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Highly Bioavailable Vitamin D3    
with K1, K2, and GG*

D-Evail™ Suite

THIS INFORMATION IS PROVIDED AS A MEDICAL AND SCIENTIFIC EDUCATIONAL RESOURCE FOR THE USE OF PHYSICIANS AND OTHER LICENSED HEALTH-CARE PRACTITIONERS 
("PRACTITIONERS"). THIS INFORMATION IS INTENDED FOR PRACTITIONERS TO USE AS A BASIS FOR DETERMINING WHETHER TO RECOMMEND THESE PRODUCTS TO THEIR 
PATIENTS. ALL RECOMMENDATIONS REGARDING PROTOCOLS, DOSING, PRESCRIBING, AND/OR USAGE INSTRUCTIONS SHOULD BE TAILORED TO THE INDIVIDUAL NEEDS OF 
THE PATIENT CONSIDERING THEIR MEDICAL HISTORY AND CONCOMITANT THERAPIES. THIS INFORMATION IS NOT INTENDED FOR USE BY CONSUMERS.

D-Evail™ is a highly bioavailable form of vitamin D3 alongside vitamins 
K1 and K2, and geranylgeraniol (GG) to support bone, immune, and 
cardiovascular health.* The D-Evail™ suite has three products with varying 
doses of Vitamin D, depending on the clinical need.

• D-Evail™ Synergy contains 2,000 IU (50 mcg) of vitamin D3 as a dosage 
option for maintaining optimal vitamin D status

• D-Evail™ Supreme contains 5,000 IU (125 mcg) of vitamin D3 where 
higher doses are required for vitamin D deficiency or insufficiency

• D-Evail™ 10K contains 10,000 IU (250 mcg) of vitamin D3 for short-term 
supplementation in situations where more aggressive vitamin D repletion  
is recommended

Each product in the D-Evail™ suite contains 1,050 mcg of vitamin K  
(1,000 mcg of vitamin K1 as phytonadione and 50 mcg of vitamin K2 as  
MK-4) and 5 mg of GG per serving to support bone health.* Designs for 
Health’s proprietary Evail™ emulsification technology is designed to enhance 
the bioavailability and absorption of bioactive ingredients. The Evail™ process uses quillaja extract, along with delta- and 
gamma-tocotrienols and medium-chain triglycerides (MCTs) to support absorption.

Vitamin D is a fat-soluble vitamin that is well-known to support bone health through the regulation of   
calcium-phosphorus homeostasis and its role in bone turnover. Low vitamin D levels have been shown to decrease bone 
density and increase fracture risk.1 Although vitamin D is classified as a vitamin, it more closely resembles and functions 
like a steroid hormone with broad influences on physiology.1 Vitamin D receptors (VDRs) are found throughout the body 
and have been shown to influence the expression of thousands of genes.2,3 A number of cells involved in the immune 
system express VDRs and vitamin D-activating enzyme 1-alpha-hydroxylase (CYP27B1), which suggests that vitamin D in 
its active form plays a role in the immune system.1

In addition to its well-known support of bone health and the immune system, vitamin D may also support cardiovascular 
health. A systematic review and meta-analysis of randomized control trials published in 2019 showed that vitamin D 
supplementation, which included D3 and D2, was not statistically significant in lowering mortality. Yet, when D3 was 
studied as a subgroup, all-cause mortality was significantly lower than in trials with D2.4 Vitamin D also plays a role in the 
brain, influencing brain development in early life and brain function in adults, and vitamin D deficiency can be associated 
with depressed moods and impaired cognition.5-9

Benefits*

• Supporting cardiovascular health and 
arterial strength and elasticity

• Balancing and supporting immune 
system function

• Optimizing calcium absorption  
and usage

• Promoting density and strength of 
bones and teeth

Other Ingredients: Bovine gelatin, purified water, glycerine, 
medium chain triglycerides, annatto (color), DeltaGold® 
tocotrienols, beeswax, quillaja extract. 

Vitamin D (as Cholecalciferol)

Vitamin K 
(as Vitamin K1 Phytonadione 1000 mcg;
Vitamin K2 MK-4 50 mcg)

Trans-Geranylgeraniol (as GG-Gold®)

Amount Per Serving % Daily Value

Supplement Facts
Serving Size 1 softgel

50 mcg (2000 IU)

1050 mcg

5 mg

250%

875%

*

*Daily Value not established.

Other Ingredients: Bovine gelatin, purified water, glycerine, 
medium chain triglycerides, annatto (color), DeltaGold® 
tocotrienols, beeswax, quillaja extract. 

Vitamin D (as Cholecalciferol)

Vitamin K 
(as Vitamin K1 Phytonadione 1000 mcg;
Vitamin K2 MK-4 50 mcg)

Trans-Geranylgeraniol (as GG-Gold®)

Amount Per Serving % Daily Value

Supplement Facts
Serving Size 1 softgel

125 mcg (5000 IU)

1050 mcg

5 mg

625%

875%

*

*Daily Value not established.

