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All about 
hydroxyapatite 
with Anne O. Rice
Hydroxyapatite is a material of great interest in 
dentistry today due to its natural similarity to 
the mineral composition of human teeth and 
bones. It plays a significant role in remineralizing 
tooth enamel, helping to repair early cavities 
and strengthen teeth against decay. Unlike 
fluoride, hydroxyapatite directly integrates 
with enamel, filling microscopic defects and 
improving surface smoothness. It also 
offers biocompatibility, making it safe for 
patients, including children and those 
with fluoride sensitivities. Industry 
expert Anne O. Rice, BS, RDH, CDP, 
FAAOSH explores the history, benefits, 
and possibilities of hydroxyapatite in 
the following articles.

12774718 © Kenneth Man | Dreamstime.com



Anne O. Rice, BS, RDH, CDP, FAAOSH, founded Oral 
Systemic Seminars after almost 30 years of clinical practice 
and is passionate about educating the community on 
modifiable risk factors for dementia and their relationship 
to dentistry. She is a certified dementia practitioner, a 
longevity specialist, a fellow with AAOSH, and has consulted 
for Weill Cornell Alzheimer’s Prevention Clinic, FAU, and 
Atria Institute. Reach out to Anne at anneorice.com.

Hydroxyapatite and the immune system 3

Hydroxyapatite: Its past and future 7

The synergistic power of nano-hydroxyapatite and vitamins for oral health 12

TABLE OF CONTENTS

ABOUT ANNE O. RICE



PAGES 3-6 HYDROXYAPATITE AND THE IMMUNE SYSTEM

PAGES 7-11 HYDROXYAPATITE: ITS PAST AND FUTURE

PAGES 12-15 THE SYNERGISTIC POWER OF NANO-HYDROXYAPATITE AND VITAMINS FOR ORAL HEALTH 3

ALL ABOUT HYDROXYAPATITE WITH ANNE O. RICE

HYDROXYAPATITE AND THE IMMUNE SYSTEM
Understanding the mechanisms through which hydroxyapatite influences 
immune cell activity is crucial for developing advanced therapeutic strategies 
that enhance patient outcomes in regenerative medicine and orthopedic surgery.  

ANNE O. RICE, BS, RDH, CDP, FAAOSH
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T he immune system is a complex network 
of cells , t issues, and organs that work 
together to defend the body against 

pathogens and foreign substances. This 
intricate system relies on various components, 
including innate and adaptive immune 
responses, to identif y and eliminate threats. 
Among the many factors inf luencing immune 
function, biomaterials such as hydroxyapatite 
(HA) play a crucial role in modulating immune 

responses, par ticularly in bone health and 
tissue engineering.

HA is a natural ly occurr ing mineral  form of 
calc ium apat i te,  pr imar i ly found in bone and 
teeth. I t s chemical  formula,  Ca10(PO 4) 6(OH) 2, 
c losely resembles the mineral  component 
of human bone. HA’s biocompat ibi l i t y, 
osteoconduc t iv i t y,  and bioac t iv i t y make i t  an 
essent ial  mater ial  in or thopedics ,  dent is tr y, 
and regenerat ive medicine. When implanted 
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into the body, hydrox yapat i te interac ts with 
the surrounding t issues ,  inf luencing cel lular 
behav iors such as adhesion, prol i ferat ion, 
and di f ferent iat ion.

Recent research has shown that 
hydroxyapatite not only ser ves as a 
scaf fold for bone regeneration but also 
actively par ticipates in modulating immune 
responses.1,2 This interaction is crit ical for the 
success of biomaterials in clinical applications, 
as an appropriate immune response can 
enhance tissue integration and healing. 
Understanding the mechanisms through which 
hydroxyapatite inf luences immune cell activ it y 
is crucial for developing advanced therapeutic 
strategies that enhance patient outcomes in 
regenerative medicine and or thopedic surger y. 
By exploring the interactions between immune 
responses and hydroxyapatite, we can uncover 
the biomaterial ’s potential to modulate 
the immune system and promote tissue 
regeneration. This knowledge is essential 
for creating more ef fective treatments for 
bone-related diseases and injuries, ultimately 
improving healing and recover y processes.

