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[0004a] In one aspect, provided herein is an aqueous lipid emulsion comprising: at least 

33% of lipids, lipid soluble nutrients, or a combination thereof, based upon the total weight of 

the emulsion, wherein the lipid emulsion is essentially free of carbohydrate and protein, wherein 

the lipid emulsion is shelf-stable for at least 7 months, wherein the lipid emulsion has a pH of 

from 5.5 to 7.5, and wherein the lipid emulsion is an enteral liquid nutritional.  

[0005] In accordance with the present disclosure, an aqueous lipid emulsion comprising at 

least 33% of lipids, lipid soluble nutrients, or a combination thereof, based upon the total weight 

of the emulsion is disclosed.  The aqueous lipid emulsion is essentially free of carbohydrate and 

protein.  Further, the aqueous lipid emulsion has a pH of from 6 to 7.2.  In accordance with the 

present disclosure, the lipids may comprise at least one emulsifier consisting of citric acid esters 

of mono- and di- glycerides. 

[0006] In accordance with the present disclosure, an aqueous lipid emulsion having a shelf 

life of up to 7 months, or up to 12 months, is disclosed.  The aqueous lipid emulsion may have a 

mean particle size at 7 months that is substantially the same as the mean particle size at the time 

of manufacturing.  Further, the aqueous lipid emulsion may have a mean particle size at 7 

months that differs from the mean particle size at the time of manufacturing by less than 10%. 

[0007] In examples of the present disclosure, an aqueous lipid emulsion for providing enteral 

nutrition to a preterm infant is disclosed. 

BRIEF DESCRIPTION OF THE FIGURES 

[0008] The advantages of the inventive concepts will be apparent upon consideration of the 

following detailed disclosure, especially when taken in conjunction with the accompanying 

figures wherein:
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[0009] Figure 1 is a particle size distribution curve for a comparative aqueous lipid emulsion, 

Emulsion A, at the time of manufacture. 

[0010] Figure 2 is a particle size distribution curve for the same comparative aqueous lipid 

emulsion, Emulsion A, after 7 months of storage. 

[0011] Figure 3 is a particle size distribution curve for another comparative aqueous lipid 

emulsion, Emulsion B, at the time of manufacture.
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CLAIMS 

What is claimed is: 

1. An aqueous lipid emulsion comprising: 

 at least 33% of lipids, lipid soluble nutrients, or a combination thereof, based upon the total weight 

of the emulsion, 

 wherein the lipid emulsion is essentially free of carbohydrate and protein,  

 wherein the lipid emulsion is shelf-stable for at least 7 months, 

 wherein the lipid emulsion has a pH of from 5.5 to 7.5, and 

 wherein the lipid emulsion is an enteral liquid nutritional. 

 

2. The lipid emulsion of claim 1, wherein the lipid emulsion is shelf-stable for at least 12 months. 

 

3. The lipid emulsion of claims 1 or 2, wherein the lipid emulsion has a mean particle size of from 

0.2 to 0.9 µm at the time of manufacturing.   

 

4. The lipid emulsion of any of claims 1-3, wherein the mean particle size of the lipid emulsion at 7 

months differs from the mean particle size of the lipid emulsion at the time of manufacturing by less than 

10%. 

 

5. The lipid emulsion of any of claims 1-4, wherein the lipid emulsion has a mean particle size of 

from 0.2 to 0.9 µm at the time of manufacturing, and a mean particle size of from 0.2 to 0.9 µm at 7 months.  

 

6. The lipid emulsion of any of claims 1-5, wherein the lipid emulsion has a mean particle size of 

from 0.32 to 0.39 µm at the time of manufacturing, and a mean particle size of from 0.32 to 0.39 µm at 7 

months. 

 

7. The lipid emulsion of any of claims 1-6, wherein the zeta potential of the lipid emulsion at 7 months 

differs from the zeta potential of the lipid emulsion at the time of manufacturing by less than ±15 mV.   

 

8. The lipid emulsion of any of claims 1-7, wherein the lipid emulsion has a pH of from 6 to 7.2. 

 

9. The lipid emulsion of any of claims 1-8, wherein the lipids comprise at least one emulsifier. 
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10. The lipid emulsion of claim 9, wherein the at least one emulsifier comprises citric acid esters of 

mono- and di- glycerides.   

 

11. The lipid emulsion of claims 9 or 10, wherein the lipid emulsion comprises from 0.1 to 7 % of the 

at least one emulsifier, based upon the total weight of the emulsion.  

 

12. The lipid emulsion of any of claims 9-11, wherein the lipid emulsion comprises from 0.1 to 7 % of 

an emulsifier consisting of citric acid esters of mono- and di- glycerides, based upon the total weight of the 

emulsion. 

 

13. The lipid emulsion of any of claims 1-12, wherein the lipid emulsion comprises at least 40% of 

lipids, lipid soluble nutrients, or a combination thereof, based upon the total weight of the emulsion. 

 

14. The lipid emulsion of any of claims 1-13, wherein the lipid emulsion comprises from 35 to 45% of 

lipids, lipid soluble nutrients, or a combination thereof, and from 55 to 65% water, based upon the total 

weight of the emulsion. 

 

15. The lipid emulsion of any of claims 1-14, wherein the lipids comprise at least one of coconut oil, 

fractionated coconut oil, soy oil, high oleic soy oil, corn oil, olive oil, safflower oil, high oleic safflower 

oil, medium chain triglyceride oil (MCT oil), high gamma linolenic (GLA) safflower oil, sunflower oil, 

high oleic sunflower oil, palm oil, palm kernel oil, palm olein, canola oil, high oleic canola oil, marine oils, 

fish oils, algal oils, borage oil, cottonseed oil, fungal oils, microbial derived oils, rice bran oil, wheat bran 

oil, interesterified oils, transesterified oils, structured lipids, and combinations thereof. 

 

16. The lipid emulsion of any of claims 1-15, wherein the lipids include at least one oil comprising 

long chain polyunsaturated fatty acids. 

 

17. The lipid emulsion of claim 16, wherein the long chain polyunsaturated fatty acids comprise alpha-

linolenic acid (ALA), arachidonic acid (ARA), eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA), 

gamma linolenic acid (GLA), and combinations thereof.   

 

18. The lipid emulsion of any of claims 1-17, wherein the lipid soluble nutrients comprise carotenoids, 

lipid-soluble vitamins, and combinations thereof. 
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19. The lipid emulsion of claim 18, wherein the carotenoids comprise lutein, zeaxanthin, astaxanthin, 

alpha- or beta-cryptoxanthin, beta-carotene, lycopene, and combinations thereof.  

 

20. The lipid emulsion of claim 18, wherein the lipid-soluble vitamins comprise synthetic or natural 

forms of vitamins A, E, D, K, and combinations thereof. 

 

21. The lipid emulsion of any of claims 1-20, wherein the lipid emulsion is a preterm infant liquid 

nutritional. 


