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SEDDS Formulary | Methods of Formulating Topical Semi-Solids

Effective solubilization in liquid
dosage forms. The right path
for greater solubility and
bioavailability.
This guide presents ten optimized SEDDS formulations that have
been tested for stability, robustness and ability to solubilize poorly
water-soluble drugs. These formulations are simple to create, and
highly effective in vitro, in vivo and in commercial pharmaceutical
formulations.
Poorly soluble drugs are one of the major challenges pharmaceutical manufacturers are
facing. More and more drugs in development exhibit low solubility. At BASF, we offer a
comprehensive range of cutting-edge solubilization polymers, and have an unparalleled
understanding of the corresponding process technologies. This unique combination
means that we can make sure you achieve effective solubilization across a range of
dosage forms. Selecting the right solubilization product and technology
for a poorly soluble API often involves a lot of trial and error. Our
experts have utilized high throughput robotic techniques to identify
true microemulsions which have been tested extensively and
are presented in this formulary for your benefit.
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1.

SEDDS as an Effective Technology
for API Delivery
Formulators face API solubility and bioavailability challenges; lipid-based drug
delivery systems (LBDDS), utilize the body’s natural digestive system to effectively
deliver poorly water-soluble drugs to the body.

To maximize drug solubility and absorption, the LBDDS are
formulated into what is frequently called a Self-emulsifying
Drug Delivery System (SEDDS), where the contents of the
liquid filled capsule spontaneously emulsify to micro- and
nano-scale droplets upon release in the aqueous GI-tract.

These microemulsions are crystal clear, low-viscosity OR
have low viscosity and thermodynamically stable – all
advantages to formulating a pharmaceutical formulation. Upon
contact with the GI-tract, these microemulsions shift to a fine-,
micro- or nano-scale emulsion where it is subsequently
digested, and the drug is absorbed.

Oil in Water
Emulsion (O/W)

Oil

Biocontinuous
Microemulsion
Microemulsion
(Bicontinuous)

CoSurfactant
Water-in-Oil
Emulsion (W/O)

GI Absorption

Main component of SEDDS

Surfactant
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BASF has designed 10 unique SEDDS, that can be
easily reproduced by formulators to evaluate their
capability to solubilize and make bioavailable
lead compounds at various drug product
development stages.
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Identifying stable microemulsions often requires thousands of
formulation trials. At BASF, we leveraged high-throughput
robotic chemistry to quicker identify suitable microemulsions
based on stability, clarity, conductivity and viscosity: The result
is a series of phase diagrams that allow for formulation within
a viable thermodynamic window.
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2.

Formulations
Aiming to accelerate drug development for formulators, BASF has designed
10 unique SEDDS, that can be easily reproduced to evaluate solubilization
capability and bioavailability improvement for lead compounds at various
product development stages.

BASF has identified a bioavailability steering space, defined by
enzymatic digestibility, HLB and microemulsion droplet size, in
which 10 SEDDS are distributed, offering formulators different
options for their drug product development.

Key Properties

ü Easy to manufacture at lab, pilot and commercial scale
ü Perfect fill liquid for softgel and hard gelatin capsules
ü Low sensitivity to moisture fluctuations
ü High drug loading capacity
ü Substitutable ingredients (oil-surfactant – water/ethanol)
	Suitable for adsorption onto inert carriers for use in

ü hard gelatin capsules, tablets, and powder in sachet

Formulating Procedure
1. Oil phase: Prepare oil phase by adding each of hydrophobic
ingredients (Oil phase) into an appropriately sized container.
Heat the mixture to 50°C.
2. Water phase: Prepare water phase by adding each of
hydrophilic ingredients (Water phase). Heat the mixture to
50°C.
3. Mix the oil phase and water phase together at 50°C under
the overhead mixer and set to 200–300 rpm.
4. Measure equilibrium solubility of drug in the SEDDS. This
solubility is typically reached after equilibration times of
between 48 and 72 h.
5. BASF recommends incorporating drug at 80% of equilibrium
solubility value or less in the final formulation.
6. Characterize the formulation to establish in vitro-in vivo
correlation.
Every formulation displayed in this formulation has the
regulatory status of each ingredient based on the IID at FDA
website as of Oct 2019.
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SEDDS Formulations designed by BASF

Application for proposed SEDDS formulations
2500

% oil (low)

High % surfactant
and high digestible
formulations*

Application
Space

Lipophilic APIs with
higher solubility in oil
SEDDS components

APIs with high
solubility in surfactant
SEDDS components

F5
F10
F3

1500

32.5
60.5
38

F4
F9
F2
F8
F7

1000

F1
500

80.9

15.1 123

F6

21
19.2

150

19

0
5

6

7

8

Hydrophilicity
* High % surfactant and high digestible formulations will not be stable in GIT conditions and
hence not designed.

