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ABOUT AOR
Advanced Orthomolecular Research (AOR) is a Canadian company headquartered in Calgary, Alberta. AOR has an
established reputation as the most advanced supplement formulator in the country and throughout the world. It is through 
ethical discipline and evidenced-based science that we lead and advance the natural health industry. For more information, 
please visit aor.ca.

AOR PRODUCT PATH
From raw material selection to manufacturing and shipping of final packaged goods, AOR adheres to the strictest of quality 
control standards. Our products represent innovative ideas and thoughtfully researched concepts with advanced techniques 
to develop products of superior quality and effectiveness - bringing you “Innovation you can trust”.

Use only the minimal 
required non-medicinal 
ingredients (NMI) when 

necessary. Where possible 
we use NMI’s declared 

“clean-label”
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Advanced Bone 
Protection
Increases bone mineral density

P RODUCT S P OTLIGHT

SUPPLEMENT FACTS

Advanced Bone Protection

NPN: 80014819

AOR 04111 30 capsules

Serving Size  
1 capsule

Vegetarian

Medicinal Ingredients:
MBP™* (a specific basic protein fraction derived from milk)† 40 mg
† Source : bovine milk
*MBP™ by Snow Brand Milk Products Co., Ltd. in Canada
Non-medicinal Ingredients
Microcrystalline cellulose, sodium stearyl fumarate. Capsule: hypromellose.

Adult dosage: Studies show dose most effective for women. Take one capsule daily with or without food or as directed by a 
qualified health care practitioner.

Cautions: Not recommended for people with milk allergies.
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1. SUMMARY
Advanced Bone Protection is Milk Basic Protein (MBP™), a specific whey protein fraction found in trace amounts in bovine milk. 
MBP is considered to be so safe and vital that some food items are fortified with it in Japan, where it was discovered.
MBP has been shown to increase the activity of bone-building cells (osteoblasts) while reducing the activity of the cells that 
break down bone (osteoclasts), resulting in a more balanced and effective approach to preventing the bone loss that leads to 
osteopenia and osteoporosis. It also helps bones to retain and use calcium more effectively, and to produce more collagen, 
an important part of the bone matrix.
Advanced Bone Protection is not a source of calcium, but rather a beneficial addition to any calcium-based bone health 
regimen for those at risk of developing, or already suffering from, osteoporosis. It can also be used to support bone healing 
after sustaining a fracture. The daily therapeutic dose of Advanced Bone Protection fits into just one small capsule, which 
can be taken at any time of day, with or without food or other supplements.

