
Study Design
• Participants were randomly assigned to two groups and given a single dose   
     (1000IU) of vitamin D3 in liposomal or standard form.
•  Blood was taken at baseline (B0) and 120 (T1), 240 (T2), and 360 (T3) minutes   
   a�er supplement administration and measured for serum 25-hydroxyvitamin    
   D (25(OH)D) levels. 

Participants
•  Twenty metabolically healthy adults between 20 and 50 years of age were enrolled  
    in the study and were evenly distributed into two groups.
Active Substances
• The liposomal group received PlantaCorp GmbH liposomal vitamin D3.
• The standard group received Pinnacle Nutrition non-liposomal vitamin D3 in
   tablet form.
Statistical Analysis
• The area under the curve from baseline to six hours (AUC

0-t
) and incremental      

   AUC
0-t

 (iAUC
0-t

) were both calculated using the trapezoidal rule.
• Oral bioavailability value (OBV) was determined as liposomal iAUC

0-t
 / standard       

     iAUC
0-t

.
• A two-way ANOVA was performed to determine the difference between groups     
    in mean serum 25(OH)D levels at B0, T1, T2, and T3. Significant differences were  
    found using Tukey’s comparison of means. 

BIOAVAILABILITY OF 
LIPOSOMAL VITAMIN D3
OBJECTIVE

METHODS

RESULTS

To evaluate the bioavailability of a liposomal vitamin D3 
supplement (liposomal) compared to a non-liposomal 
vitamin D3 supplement (standard).

CONCLUSIONS

The liposomal vitamin D3 product significantly raised serum 25(OH)D 
levels over time when compared to the standard product. Pharmacokinetic 
parameters showed the liposomal product was 1,284% more bioavailable than 
the standard product. 

The efficiency of liposomal vitamin D3 is shown in the comparison of Cmax in the 
liposomal versus various standard products (Table 3). The liposomal product 
was capable of achieving the highest mean serum 25(OH)D levels in the short-
est time and with a dose 20-66 times less than that of competitors. Liposomal 
vitamin D3 is an extremely effective and efficient supplementation form.

• In the liposomal group, C
max

 was 52.94 ng/mL and was reached at 360 minutes  
     with an AUC

0-t
 of 140.49 ng*hr/mL  and an iAUC0-t of 60.81 ng*hr/mL. In the        

     standard group, C
max

 was  25.60 ng/mLand was reached at 240 minutes with an    
  AUC

0-t
 of 72.87 ng*hr/mL and an iAUC

0-t
  of 4.74 ng*hr/mL resulting in an OBV of  

     12.84.  (Table 1).  
• There was a statistically significant interaction between the treatment and time     
   of blood draw on the serum 25(OH)D levels, F(3,72) = 8.02, p<0.001. The liposomal  
     group had significantly higher levels of serum 25(OH)D levels at T1 (p<0.001), T2   
   (p<0.001), and T3 (p<0.001) when compared to the standard group. There were        
     no significant differences between groups at B0 (p=0.981) (Table 2).

• Results from the bioavailability of the liposomal product were compared to the  
   broader literature. The liposomal group reached a C

max
 of 52.94 ng/mL a�er a   

  1,000 IU dose. Studies with various forms of vitamin D3 supplements used dosages of  
    20,000 to 66,000 IUs and were unable to reach the same C

max
 that was reached   

   by the liposomal product. 
•  The liposomal product is not only highly bioavailable, but extremely efficient in
   delivering vitamin D3 to the blood stream, reaching high blood levels with a minimal     
    dosage (Table 3).

Table 1. Vitamin D3 Pharmacokinetic Parameters

Liposomal Standard

Table 2. Between-Group Change in Mean Serum 25(OH)D Levelsab

aData analyzed using two-way ANOVA with Tukey’s Comparison of Means, 
bn=10, cMean (SE), dUnit ng/mL, * P-Value <0.05 is statistically significantTable 3. Literature Review of Vitamin D3 Bioavailability

Time (Minutes) Liposomal Standard

Figure 1. Serum 25(OH)D Levels over Time in Liposomal and Standard Group
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