Droplet size
(30 nm)

2000

Digestibility*

Digestibility

Lipophilic APIs with
high solubility in
secondary structures
of SEDDS

Drug loading in digested SEDDS and their
droplet size steers drug bioavailability

% oil (high)

9

10

11

12

13

14

15

Hydrophilicity**
* Digestibility of formulation in GIT (based on lipolysis experiment) (Titrated free fatty acid; µmol)
** HLB value of system
Note
�	Bubble size in the chart presents the droplet size (nanometer) of the SEDDS formulation
upon dilution with water.
�	F4 and F6 formulations are designed to produce higher droplet size (150 nm or bigger)
to provide sustained delivery of bioactive in the central compartment.
�	HLB: Hydrophilic-lipophilic balance

Formulation nomenclature
BASF named the proposed SEDDS formulations based on
their nature and performance. Rationale is depicted below.
1. First part is referring to the quick emulsification time of
formulation i.e. bulk phase to nano size emulsification being
within 30 minutes for all the formulations.
2. The second part is referring to the hydrophilic (Hydro) or
Hydrophobic (Oily) nature of the formulation.
3. T
 he third part of the naming is referring to the droplet size of
the emulsion in the micro meter range (Micro) or in the
nanometer range (Nano).

First part

Second part
2

1
Speedy

Oily

Third part
3

Nano

(HLB <8)

Hydro
HLB >10

Micro
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2.1 F1: Speedy-Oily-Nano
Composition
Phase

Oil Phase
Water Phase

Ingredients

Property

Mass (wt%)

Soybean oil

Lipophilic solvent

27.5

Maisine 35-1

Lipophilic solvent

27.5

Kolliphor ® RH 40

Surfactant

35

Ethanol

Co-solvent

10

Unique Properties
Drug Solubilization Options

Performance Qualities

� First choice for oil soluble drug
� High solubilization capacity for
oil-soluble drugs (high LogP value)
� Flexible for oil type (soybean may
be replaced with other oils such as
corn oil or Kollisolv ® MCT 70 to optimize drug loading and digestibility

� Fast dispersion and rapid emulsification from large droplet to nano sized
droplet (<100 nm size)
� Hydrophilic coating of surfactant on oil droplets minimizes the lipid digestion
� Formation of other secondary structures such as micelles, chylomicron in the
GIT fluids which helps in drug absorption. Kolliphor ® RH 40 is less digestible in
GIT conditions as compared to other unsaturated ethoxylated. This formulation
is least digestible formulation in spite of presence of highest % of oil in the
composition compared to other BASF formulations (F-F10)
� Low digestibility despite high oil content
� Presence of long chain fatty acids helps drug (log p > 5) absorption by the
lymphatic transport system
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Regulatory Status
Ingredients

Chemical Name

Maximum Potency Per Unit Dose for Oral Delivery

Soybean oil*

Soybean oil

283.5 mg for capsule

Kolliphor RH 40*

Polyoxyl 40 hydrogenated castor oil

414.8 mg for capsule, Soft Gelatin

®

Glyceryl monolinoleate

Generally Recognized As Safe (GRAS)

* Based on the IID at FDA website as of Oct 2019

Various types of SEDDS available at BASF
2500
% oil (low)

% oil (high)
F5

Droplet size
(30 nm)

2000
32.5

Digestibility

F10

1500

60.5

F3

38
F4

1000

F9
F1

500

80.9

15.1 123

F2

21

F8

19.2

F7

19

F6

150

0
5

6

7

8

9

10

11

Hydrophilicity

12

13

14

15
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2.2 F2: Speedy-Hydro-Nano
Composition
Phase

Oil Phase
Water Phase

Ingredients

Kollisolv ® MCT 70

Property

Lipophilic solvent

Mass (wt%)

10

Glyceryl monooleate

Lipophilic solvent & co-emulsifier

12

Kolliphor ® RH 40

Surfactant

68

Water/Ethanol

Co-solvent

10

Unique Properties
Drug Solubilization Options

Performance Qualities

� Kollisolv ® MCT 70 can be replaced
with any other oil such as soybean
oil (see F7) or corn oil (see F8) to
optimize drug loading and digestibility
� Water can be replaced with ethanol
depending on the physicochemical
properties of drug