INTERACTION WITH IMMUNE CELLS
The immune responses induced by 

hydroxyapatite (HA) par ticles can var y 
depending on size and morphology. Studies 
have shown that smaller par ticles, such as 
nanoscale hydroxyapatite (nHA), tend to have 
a stronger interaction with immune cells 
compared to larger, microscale par ticles. 3 
This is because the size and shape of these 
par ticles inf luence how they are recognized 
and processed by the immune system. When 
HA par ticles are introduced into the body, they 

can be taken up by immune cells and nHA, due 
to their small size and high sur face area, and 
are more readily engulfed by these cells , which 
can trigger a series of immune responses, 
including the activation of inf lammator y 
pathways. Smaller HA par ticles may cause 
the release of pro-inf lammator y cy tokines, 
signaling molecules that help coordinate 
immune responses, while larger par ticles may 
provoke less of an inf lammator y reaction.

nHA par t ic les tend to have a higher sur face -
area-to -volume rat io,  which can enhance 
their interac t ion with immune cel ls ,  such 
as macrophages and dendr i t ic  cel ls .  Studies 
have shown that nHA par t ic les can be more 
immunogenic compared to larger par t ic les 
and may s t imulate immune cel ls to release 
c y tok ines and chemokines ,  promoting 
an inf lammator y response that can be 
benef ic ial  in cer tain medical  appl icat ions , 
as in bone regenerat ion, where control led 
inf lammation can promote t issue repair. 4 
Microsized HA par t ic les t ypical ly induce 
a milder immune response compared to 
their nanosized counterpar ts .  Microsized 
par t ic les range from 1 micron (μm) to 100 
microns (μm) in diameter.  A micron is one-
mil l ionth of a meter.  Nanosized par t ic les are 
t ypical ly bet ween 1 nanometer (nm) and 100 
nanometers (nm) in diameter.  A nanometer 
is  one-bi l l ionth of a meter,  meaning that 
nanopar t ic les are signi f icant ly smaller 
than microsized par t ic les .  Microsized are 
less l ikely to be rapidly phagoc y tosed by 
immune cel ls ,  which may result  in lower 
levels of inf lammator y c y tok ine release. 
These larger par t ic les are of ten considered 
less reac t ive in the immune s ys tem and are 
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preferred in applicat ions where minimal 
immune s t imulat ion is desired, such as in 
long-term implants .  Microsized is t ypical ly 
used in cosmetics since they aren ’ t  as small 
and are unable to penetrate past the sk in ’s 
uppermost (epidermal)  layers .

EFFECTS OF MORPHOLOGY
The morpholog y of HA par t icles—

whether they are spherical ,  rod-shaped, or 
platelike—af fec ts how immune cells interac t 
with them. Rod-shaped HA par t icles have 
been shown to engage more ac t ively with 
immune cells ,  potentially leading to greater 
immune ac tivation because of how they 
are internalized by immune cells . Spherical 
par ticles are of ten less inf lammator y than 
irregularly shaped par t icles. Irregular or 
needle-shaped HA par t icles can cause more 
irr i tat ion and lead to a s tronger immune 
response, maybe because they are perceived 
as foreign by the immune system or cause 
mechanical s tress on t issues. Platelike 
par t icles , on the other hand, tend to be 
more biocompatible and cause less immune 
reac tiv it y, which might be advantageous 
for specif ic biomedical applicat ions such as 
coatings on implants.

Nanosized par t icles are more readily 
phagoc y tosed and can induce a pro-
inf lammator y (M1) macrophage phenot ype, 
leading to the release of c y tokines such 
as IL- 6 , TNF-α , and IL-1β. These c y tokines 
promote inf lammation, which can be 
benef icial for bone healing but detr imental in 
other areas. HA par t icles can also inf luence 
the maturation of dendrit ic cells ,  which 
are crucial for init iat ing adaptive immune 

responses. When the cells encounter HA 
par t icles , they may become ac tivated and 
present antigens to T-cells ,  leading to fur ther 
immune ac tivation. While most s tudies focus 
on the innate immune system, HA par t icles 
can indirec t ly af fec t adaptive immunit y by 
modulating the ac t iv it y of antigen-presenting 
cells (APCs) such as dendrit ic cells . 5

EFFECTS ON THE IMMUNE SYSTEM
These interactions could have implications 

for long-term immune responses, especially 
in the framework of biomedical implants. 
Immunomodulator y proper ties of HA par ticles 
are par ticularly relevant in tissue engineering 
and bone repair. A moderate immune response, 
especially one involving M2 (anti- inf lammator y) 
macrophages, can promote tissue regeneration 
and healing. Therefore, f ine-tuning the size 
and shape of HA par ticles can enhance their 
therapeutic ef fectiveness.