Other Ingredients: Bovine gelatin, purified water, glycerine, 
medium chain triglycerides, annatto (color), DeltaGold® 
tocotrienols, beeswax, quillaja extract. 

Vitamin D (as Cholecalciferol)

Vitamin K 
(as Vitamin K1 Phytonadione 1000 mcg;
Vitamin K2 MK-4 50 mcg)

Trans-Geranylgeraniol (as GG-Gold®)

Amount Per Serving % Daily Value

Supplement Facts
Serving Size 1 softgel

250 mcg (10,000 IU)

1050 mcg

5 mg

1250%

875%

*

*Daily Value not established.
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Vitamin D deficiency or insufficiency is common, and epidemiological findings indicate that almost 30% of the U.S. adult 
population is deficient in this vitamin with another 40% who are insufficient.10 Vitamin D deficiency has been shown to 
play a role in autoimmune diseases, heart disease, and certain types of cancer.4,11,12 Evidence indicates that vitamin D3 is 
far more effective in raising and maintaining serum 25(OH)D concentration, and vitamin D2 should not be considered 
an equivalent.13,14 These factors highlight the clinical utility and value of supplementation with vitamin D across a broad 
patient population and a variety of clinical presentations.

Ingredient Highlights

Vitamin K

Each product in the D-Evail™ suite contains 1,050 mcg of vitamin K (1,000 mcg of vitamin K1, as phytonadione, and  
50 mcg of vitamin K2, as MK-4) per serving. Vitamin K is also a fat-soluble vitamin like vitamin D, and vitamin K supports 
calcium metabolism. Current research suggests that the combined supplementation of both vitamins D and K can be 
more effective than either vitamin alone for both bone health and cardiovascular health.

In animal studies, vitamin K was given to prevent osteoporosis in rats. However, the prevention of bone loss only 
occurred in those rats fed a diet containing vitamin D or those that received vitamin D supplementation.15

Vitamin K exists in two main forms: vitamin K1, as phylloquinone, which is found in leafy green vegetables, and  
vitamin K2, as menaquinone, which is found in certain animal products and fermented foods, and it is also produced by 
gut microbiota. Vitamins K1 and K2 are transported to the liver to support the production of coagulation factors and 
other tissues, bones, and the vascular wall, where they play key roles in regulating the activity of matrix Gla protein and 
osteocalcin (bone Gla) protein through carboxylation.16 Vitamin K2, or menaquinone, has several forms, depending on 
the length of its side chain, which is delineated with MKn (where n can be from 1 to 14). MK-4 represents 90% of the total 
vitamin K stored in the human body. Animal studies have shown that long-chain forms of K2 convert into MK-4 in all 
tissues, except the liver.16

The efficacy of MK-4 is believed to be due to its feedback–inhibition impact on the mevalonate pathway through 
molecular mimicry of one of its downstream metabolites, geranylgeraniol pyrophosphate. This mimicry is believed to 
be unique to MK-4 due to the composition of its side chain, geranylgeraniol, which is one reason why MK-4 has distinct 
effects compared with other forms of vitamins K2 or K1. MK-4 has been shown in studies to increase osteoblast 
production of osteocalcin and collagen type 2. Additionally, MK-4 has been shown to reduce osteoblast apoptosis, 
demonstrating its unique ability to support bone strength.16 Therefore, MK-4 is the preferred clinical source of vitamin 
K2 in dietary supplementation due to its unique structure, effects on bone and arterial health, and predominance in 
the body.

Geranylgeraniol

Geranylgeraniol (GG) occurs naturally in annatto, flaxseed, sunflower oil, olive oil, tomatoes, and select medicinal herbs.17 
GG is synthesized endogenously in humans, but endogenous production may not always be adequate to support the 
body’s needs. Synthesis of GG declines naturally during aging, and it is inhibited when using certain pharmaceutical 
drugs, potentially resulting in the need for supplementation. GG plays a pivotal role in protein synthesis, CoQ10 
production, and as a structural component of vitamin K2, further emphasizing its biological importance.

GG has been shown in laboratory studies to inhibit osteoclast formation in pathways independent from those of MK4.  
GG was shown to inhibit osteoclast formation through suppression of the receptor activator of nuclear factor kappa B 
ligand (RANKL) expression, and there was no competitive action among GG and MK4 molecules.18

Rationale for Choosing Doses for Vitamin K1 and K2 and GG in D-Evail Formulas 

Note: The statements in this section are substantiated by the discussion and references cited in the chapter on Vitamin 
K from the 2020 edition of the Textbook of Natural Medicine16 and a 2021 review of GG benefits.19 Links to full texts are 
provided in the References.