�S
 low dispersion (more than 15 min) but rapid emulsification to nano sized
droplet (<50 nm size)
�H
 ydrophilic coating of surfactant on oil droplets minimizes the lipid digestion
� Formation of other secondary structures such as micelles, chylomicron in the
GIT fluids which helps in drug absorption
� Kolliphor ® RH 40 is less digestible in GIT conditions compared to Kolliphor ® EL
� Improved oral bioavailability and safety of drug
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Regulatory Status
Ingredients

Chemical Name

Maximum Potency Per Unit Dose for Oral Delivery

Kollisolv ® MCT 70*

Medium-chain triglycerides

250 mg for capsule, Soft Gelatin

Kolliphor RH 40*

Polyoxyl 40 hydrogenated castor oil

414.8 mg for capsule, Soft Gelatin

®

Glyceryl monooleate

Generally Recognized As Safe (GRAS)

* Based on the IID at FDA website as of Oct 2019

Various types of SEDDS available at BASF
2500
% oil (low)

% oil (high)
F5

Droplet size
(30 nm)

2000
32.5

Digestibility

F10

1500

60.5

F3

38
F4

1000

F9
F1

500

80.9

15.1 123

F2

21

F8

19.2

F7

19

F6

150

0
5

6

7

8

9

10

11

Hydrophilicity

12

13

14

15

11

12
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2.3 F3: Speedy-Oily-Nano
Composition
Phase

Oil Phase
Water Phase

Ingredients

Kollisolv ® MCT 70

Property

Lipophilic solvent

Mass (wt%)

40

Glyceryl monooleate

Lipophilic solvent & co-emulsifier

7.5

Kolliphor ® RH 40

Surfactant

42.5

Water/Ethanol

Co-solvent

10

Unique Properties
Drug Solubilization Options

Performance Qualities

� Kollisolv ® MCT 70 can be replaced
with any other oil such as soybean
oil (see F7) or corn oil (see F8) to
optimize drug loading and digestibility
� Water can be replaced with ethanol
depending on the physicochemical
properties of drug

�F
 ast dispersion (with ethanol) and rapid emulsification from large droplet to
nano sized droplet (<50 nm size)
�H
 ydrophilic coating of surfactant on oil droplets minimizes the lipid digestion
� Formation of other secondary structures such as micelles, chylomicron in the
GIT fluids which helps in drug absorption
� Kolliphor ® RH 40 is less digestible in GIT conditions compared to Kolliphor ® EL
� Improved oral bioavailability and safety of drug
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Regulatory Status
Ingredients

Chemical Name

Maximum Potency Per Unit Dose for Oral Delivery

Kollisolv ® MCT 70*

Medium-chain triglycerides

250 mg for capsule, Soft Gelatin

Kolliphor RH 40*

Polyoxyl 40 hydrogenated castor oil

414.8 mg for capsule, Soft Gelatin

®

Glyceryl monooleate

Generally Recognized As Safe (GRAS)

* Based on the IID at FDA website as of Oct 2019

Various types of SEDDS available at BASF
2500
% oil (low)

% oil (high)
F5

Droplet size
(30 nm)

2000
32.5

Digestibility

F10

1500

60.5

F3

38
F4

1000

F9
F1

500

80.9

15.1 123

F2

21

F8

19.2

F7

19

F6

150

0
5

6

7

8

9

10

11

Hydrophilicity

12

13

14

15

13

14
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2.4 F4: Speedy-Hydro-Micro
Composition
Phase

Oil Phase
Water Phase

Ingredients

Kollisolv ® MCT 70

Property

Lipophilic solvent

Mass (wt%)

10

Glyceryl monooleate

Lipophilic solvent & co-emulsifier

12

Kolliphor ® EL

Surfactant

68

Water/Ethanol

Co-solvent

10

Unique Properties
Drug Solubilization Options

Performance Qualities

� Kollisolv ® MCT 70 can be replaced
with any other oil such as soybean
oil (see F7) or corn oil (see F8) to
optimize drug loading and digestibility
� Water can be replaced with ethanol
depending on the physicochemical
properties of drug

