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Production of Lipid Injectable Emulsions
To produce emulsions, phospholipids and co-emul-

sifiers are dispersed or dissolved in the aqueous or the 
oil phase. The aqueous and the oil phase are then 
combined via high shear mixing under heating to form a 
homogeneous pre-emulsion. The resulting pre-emul-

sion is subjected to high pressure homogenization 
until the desired droplet size is reached. After filtration 
and sterilization, the final product is obtained. The 
whole process is conducted under a nitrogen atmo-
sphere.

Phospholipids
• Disperse/dissolve 
 phospholipids in 
 oil phase or 
 aqueous phase

Oil phase
(+Drug substance)

Coarse emulsion

Fine emulsion

Final product

• Disperse egg phospholipids, sodium oleate  
 and glycerol in water via high shear mixing  
 at 75°C for 60 min
• pH adjustment

• Filtration of soybean oil (0.2 µm)
• Dissolution of propofol in oil phase at 75°C
• Slowly add oil phase to water phase in 
 a high shear mixer at 75°C
• Mix for > 30 min at 75°C

• 4 to 6 cycles of high pressure 
 homogenization (1st stage pressure: 
 400 – 600 bar, 2nd stage pressure: 
 40 – 60 bar)
• Cooling between cycles

• Filtration (5 – 10 µm)
• Filling
• Sterilization at 121°C and 2 bar for 15 min

• Rotor-stator homogenizer
• Vessel with temperature 
 control

• Filter
• Rotor-stator homogenizer
• Vessel with temperature 
 control

• High pressure 
 homogenizer

• Filter
• Rotating autoclave

GENERAL PROCEDURE EXAMPLE PROCEDURE:  REQUIRED EQUIPMENT
   PROPOFOL INJECTABLE EMULSION

Critical quality attributes
• Intensity weighted mean droplet diameter < 500 nm1

• Percentage of fat residing in globules larger than 5 µm (PFAT5) < 0.05 %1

• pH: 6.0 – 9.0 (Lipid Injectable Emulsion)2; 4.5-8.5 (Propofol Injectable 
 Emulsion)3

• High shear mixing at elevated temperature

Aqueous phase
(+Co-emulsifier
+ Additives)

 High shear mixing at elevated temperature

 aqueous phase

1 According to USP <729>, 2 According to USP <Lipid Injectable Emulsion> and 
3 According to USP <Propofol Injectable Emulsion>

• High pressure 
 homogenization
• Cooling between 
 cycles

• Filtration
• Sterilization



Lipid Injectable Emulsions

Lipid injectable emulsions are used in total parenteral 
nutrition and for parenteral administration of lipophilic 
drugs. Phospholipids are key excipients as emulsifiers 
that stabilize the oil-in-water emulsion. Because of their 
functionality, tolerability, and availability in pharmaceu-
tical quality at large scale, phospholipids are ideal 
excipients for this purpose. 

Egg phospholipids are the preferred origin in marketed 
products. In addition, phospholipids from further natural 
sources such as sunflower are viable emulsifiers for 
lipid injectable emulsions. 

Key applications of lipid injectable emulsions:

• Parenteral nutrition
• Solubilization of lipophilic compounds

Key advantages of phospholipids:

• Safe for intravenous use in humans (non-
 irritant, non-toxic)
• Reduction of pain and irritation at 
 injection site
• Proven performance in market products
• Available at industrial scale
• Pharmacopoeial complianceTypical Composition of Lipid Injectable Emulsions

Oil-in-water emulsions are comprised of a dispersed 
lipid phase and a continuous aqueous phase. The two 
immiscible phases are stabilized by an emulsifier and 
a co-emulsifier. The lipid phase of the emulsion can 
accommodate lipophilic drugs (Fig. 1).

Fig. 1: Typical components of lipid injectable emulsions.