Vitamin K is fat-soluble, like vitamin D, but no upper level of toxicity has been established by the Institute of Medicine.20 
For adults 19 years and older, the adequate intake (AI) for vitamin K1 was set at 120 mcg for men and 90 mcg for women, 
which is sufficient to fully activate blood-clotting proteins.20 However, extensive evidence supports many   
extra-hepatic roles for vitamins K1 and K2, with the most researched involving control of calcium (Ca) transport between 
tissues. Vitamins K1 and K2 activate osteocalcin (Oc) and the matrix gamma-carboxyglutamate protein (MGP) through 
carboxylation. Ideally, Oc and MGP should be maximally carboxylated, so that Oc binds Ca and transports it inside bones 
and teeth, while MGP binds Ca to prevent its deposition in the elastin fibers of arteries and potentially lung vasculature.21 

This supports arterial elasticity and a slower increase in arterial calcium scores. Vitamin K status is optimized when the 
percentage of uncarboxylated osteocalcin (ucOC) and the level of dephosphorylated uncarboxylated-MGP (dp-ucMGP) 
can be minimized. 
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The dose of 1 mg of vitamin K1 in the D-Evail formulas is substantiated by the results of the following interventions: A 
dose of 1 mg of vitamin K1 in two studies22-24 lowered the percentage of uncarboxylated osteocalcin to <5%. A dose of 
0.1 mg of vitamin K1 achieved a 1.3% increase in bone density for menopausal women when supplemented along with 
vitamin D, Ca, and magnesium (Mg).25 A dose of 1 mg of vitamin K1 preserved arterial elasticity when supplemented with 
additional Ca, Mg, zinc, and vitamin D.26 A dose of 0.5 mg of vitamin K1 caused a 6% reduction in arterial calcium score 
progression in one study27 and an 80% reduction in dp-ucMGP in another study.28

Vitamin K1 is partially deposited in tissues as phylloquinone and is partially converted to vitamin K2, as MK-4, by 
conversion to vitamin K3 and the addition of GG (see Figure 1). GG is a metabolic intermediate in the mevalonate 
pathway and may also be supplemented from plant extracts. Thus, GG is a precursor to endogenously synthesized K2, as 
MK-4, from vitamin K3, while vitamin K3 is derived from ingested vitamin K1 or any form of vitamin K2 (ingested or from 
gut fermentation). Medications with inhibitory actions on the mevalonate pathway (such as statins and bisphosphonates) 
were found to inhibit GG synthesis, which may be mitigated by GG supplementation.19

Total tissue (90%) from vitamin K is in the form of vitamin K2, as MK-4, with the rest mostly as vitamin K1.   
Vitamin K2, as MK-4, has unique genetic and metabolic effects in human physiology, which are believed to be due to its 
GG component.19

The amount of vitamin K1, of 1 mg, in the D-Evail™ formulas is intended to satisfy the foundational needs of vitamins K1 
and K2, especially for young and healthy adults. The dose of GG at 5 mg in this formula was devised to ensure support 
for the partial conversion of vitamin K1 to vitamin K2, as MK-4, during tissue deposition. The dose of vitamin K2, as MK-4, 
at 50 mcg falls in the middle range of vitamin K2 intakes (12 mcg to 128 mcg per day) in a modern population.28

The average intake of vitamin K1 in the U.S. is estimated to be 92.2 mcg per day (range, 30 mcg to 222 mcg per day),29 
whereas that of vitamin K2 is unknown. Evolutionary intakes are estimated at around 1 mg of vitamin K1 per day, which 
further substantiates recommending this dose for foundational purposes.28,30

For intensive interventions in older men and women with osteoporosis and/or arterial stiffness, high arterial calcium scores, 
and/or those taking a statin or bisphosphonate, higher doses of vitamins K1 and K2, along with GG may be warranted.

Recommended Use: Take 1 softgel daily with a meal or as directed by your health-care practitioner.

Warning: Due to the inclusion of vitamin K in this product, use caution when prescribing D Evail™ products for patients who are taking 
Coumadin, warfarin, or other anticoagulant medications. 
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*These statements have not been evaluated by the Food and Drug Administration. These products are not intended to diagnose, treat, cure, or prevent any disease.

DeltaGold® and GG-Gold® are registered trademarks of American River Nutrition, LLC and protected by US Patents 8,586,109 and 7,989,006.
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Figure 1. Role of geranylgeraniol in vitamin K conversions and tissue storage16

GG = geranylgeraniol; GGPP = geranylgeraniol pyrophosphate (activated geranylgeraniol); ISP-n = isoprenoid ligand of menaquinone-n; 
K1 = vitamin K1; K2(MK-n) = vitamin K2 forms with various isoprenoid ligands; MK-n = menaquinone-n

Note: Plasma levels of vitamin K1 or K2 are not validated indicators of vitamin K status, risk of osteoporosis or arterial calcification.

Scientifically validated functional markers of vitamin K status are:16

1. Uncarboxylated Osteocalcin (ucOc) levels and % ucOc of total osteocalcin

2. Uncarboxylated/dephosphorylated Matrix GLA Protein (uc/dp MGP)