�F
 ast dispersion (with ethanol) and rapid emulsification from large droplet to
nano sized droplet (<150 nm size)
�H
 ydrophilic coating of surfactant on oil droplets minimizes the lipid digestion
� Formation of other secondary structures such as micelles, chylomicron in the
GIT fluids which helps in drug absorption
� Kolliphor ® EL is more prone for digestion in GIT conditions compared to
Kolliphor ® RH 40 hence, drug solubilizing capacity of the formulation after
lipolysis experiment is critical during the formulation development
� Improved oral bioavailability and safety of drug
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Regulatory Status
Ingredients

Chemical Name

Maximum Potency Per Unit Dose for Oral Delivery

Kollisolv ® MCT 70*

Medium-chain triglycerides

250 mg for capsule, Soft Gelatin

Kolliphor EL*

Polyoxyl 35 castor oil

599.4 mg for capsule, Soft Gelatin

®

Glyceryl monooleate

Generally Recognized As Safe (GRAS)

* Based on the IID at FDA website as of Oct 2019

Various types of SEDDS available at BASF
2500
% oil (low)

% oil (high)
F5

Droplet size
(30 nm)

2000
32.5

Digestibility

F10

1500

60.5

F3

38
F4

1000

F9
F1

500

80.9

15.1 123

F2

21

F8

19.2

F7

19

F6

150

0
5

6

7

8

9

10

11

Hydrophilicity

12

13

14

15

15

16
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2.5 F5: Speedy-Oily-Nano
Composition
Phase

Oil Phase
Water Phase

Ingredients

Kollisolv ® MCT 70

Property

Lipophilic solvent

Mass (wt%)

40

Glyceryl monooleate

Lipophilic solvent & co-emulsifier

7.5

Kolliphor ® EL

Surfactant

42.5

Water/Ethanol

Co-solvent

10

Unique Properties
Drug Solubilization Options

Performance Qualities

� High drug solubilization capacity.
Kollisolv ® MCT 70 can be replaced
with any other oil such as soybean
oil (see F7) or corn oil (see F8) to
optimize drug loading and digestibility
� Water can be replaced with ethanol
depending on the physicochemical
properties of drug

�F
 ast dispersion and rapid emulsification from large droplet to nano sized
droplet (<50 nm size)
�H
 ydrophilic coating of surfactant on oil droplets minimizes the lipid digestion
� Formation of other secondary structures such as micelles, chylomicron in the
GIT fluids which helps in drug absorption
� Kolliphor ® EL is more prone for digestion in GIT conditions compared to
Kolliphor ® RH 40 hence, drug solubilizing capacity of the formulation after
lipolysis experiment is critical
� Improved oral bioavailability and safety of drug
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Regulatory Status
Ingredients

Chemical Name

Maximum Potency Per Unit Dose for Oral Delivery

Kollisolv ® MCT 70*

Medium-chain triglycerides

250 mg for capsule, Soft Gelatin

Kolliphor EL*

Polyoxyl 35 castor oil

599.4 mg for capsule, Soft Gelatin

®

Glyceryl monooleate

Generally Recognized As Safe (GRAS)

* Based on the IID at FDA website as of Oct 2019

Various types of SEDDS available at BASF
2500
% oil (low)

% oil (high)
F5

Droplet size
(30 nm)

2000
32.5

Digestibility

F10

1500

60.5

F3

38
F4

1000

F9
F1

500

80.9

15.1 123

F2

21

F8

19.2

F7

19

F6

150

0
5

6

7

8

9

10

11

Hydrophilicity

12

13

14

15

17

18
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2.6 F6: Speedy-Hydro-Micro
Composition
Phase

Oil Phase
Water Phase

Ingredients

Kollisolv ® MCT 70

Property

Lipophilic solvent

Mass (wt%)

10

Glyceryl monooleate

Lipophilic solvent & co-emulsifier

12

Kollisolv ® P 124

Surfactant

68

Ethanol

Co-solvent

10

Unique Properties
Drug Solubilization Options

Performance Qualities

� High drug solubilization capacity.
Kollisolv ® MCT 70 can be replaced
with any other oil such as soybean
oil (see F7) or corn oil (see F8) to
optimize drug loading and digestibility

�F
 ast dispersion and rapid emulsification from large droplet to medium sized
droplet
�H
 ydrophilic coating of surfactant on oil droplets minimizes the lipid digestion
� Formation of other secondary structures such as micelles, chylomicron in the
GIT fluids which helps in drug absorption
� Kollisolv ® P 124 is non-digestible solubilizer so minimize drug precipitation in
the GIT
� This formulation is optimized to provide more sustained release of drug upon
oral administration
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Regulatory Status
Ingredients

Chemical Name

Maximum Potency Per Unit Dose for Oral Delivery

Kollisolv ® MCT 70*

Medium-chain triglycerides

250 mg for capsule, Soft Gelatin

Kolliphor P 124

Poloxamer 124

BASF maintains a Drug Master File for Poloxamers at the FDA
and is familiar with supplyling information to the FDA to assist
customers in obtaining FDA authorization.