Some studies have explored the use of 
nano-HA as a vaccine adjuvant , given i ts 
abil i t y to enhance immune responses by 
promoting antigen uptake and st imulating 
innate immune pathways.6 In 1993 it was 
repor ted that there was an antitumor ef fec t 
of nHA on Ca-9 cells .7 ( The Ca-9 cell  l ine is 
derived from human cer v ical carcinoma, 
which is a t ype of cancer that originates in the 
cer v ix .)  Numerous studies have demonstrated 
that nHA has a signif icant k i l l ing ef fec t on 
many kinds of tumors, such as melanoma, 
osteosarcoma, l iver cancer, lung cancer, 
gl ioma, gastr ic cancer, and breast cancer.8 -14 
Most impor tantly, nHA has few side ef fec ts 
on normal t issue compared to the tradit ional 
chemotherapy drugs.
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As much as there are benef its, there may be 
a potential for elicit ing autoimmune responses. 
If nHA par ticles are perceived as foreign 
by the immune system, they could trigger 
an autoimmune reaction, wherein the body 
mistakenly at tacks its own tissues. This risk 
highlights the importance of understanding 
how the immune system recognizes and 
responds to nHA and how modif ications to the 
particle ’s sur face may help mitigate this risk. 
The long-term ef fects of nHA on the immune 
system remain largely unexplored. Chronic 
exposure to nanoscale materials may lead 
to cumulative ef fects that could inf luence 
immune function over time. As nHA is used 
in various applications, such as coatings for 
dental implants or bone graf ts, it is essential 
to assess the long-term biocompatibilit y and 
potential immunological impacts of these 
materials in vivo.
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H ydroxyapatite, also known as 
hydroxylapatite (HA), is chemically 
represented as Ca5(PO4)3(OH), though 

it is commonly expressed as Ca10(PO4) 6(OH)2, 
ref lecting two entities forming the unit cell 
of the cr ystal. HA is naturally occurring and 
recognized for its impressive benef its in dental 
health, par ticularly in the remineralization of 

tooth enamel and dentin. HA aligns seamlessly 
with the body ’s natural processes, of fering 
a biocompatible, ef fective alternative in 
oral care, with its bioactive, nontoxic, and 
osteoconductive proper ties enabling direct 
chemical bonds with liv ing tissues. This 
mineral can be sourced from natural materials 
such as bone, marine organisms, plants, and 

HYDROXYAPATITE: 
ITS PAST AND FUTURE
Hydroxyapatite, a biocompatible substance that has been around 
for years, presents new possibilities for its use in dentistry. 

ANNE O. RICE, BS, RDH, CDP, FAAOSH
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phosphate rocks. Dif ferent manufacturing 
techniques today result in the production of 
various types of synthetic apatites.1 Synthetic 
doesn’ t automatically mean something is bad. 
However, it can  be slightly dif ferent than what 
is found naturally in the body. The synthetic 
production does allow for controlled purit y, 
particle size, and other proper ties that can be 
tailored for specif ic uses.

HISTORY OF HYDROXYAPATITE
In the 1950s, the study of HA was largely 

centered on its chemical composition and 
structure, particularly its role as a major 
component of bone and teeth. This decade 
marked the beginning of more focused research 
into the material ’s potential biomedical 
applications, though it was still primarily in 
theoretical and experimental stages.

Through the 1970s, researchers observed 
that HA implanted in living organisms exhibited 
excellent biocompatibility and integrated well 
with surrounding bone tissue, sparking an 
interest in its use for bone grafts, orthopedics, 
and dentistry. Hydroxyapatite (HA) gained 
popularity as a bone graft substitute, serving 
as a scaffold for new bone growth, and its 
bioactivity and ability to integrate with bone 
made it valuable in dental implants, improving 
success rates. The use of HA became particularly 
prominent in bone repair and regeneration, 
especially for coating metallic implants. This 
enhanced the bone-implant interface and 
promoted better osseointegration.