2. BACKGROUND
The human skeleton maintains itself through a process of slow but progressive remodeling, replacing itself every 10 years.¹ 
The opposing processes of bone formation and bone loss (resorption) are maintained in careful equilibrium by physical, 
metabolic and cellular mechanisms. Disruption of this equilibrium is characteristic of many bone diseases, with osteoporosis 
being a particularly prevalent and disruptive example. Here, an imbalance in favour of increased resorption makes the bone 
increasingly fragile and susceptible to severe fractures.² The risk of osteoporosis, and of fractures in general, increases with 
risk factors such as menopause, low physical activity, increasing age, and poor nutrition.³ The prevalence of osteoporosis in 
Canada is extremely high – affecting 10% (1.5 million) of adults 40 or older⁴ – and is associated with considerable morbidity and a 
very poor quality of life. Common approaches to its prevention involve supplementation of the diet with calcium and vitamin D; 
however, many individuals cannot tolerate such supplements, on account of gastrointestinal side effects or contraindications 
with other medications.⁵ Formulations of parathyroid hormone, such as Natpara and Forteo, are effective therapeutic 
alternatives to calcium and vitamin D supplementation.6-8 Nevertheless, there remains a need for non-therapeutic alternatives 
to help support bone health in individuals at high risk of bone fractures or osteoporosis.
Lactoferrin was originally identified as the “red protein” present in milk.⁹ It is a non-heme-containing, iron-binding protein 
– which accounts for the colour – and readily sequesters Fe2+ and Fe3+ ions present in its environment. It is secreted 
into many bodily fluids, including saliva, tears, mucus, blood, and breast milk,10 and is stable against stomach acid and 
pepsin. Lactoferrin has many biological roles: in addition to its antioxidant, anti-inflammatory and anti-carcinogenic 
properties, it also functions as a regulator of immunity, and is a powerful broad-spectrum antimicrobial agent. Remarkably, 
it also enhances bone development and fracture resistance, by modulating the activity of the cell populations involved in 
bone remodeling. Osteoblasts are cells that create new bone by driving the formation and mineralization of the matrix. 
Osteoclasts, in contrast, resorb bone and release its minerals into the blood stream. The evidence of several experimental 
and clinical studies shows that lactoferrin increases bone mineral density (BMD) and bone strength by enhancing osteoblast 
activity and inhibiting osteoclast activity. This bimodal approach is anabolic, in that it actively promotes bone development. 
This is in sharp contrast to bisphosphonates which, as they only prevent bone resorption, come with serious side effects.
Advanced Bone Protection (ABP) is a fraction of bovine whey protein comprised of proteins with basic (alkaline) isoelectric 
points. Lactoferrin is the most abundant of these, and is the principal active ingredient in this product. ABP is useful for the 
maintenance of bone health, and to help reduce the loss of BMD associated with age, osteoporosis, and other risk factors. 
The following sections will summarize the clinical and scientific data supporting these uses.
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3. CLINICAL STUDIES
Although there are numerous clinical trials supporting the use of lactoferrin in diverse indications, this section will focus on 
studies that evaluated its effect on bone development. All listed studies involved ABP formulations of lactoferrin. 
A single-arm study was designed to determine the short-term effects of ABP supplementation on biochemical markers 
of bone turnover.11 Thirty healthy adult men (mean age 36) consumed a beverage containing 300 mg of ABP, once a day 
for 16 days. The treatment had no effect on serum calcium and urinary calcium excretion. However, there were significant 
increases in serum levels of the bone formation markers osteocalcin and procollagen I carboxy-terminal propeptide, and 
decreases in the NTx, a marker of bone resorption.12 The increase in bone formation markers, coupled with a decrease in 
bone resorption markers, provided positive short-term indications of the involvement of ABP in bone remodeling processes. 
A randomized, double-blind, placebo-controlled study was designed to evaluate the long-term effect of ABP on bone 
metabolism in healthy menopausal women, a group at high risk for osteoporosis.13 A total of 32 women (mean age 50) were 
randomized to receive either 40 mg/day of ABP or a placebo for six months. The primary outcome measure was BMD of the 
lumbar vertebrae at six months, as compared to baseline. In the ABP group, lumbar BMD increased by 1.2%, as compared to 
the placebo group where it decreased (–0.7%). Correspondingly, serum levels of the bone resorption marker NTx decreased 
significantly in the ABP group. For reference, a 1.2% increase in lumbar BMD over six months is comparable to increases 
observed with bisphosphonate treatment.14,15