®

Glyceryl monooleate

Generally Recognized As Safe (GRAS)

* Based on the IID at FDA website as of Oct 2019

Various types of SEDDS available at BASF
2500
% oil (low)

% oil (high)
F5

Droplet size
(30 nm)

2000
32.5

Digestibility

F10

1500

60.5

F3

38
F4

1000

F9
F1

500

80.9

15.1 123

F2

21

F8

19.2

F7

19

F6

150

0
5

6

7

8

9

10

11

Hydrophilicity

12

13

14

15

19

20
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2.7 F7: Speedy-Hydro-Nano
Composition
Phase

Oil Phase
Water Phase

Ingredients

Property

Mass (wt%)

Soybean oil

Lipophilic solvent

10

Glyceryl monooleate

Lipophilic solvent & co-emulsifier

12

Kolliphor ® RH 40

Surfactant

68

Water/Ethanol

Co-solvent

10

Unique Properties
Drug Solubilization Options

Performance Qualities

� Flexible for oil type: soybean oil can
be replaced with any other oil such
as Kollisolv ® MCT 70 (see F2) or corn
oil (see F8) to optimize drug loading
and digestibility
� Water can be replaced with ethanol
depending on the physicochemical
properties of drug

� Fast dispersion and rapid emulsification from large droplet to nano sized
droplet (<50 nm size)
� Hydrophilic coating of surfactant on oil droplets minimizes the lipid digestion
� Formation of other secondary structures such as micelles, chylomicron in the
GIT fluids which helps in drug absorption
� Kolliphor ® RH 40 is less digestible in GIT conditions compared to Kolliphor ® EL
(see F5 and F4)
� Improved oral bioavailability and safety of drug
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Regulatory Status
Ingredients

Chemical Name

Maximum Potency Per Unit Dose for Oral Delivery

Soybean oil*

Soybean oil

283.5 mg for capsule

Kolliphor RH 40*

Polyoxyl 40 hydrogenated castor oil

414.8 mg for capsule, Soft Gelatin

®

Glyceryl monooleate

Generally Recognized As Safe (GRAS)

* Based on the IID at FDA website as of Oct 2019

Various types of SEDDS available at BASF
2500
% oil (low)

% oil (high)
F5

Droplet size
(30 nm)

2000
32.5

Digestibility

F10

1500

60.5

F3

38
F4

1000

F9
F1

500

80.9

15.1 123

F2

21

F8

19.2

F7

19

F6

150

0
5

6

7

8

9

10

11

Hydrophilicity

12

13

14

15

21

22

SEDDS Formulary | Formulations

2.8 F8: Speedy-Hydro-Nano
Composition
Phase

Oil Phase
Water Phase

Ingredients

Property

Mass (wt%)

Corn oil

Lipophilic solvent

10

Glyceryl monooleate

Lipophilic solvent & co-emulsifier

12

Kolliphor ® RH 40

Surfactant

68

Water/Ethanol

Co-solvent

10

Unique Properties
Drug Solubilization Options

Performance Qualities

� Corn oil can be replaced with any
other oil such as Kollisolv ® MCT 70
(see F2) or soybean oil (see F7) to
optimize drug loading and digestibility
� Water can be replaced with ethanol
depending on the physicochemical
properties of drug

�F
 ast dispersion and rapid emulsification from large droplet to nano sized
droplet (<50 nm size)
�H
 ydrophilic coating of surfactant on oil droplets minimizes the lipid digestion
� Formation of other secondary structures such as micelles, chylomicron in the
GIT fluids which helps in drug absorption
� Kolliphor ® RH 40 is less digestible in GIT conditions compared to Kolliphor ® EL
(see F5 and F4)
� Improved oral bioavailability and safety of drug
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Regulatory Status
Ingredients