During the 1980s and 1990s, synthetic HA 
was being developed to standardize it for 
broader use, allowing for controlled proper ties 

and the expansion of its use as a biomaterial. 
Concurrently, during the 1990s, researchers 
began exploring the use of nanopar ticles as 
drug deliver y systems. Nanoparticles have 
unique proper ties, such as a high sur face-area-
to-volume ratio, allowing them to ef fectively 
absorb, carr y, and release therapeutic agents 
in a controlled and targeted manner. These 
systems were designed to improve drug 
stabilit y, enhance bioavailabilit y, and provide 
more controlled and localized drug deliver y, 
reducing side ef fects. Since then, nanopar ticle-
based drug deliver y has become a signif icant 
area of research in nanomedicine.

AN ALTERNATIVE TO FLUORIDE?
While f luor ide has been the gold s tandard 

in cav i t y prevent ion and enamel suppor t , 
there have been discussions about i t s 
overuse and potent ial  toxic i t y that has 
led to a search for safer al ternat ives. 
“ Biocompat ible ” means that the substance is 
readi ly accepted by the body and does not 
cause adverse reac t ions ,  which makes HA a 
par t icular ly appeal ing opt ion for indiv iduals 
who are ei ther sensi t ive to f luor ide or prefer 
to avoid i t  due to heal th worr ies .  I t  does not 
carr y the r isk of f luorosis ,  and i t  is  nontoxic 
and safe for al l  age groups ,  including 
chi ldren. HA does help to remineral ize ini t ia l 
car ious lesions and has ef f icac y in biof i lm 
control  mainly through an ant iadhesive 
proper t y by which i t  can prevent bac ter ia 
f rom binding to the tooth sur face. 2 , 3 HA 
has been shown to ef fec t ively reduce tooth 
sensi t iv i t y by forming a protec t ive barr ier 
over exposed dent in ,  a common occurrence 
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due to erosion or recession. 4 The par t ic les 
of hydrox yapat i te penetrate the dent inal 
tubules and block them, prevent ing ex ternal 
s t imuli  f rom reaching the ner ves.  This 
protec t ive layer not only reduces sensi t iv i t y 
but also aids in the heal ing process of the 
dent in i t sel f. 5

DOES SIZE MATTER?
Is  nano -hydrox yapat i te (nHA) bet ter? 

When people speak about nHA and HA , 
they of ten use the terms interchangeably. 
A l though nHA and HA are chemical ly and 
s truc tural ly s imilar,  there are key di f ferences 
that l ie in their sur face area. nHA (20 -100 
nm in diameter)  consis ts of numerous t iny 
cr ys tals ,  g iv ing i t  a much larger sur face 
area compared to the single large cr ys tal 
s truc ture of s tandard hydrox yapat i te 
( larger than 1 micron) .  nHA is much closer 
in size to the apat i te cr ys tals found in tooth 
enamel ,  and the increased sur face area 
enhances this bioac t iv i t y and reac t iv i t y, 
making i t  more ef fec t ive in processes such 
as remineral izat ion and bone regenerat ion.6 ,7 
Micro -HA is about 5 -10 microns in size, 
which is larger than enamel HA and dent inal 
tubules ,  making i t  less ef fec t ive for reduc t ion 
in sensi t iv i t y and car ies management .

In the 1970s ,  NA SA played a signi f icant role 
in nHA research and applicat ion by helping 
as tronauts maintain teeth and bones while 
they were in space. Eventual ly,  a Japanese 
company obtained the patent f rom NA SA , and 
in the ear ly 2000s ,  the company Sangi Co. 
f igured out how to make the nanopar t ic les 
even smaller,  leading to where we are today.