Other studies were designed to assess the effect of ABP on BMD in different bones or different populations. For instance, 
one trial focused on healthy, premenopausal women (mean age 29), and evaluated the effect of ABP on BMD in the radius.16 
Here, 33 women were randomized to 40 mg/day of ABP or placebo, for six months. Radial BMD increased by 3% in the ABP 
group, whereas it remained unchanged in the controls. Another randomized controlled trial focused on older menopausal 
women (mean age 72).17 The prevalence of osteoporosis is highest in this population, particularly as there is a dramatic loss 
of bone-forming osteoblasts.18 In this trial, 79 women were randomized to receive 40 mg/day of ABP, or no treatment, for 12 
months. In the ABP group, BMD increased in the calcaneus (1.5%), and was associated with a significant decrease in serum 
NTx. Serum markers of bone formation were not different between groups, indicating that the bone-protective effects 
predominantly involved a reduction in resorption. Taken together, the data support a supportive role for ABP in development 
and maintenance of bone mineral density.
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PHARMACOLOGY
MECHANISM OF ACTION
Lactoferrin acts as a “bone growth factor” by increasing the proliferation, survival, and activity of bone-forming osteoblasts. 
Mechanistically, lactoferrin binds to low-density lipoprotein receptors on the cell surface,19 which take lactoferrin into the 
cell and initiate signal transduction events (20). This promotes differentiation and activation of the osteoblasts,21 increases 
their bone-forming ability,22 and protects them against death from external factors.23 Through similar mechanisms, 
lactoferrin stimulates the production of IL-18 from epithelial cells, which is an important cytokine involved in both bone 
growth and wound healing.
The therapeutic value of lactoferrin in both wound healing and bone repair has useful clinical applications. Osteonecrosis 
of the jaw is a severe adverse reaction related to chronic use of bisphosphonates for treatment of osteoporosis or cancer 
metastases to the bone.24 Treatment commonly involves surgical debridement followed by a course of antibiotics; however, 
wound healing and bone recovery are very slow, regularly taking two to 18 months.25 In a controlled clinical study designed 
to evaluate the use of lactoferrin to enhance this process, 26 patients received sterile gauze compresses sutured to their jaw 
wounds after surgery.26 In the experimental group, the gauze was soaked with 50 mg/ml lactoferrin, instead of sterile saline, 
prior to use. Whereas the control group exhibited the usual protracted recovery, bone healing and wound closure were 
complete in the lactoferrin patients within two weeks. This remarkable outcome is also consistent with the known functions 
of lactoferrin as a potent antibacterial agent, effective against antibiotic-resistant Gram-positive and –negative strains.27–29

Lactoferrin also regulates bone remodeling by specifically suppressing the activity of osteoclasts. This occurs through 
multiple mechanisms. As mentioned previously, lactoferrin stimulates production of IL-18 from osteoblasts and epithelial 
cells; this cytokine also blocks formation of osteoclasts from their precursors30,31 and also induces apoptosis of these 
precursors.32 Lactoferrin can also suppress osteoclast differentiation through an IL-18-independent pathway, though the 
mechanism for this remains unknown.33

PHARMACOKINETICS
Most proteins, including the secondary proteins present in ABP, do not survive gastric transit.34 Lactoferrin is a notable exception 
to this rule: a study in human adults showed that 60–80% of bovine lactoferrin enters the small intestine.35 Absorption in the small 
intestine is mediated by the action of lactoferrin receptors expressed on enterocytes.36
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ADVERSE EFFECTS
ABP and lactoferrin are on the FDA’s list of food ingredients that are Generally Regarded As Safe (GRAS).37,38 Toxicity 
experiments had been carried out in a group of rats and did not reveal any safety concerns for ABP. In the dose toxicity 
experiments, ABP was orally administered at 0, 1000 and 2000 mg/kg to male and female rats daily for four weeks to investigate 
its potential toxicity. There were no changes attributable to ABP in clinical observations, body weights, food consumption, 
ophthalmology, urinalysis, hematology, blood chemistry, autopsy, organ weights or histopathology in these animals. As a 
result, the non-observed toxicity level of ABP was considered to be 2000 mg/kg/day or above for males and females under the 
experimental conditions. Although no toxicity test has been carried out in humans, different groups of men and women have 
received between 40 mg and 300 mg of ABP per day for extended periods, with no reports of adverse effects. 11,13,16,17,39

INTERACTIONS
There are no known drug interactions with bovine lactoferrin. As it is a dairy product, it is not recommended for individuals 
with allergies to milk.

INTERACTIONS
• Bone health

• Women’s health

CONCLUSION
Advanced Bone Protection is useful in the maintenance of bone health, particularly in individuals at high risk of bone 
fractures or osteoporosis.
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