LIPID EMULSION DROPLET

Emulsifier
• Egg phospholipids with
≥ 70% phosphatidylcholine

• Egg phospholipids with 
≥ 80% phosphatidylcholine

• Sunflower phosphatidylcholine
 (≥ 94%)

Co-Emulsifier
• Na-oleate
• 1,2-Dimyristoyl-sn-glycero-
 3-phospho-rac-glycerol  
 (DMPG-Na)

Further components
• Water
• Additives, e.g., for isotonization, 
 protection against oxidation, 
 and pH adjustment

Lipids
• Medium-chain triglycerides
• Soybean oil
• Olive oil 
• Fish oil 

Drug

Aqueous phase

Oil phase



LIPOID E 80 LIPOID Sodium Oleate LIPOID Purified Soybean Oil

Lipoid provides a wide range of phospholipids and further excipients for lipid 
injectable emulsions, including lipids and co-emulsifiers. 

Lipoid’s Portfolio for Lipid Injectable Emulsions
Lipoid offers a comprehensive product range 

for lipid injectable emulsions including emulsifiers, 
co-emulsifiers, and highly purified oils. The products 

are complemented by technical and analytical support, 
as well as professional advice and documentation to 
meet the requirements of regulatory authorities.

SAFE INDUSTRIAL SCALEcGMP

   
Table 1: Products for lipid injectable emulsions

Compound Function Recommended product(s) Frequently used concentrations [1,2,3]

Phospholipids Emulsifier LIPOID E 80

  LIPOID E 80 SN 1.2 % (m/v)

  LIPOID H 100

Na-oleate Co-emulsifier LIPOID Sodium Oleate 

  LIPOID Purified Oleic Acid

DMPG-Na  LIPOID PG 14:0/14:0 0.03 – 0.08 % (m/v)

Medium-chain triglycerides  LIPOID MCT 

Soybean oil Lipid phase LIPOID Purified Soybean Oil 10 – 30 % (m/v) 

Fish oil  LIPOID Purified Fish Oil

0.03 % (m/v)



   
Table 3:  Lipid injectable emulsions with drug substance

Product Drug Phospholipid(s) Indication Company

Amphomul™ Amphotericin B Egg phospholipids  Fungal infections Bharat Serums

Cinvanti™ Aprepitant Egg phospholipids   Chemotherapy-induced nausea and vomiting Heron Therapeutics

Cleviprex® Clevidipine butyrate Egg phospholipids  Calcium channel blocker Chiesi

Etomidat-Lipuro® Etomidate Egg phospholipids  Anesthesia B.Braun

Propofol- Propofol Egg phospholipids  Anesthesia B.Braun
Lipuro®

Disoprivan®    Aspen

Vitalipid® Retinol, Egg phospholipids  Nutrition Fresenius Kabi
 Ergocalciferol,
 Phytomenadion,
 all-rac-α-Tocopherol

Kaishi® Alprostadil Egg phosphatidylcholine Vasodilatation Beijing Tide

Marketed Products
Lipid injectable emulsions have been established 

since decades in clinical practice. They are adminis-
tered in large quantities in total parenteral nutrition 

and allow injection of lipophilic drugs. Their abundant 
use underlines the excellent tolerability of lipid emul-
sions and phospholipids.

   
Table 2: Lipid injectable emulsions for parenteral nutrition

Product Lipids Phospholipid(s) Indication Company

Lipofundin® Soybean oil Egg phospholipids Parenteral nutrition B.Braun
 Medium-chain triglycerides

ClinOleic® Soybean oil Egg phospholipids Parenteral nutrition Baxter
 Olive oil

SMOFlipid®  Soybean oil Egg phospholipids Parenteral nutrition Fresenius Kabi
 Medium-chain triglycerides
 Olive oil
 Fish oil
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Disclaimer: All data and recommendations made herein are based on our present state of knowledge. We disclaim any liability for 
risks that may result from the use of our products, including improper and illicit use. Product properties identified and highlighted 
by specific tests or studies are to be interpreted in the context of the test/study conditions only. The listed properties of products 
without claim data have been sourced from literature and should be used as value-added information only. Please be aware 
that the use of any claim is the sole responsibility of the customer and is regulated by your local Regulatory Body.

Lipoid GmbH
Frigenstr. 4
67065 Ludwigshafen
GERMANY
Phone: +49 621 5 38 19-0
info@lipoid.com
www.Lipoid.com Representatives in many other countries.

© Lipoid GmbH We Invest in Quality.

NATURAL &
SUSTAINABLE

CERTIFIED REUSAGE
OF WASTE