HYDROXYAPATITE IN DENTAL PRODUCTS
The use of nHA in toothpaste and 

mouthwash has gained popularit y, but 
there are potential r isks associated with 
nanomaterials. Nano-sized par t icles have the 
potential to penetrate deeper into t issues 
compared to larger par t icles. This raises 
questions about whether nHA in toothpaste 
and mouthwash could be absorbed by 
the gums or oral mucosa and enter the 
bloodstream, where they might interac t with 
other organs. Current s tudies suggest that 
nHA is too large to be absorbed systemically 
through the oral t issues and is pr imarily 
eliminated through saliva. 8 ,9 Nanopar ticles , 
in general ,  are scrutinized because their 
small size allows them to interac t with 
biological systems in unique ways, and there 
is apprehension about their long-term safet y, 
par t icular ly regarding their abil i t y to induce 
oxidative stress or disrupt cellular functions. 
Most research has not shown signif icant 
toxicit y related to nHA at the concentrations 
t ypically used in dental care products.

There has been a quer y of aerosolizat ion of 
nHA par t icles in mouthwash, or toothpaste 
when brushing , leading to inhalat ion of the 
par t icles. Nanopar ticles can potentially 
enter the lungs, leading to respirator y 
fears , because inhalat ion of f ine par t icles is 
generally considered a r isk for lung health. 
This r isk is considered low in nHA , especially 
with toothpaste, where the par t icles are 
contained in a paste and less l ikely to become 
airborne. However, with mouthwash or spray 
products that might aerosolize nHA , there 
could be a small but not well -researched r isk 
of inhalat ion.
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The use of nanopar ticles, including nHAP, 
may raise environmental unease. Af ter use, 
par ticles can enter wastewater systems, and 
the long-term impact of nanomaterials on 
the environment, including their persistence 
and potential to accumulate in ecosystems, is 
still under investigation. While the individual 
impact from personal care products such as 
toothpaste and mouthwash might be small, 
the cumulative environmental load from 
widespread use of nanomaterials is a growing 
area of study.

There are signif icant concerns regarding 
the morphology of HA par ticles. The shape 
can var y considerably based on the synthesis 
method used. Depending on the preparation 
technique, a wide range of par ticle shapes 
and sizes can be produced, from needles 
and spheres to platelets, exhibiting var ying 
sur face roughness and smoothness. Dif ferent 
morphologies can inf luence the behavior of HA 
in biological systems, including its interaction 
with cells and tissues. For example, needlelike 
and rod-shaped par ticles may exhibit dif ferent 
cellular responses compared to spherical 
par ticles, which can af fect their applications 
in biomedical f ields. Regulator y agencies 
such as the European Commission’s Scientif ic 
Commit tee on Consumer Safety (SCCS) and 
the US Food and Drug Administration (FDA) 
tend to be cautious about the use of needle-
shaped nanopar ticles in consumer products, 
including toothpaste, because of potential 
r isks associated with their shape and abilit y 
to penetrate biological t issues. When speaking 
with Jason Nesta, a cosmetic chemist , he 
mentioned that “needle-shaped nHAP par ticles 
are not allowed to be used in toothpaste (or 

any cosmetic products) ” and has “read some 
studies that conclude needle-shaped nHAP 
causes inf lammation, so I presume that is 
not ver y commonly used in any health-care 
applications either.” Since toothpaste is applied 
topically and not implanted into tissues, the 
immune response would inherently be less 
of an issue. The oral environment typically 
does not lead to the same systemic immune 
reactions that might occur with internal 
medical uses of HA.

The most prominent nHAP that is used in 
toothpaste is called nano-XIM and is supplied 
by a company called Fluidnova. They provided 
all the safety studies to the European Scientif ic 
Commit tee on Consumer Safety (SCCS), and 
the SCCS concluded that rod-shaped nHAP 
like what Fluidnova makes is safe for use in 
toothpaste and mouthwash. Another large 
manufacturer, Sangi in Japan, makes medical 
grade HAP and was approved by the Japanese 
government as an anticaries agent.

