamin Dy Bug

Table 1: Content of active ingredients (Omya)

When Compliance is the Key Target

Certain population groups have
difficulties swallowing or even chewing
large tablets, which is usually the case
with calcium supplements. As a result,
compliance is a major challenge for
oral dosage forms targeting those
patient groups suffering from a loss of
bone mass and strength. In order to
address the aforementioned challenge,
a second concept was developed. In
the proposed formulation, natural
calcium carbonate is used to deliver
40% bioavailable calcium together
with vitamins K, and D,. Additionally,

which leads to a short disintegration
time.

In a study conducted in 2017,
scientists confirmed the ability of the
mineral excipient to formulate orally
disintegrating tablets (ODTs) with
enhanced mouthfeel, and examined
their acceptability among healthy
volunteers*. Mouthfeel was assessed
using a 10-step visual analogue scale
(VAS), where 0 represented the most
positive answer. In addition, eight
different questions concerning the
mouthfeel and taste were asked. If

Ingredient Content

Natural calcium carbonate 400 mg

Vitamin K; 68 pg

Vitamin D; o i B

Table 2: Content of active ingredients (Omya)
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the water uptake phase of an ODT is
too quick, it is often associated with
drying of the mouth, which may create
discomfort for the patient. The best
sensation is when the disintegration
starts quickly upon contact with a small
amount of saliva and lasts less than
30 seconds. In this study, the tablets
with the innovative mineral excipient
were well accepted. There were no
negative descriptions given by any of
the volunteers. Additionally, despite the
good mechanical stability of the tablets,
the high porosity required to absorb the
liquid necessary for disintegration was
preserved. These findings led to the
conclusion that the mineral excipient
is suitable for ODT dosage forms and
can also impart a pleasant mouthfeel.

Aging Well Starts Young
Today’s consumers understand the
benefits of preventing rather than curing
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disease. They are looking for nutritional
all-in-one solutions, so it makes perfect
sense to offer functional combinations
that meet their needs. As has recently
been announced by Mintel, a leading
market intelligence agency, healthy
aging continues to be on the industry’s
radar. Consumers are striving for a
longer and healthier life by prioritising
health and wellness in their daily
routine. Specific to the world’s diverse
senior populations, these needs can be
addressed through pharmaceuticals,
foods and drinks for medical purposes,
as well as via products designed for
prevention, with formulations that are
nutritious and easy to consume, such as
bone health tablets combining calcium
and vitamins.
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