MORE RESEARCH NEEDED
While research indicates that hydroxyapatite 

is generally safe, conclusive evidence is still 
lacking. In cosmetics, the hydroxyapatite 
used is t ypically microsized, much larger than 
nano-sized par ticles and cannot penetrate 
beyond the uppermost layers of the skin 
(the epidermis). It functions as a sof t shell 
that gradually breaks down to release 
benef icial content. The SCCS has evaluated 
hydroxyapatite (nano) and considers it safe 
for use at concentrations of up to 10% in 
toothpaste and up to 0.465% in mouthwash. 
However, this safety assessment applies 
specif ically to nHA with the following 
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characteristics: it must be composed of rod-
shaped par ticles, with at least 95.8% having an 
aspect ratio of less than 3 and the remaining 
4.2% having an aspect ratio not exceeding 
4.9; the par ticles should also be uncoated and 
not sur face modif ied. In some regions, such 
as Japan and par ts of Europe, nHA has been 
used in dental products for years without 
signif icant safety issues. However, in other 
areas, regulator y bodies are still assessing the 
long-term safety and ef fects of nanopar ticles 
in consumer products. The SCCS’s f inal opinion 
emphasizes that only rod-shaped par ticles 
are deemed safe for use in toothpaste, 
highlighting one of hydroxyapatite ’s most 
signif icant benef its: its abilit y to aid in 
the remineralization of tooth enamel. 
Hydroxyapatite is FDA approved for medical 
applications, but not yet dental. The truth is , 
many oral care ingredients, including f luoride 
(yes, f luoride!) , lack FDA approval for cer tain 
uses, and we use them of f- label. This doesn’ t 
mean f luoride or hydroxyapatite don’ t work—
instead, it highlights the evolving landscape of 
oral health research and regulation.
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I n honor of Children’s Dental Health Month , 
we celebrate the younger folks and the 
opportunities for prevention we have as 

clinicians. Here ’s a look at how using vitamins 
along with a mineral, nano-hydroxyapatite, can 
help build and maintain children’s dentition.

THE ROLE OF VITAMIN D
To be clear, v i tamin D is not a v itamin; i t ’s 

considered a hormone and is responsible for 
increasing absorption of calcium, magnesium, 
and phosphate. V itamin D3, or cholecalci ferol , 
is a t ype of v itamin D made by the skin 
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through sunlight exposure. V itamin D2, or 
calci ferol ,  can be got ten from plants but is 
less ef fec t ive than D3 for raising blood levels 
of D.

V itamin D is necessar y for several bodily 
functions, including management of calcium 
levels , suppor ting healthy bones and immune 
systems, reducing inf lammation, and glucose 
metabolism. V itamin D and calcium are 
needed for muscle movement and ner ve 
communication, and those sunlight beams 
help suppor t sleep and may protec t against 
t ype 1 diabetes, mult iple sclerosis , and 
several forms of cancer.1

THE ROLE OF SUNLIGHT
Sunlight is  the br ight shiny objec t for 

heal th.  I t  begins the process of producing 
v i tamin D in the body. When UVB rays 
hi t  the sk in ,  they interac t with a protein, 
7- dehydrocholes terol  (DHC ) ,  helping to 
produce v i tamin D3. Unfor tunately,  the 
increase of t ime spent indoors ,  whether due 
to l i fes t y le or work ,  along with protec t ion 
of the sk in f rom sun damage, creates a 
def ic ienc y in the amount of sunl ight that is 
needed for the v i tamin process.

THE ROLE OF DIET
Diet is  always impor tant for heal th and 

wellness ,  but i t s contr ibut ion is small 
in the bui lding of D3. Supplementat ion 
is recommended by many doc tors for 
pat ients who have tes ted low or are at 
r isk .  Higher r isk indiv iduals may be those 
who are homebound, older,  with dark sk in 
pigmentat ion, obese,  have digest ive issues , 
and people on cer tain medicat ions that 

inter fere with v i tamin D metabolism. 2 , 3 
For t y to six t y percent of the US populat ion 
is v i tamin D def ic ient ,  including pregnant 
women. 4 Hopeful ly,  obstetr ic ians ment ion to 
their pat ients how impor tant D3 is for not 
only reducing pregnanc y complicat ions but 
also for bui lding babies ’  bones and teeth. 5

THE RELATIONSHIP BETWEEN 
VITAMIN D AND CALCIUM

Vitamin D plays an important role in helping 
our bodies absorb calcium from the intestines. 
If a child doesn’ t get enough vitamin D, it 
doesn’ t matter how much calcium they eat ; 
their body won’t be able to use it properly for 
healthy bones.

How do we get chi ldren more v i tamin D? 
Without sunl ight exposure,  parents can 
tr y the v i tamin D food route.  Fat t y f ish, 
cod l i ver oi l ,  wi ld caught salmon, canned 
sardines ,  f resh shi i take mushrooms, and eg g 
yolks al l  contain v i tamin D. However,  many 
of these foods are not favor i tes of small 
chi ldren. Foods such as milk ,  orange juice, 
infant formula,  yogur t ,  but ter,  cheese,  and 
break fas t cereals are of ten for t i f ied with 
v i tamin D, which helps tremendously.

VITAMIN D AND DENTAL CARIES
Dental health can be compromised with a 

def iciency in vitamin D for the young and old 
alike. The body manages minerals through a 
calcium balance and the immune system, which 
are both regulated by vitamin D.6 Research has 
shown a 49% decrease in decay among people 
who took vitamin D3, and children with severe 
childhood cavities had much lower vitamin D 
levels than children without.7,8
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VITAMIN K AND DENTAL HEALTH
Let ’s not forget vitamin D’s fr iend, vitamin 

K, a fat-soluble vitamin discovered in 1929 
that has two types. The original discover y was 
named koagulationsvitamin  from the German 
word for coagulation, since the vitamin has 
essential blood clot ting proper ties. We now call 
it K1, and it is found in green leaf y vegetables 
such as spinach and kale.

K2 has 10 subtypes and lasts longer than 
K1. It is found in animal and fermented foods 
such as nat to, sauerkraut , and some cheeses, 
and can be produced by gut bacteria in the 
large intestine. People with gastrointestinal 
disorders and chronic diseases, such as celiac, 
ulcerative colit is , and cystic f ibrosis, may not 
absorb vitamin K properly.

CALCIUM ABSORPTION AND VITAMINS
K2 is proving to be as important as vitamin D 

for dental health, but we still have a lot to learn. 
Although vitamin D is needed for adequate 
calcium absorption, vitamin K2 directs the 
calcium to the skeleton to prevent the calcium 
from being deposited in the wrong areas.

If calcium is taken in isolation without other 
nutrients such as magnesium, vitamin D, and 
vitamin K, it can lead to the buildup of plaque 
in coronary arteries. A 2008 study showed that 
improving vitamin K status in children over a 
two-year period resulted in stronger and denser 
bones.9

In the last f ive decades, vitamin K2 intake 
among parents and their children has decreased 
signif icantly. Low vitamin K status is much more 
frequent in newborns due to both endogenous 
and exogenous insuf f iciencies.10 An ongoing 
clinical trial is testing whether vitamin D3 and 

K2 supplementation might positively inf luence 
the biological process of bone healing.

ORAL HEALTH RECOMMENDATIONS
Set ting the stage for a li fetime of good oral 

health begins with the development of teeth. 
This is an area where we can counsel expectant 
mothers, helping their babies develop strong 
bones, strong teeth, and strong health.

An adult supplement with a D3 and K2 combo 
may help pull calcium out of circulation and 
into bones. For children, an oral supplement 
may be dif f icult , but dentistry has come a 
long way in helping them have strong, healthy 
dentitions. Product options are growing by 
leaps and bounds for lowering decay risk and 
building solid foundations. Nano-hydroxyapatite 
or xylitol added to products in our home-care 
routines can make a dif ference.

Keep the science in mind when trying out 
new products. Nano-hydroxyapatite is an 
expensive ingredient and if not included in a 
product at an adequate level the ef f icacy may 
be compromised.

Nano-hydroxyapatite is a calcium phosphate, 
and vitamin D helps the digestive system absorb 
the calcium. Add K2, which helps activate the 
proteins needed to take the calcium into the 
teeth and bones, and you have a great combo.

New and natural alternatives provide 
more options not only for adults but also 
for children’s oral health. The elimination of 
sodium laur yl sulfate, ar tif icial sweeteners and 
f lavors, and preser vatives gives parents more 
choices, but products must work, scientif ically. 
Understanding the route of calcium into our 
teeth and bones is one piece of the puzzle 
when making recommendations to parents.
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