Chemical Name

Corn oil*
Kolliphor RH 40*
®

Maximum Potency Per Unit Dose for Oral Delivery

Corn oil

918 mg for capsule, Soft Gelatin

Polyoxyl 40 hydrogenated castor oil

414.8 mg for capsule, Soft Gelatin

Glyceryl monooleate

Generally Recognized As Safe (GRAS)

* Based on the IID at FDA website as of Oct 2019

Various types of SEDDS available at BASF
2500
% oil (low)

% oil (high)
F5

Droplet size
(30 nm)

2000
32.5

Digestibility

F10

1500

60.5

F3

38
F4

1000

F9
F1

500

80.9

15.1 123

F2

21

F8

19.2

F7

19

F6

150

0
5

6

7

8

9

10

11

Hydrophilicity

12

13

14

15

23

24
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2.9 F9: Speedy-Hydro-Nano
Composition
Phase

Oil Phase
Water Phase

Ingredients

Kollisolv ® MCT 70

Property

Lipophilic solvent

Mass (wt%)

10

Glyceryl monocaprylocaprate

Lipophilic solvent & co-emulsifier

12

Kolliphor ® RH 40

Surfactant

68

Water/Ethanol

Co-solvent

10

Unique Properties
Drug Solubilization Options

Performance Qualities

� Combination of the Kolisolv® MCT 70
with medium chain monoglyceride
glycerol monocaprylocaprate
(HLB ~4.7) at different ratios (see F10)
provide a wide range of HLB value
to solubilize drug with log P > 2.0
� Water can be replaced with ethanol
depending on the physicochemical
properties of drug

�F
 ast dispersion and rapid emulsification from large droplet to nano sized
droplet (<50 nm size)
� Hydrophilic coating of surfactant on oil droplets minimizes the lipid digestion
� Formation of other secondary structures such as micelles, chylomicron in the
GIT fluids which helps in drug absorption
� Kolliphor ® RH 40 is less digestible in GIT conditions compared to Kolliphor ® EL
(see F5 and F4)
� Improved oral bioavailability and safety of drug
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Regulatory Status
Ingredients

Chemical Name

Maximum Potency Per Unit Dose for Oral Delivery

Kollisolv ® MCT 70*

Medium-chain triglycerides

Kolliphor RH 40*

Polyoxyl 40 hydrogenated castor oil

414.8 mg for capsule, Soft Gelatin

Glyceryl monocaprylocaprate

Glyceryl monocaprylocaprate

374.5 mg for capsule, Soft Gelatin

®

250 mg for capsule, Soft Gelatin

* Based on the IID at FDA website as of Oct 2019

Various types of SEDDS available at BASF
2500
% oil (low)

% oil (high)
F5

Droplet size
(30 nm)

2000
32.5

Digestibility

F10

1500

60.5

F3

38
F4

1000

F9
F1

500

80.9

15.1 123

F2

21

F8

19.2

F7

19

F6

150

0
5

6

7

8

9

10

11

Hydrophilicity

12

13

14

15

25

26
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2.10 F10: Speedy-Hydro-Nano
Composition
Phase

Oil Phase
Water Phase

Ingredients

Kollisolv ® MCT 70

Property

Lipophilic solvent

Mass (wt%)

40

Glyceryl monocaprylocaprate

Lipophilic solvent & co-emulsifier

7.5

Kolliphor ® RH 40

Surfactant

42.5

Water/Ethanol

Co-solvent

10

Unique Properties
Drug Solubilization Options

Performance Qualities

� Combination of the Kolisolv® MCT 70
with medium chain monoglyceride
glycerol monocaprylocaprate
(HLB ~4.7) at different ratios (see F10)
provide a wide range of HLB value
(see F9) to solubilize drug with log
P > 2.0
� Water can be replaced with ethanol
depending on the physicochemical
properties of drug

�F
 ast dispersion and rapid emulsification from large droplet to nano sized
droplet (<100 nm size)
� Hydrophilic coating of surfactant on oil droplets minimizes the lipid digestion
� Formation of other secondary structures such as micelles, chylomicron in the
GIT fluids which helps in drug absorption
� Kolliphor ® RH 40 is less digestible in GIT conditions compared to Kolliphor ® EL
(see F5 and F4)
� Improved oral bioavailability and safety of drug
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Regulatory Status
Ingredients

Chemical Name

Kollisolv ® MCT 70*

Maximum Potency Per Unit Dose for Oral Delivery

Medium-chain triglycerides

250 mg for capsule, Soft Gelatin

Kolliphor RH 40*

Polyoxyl 40 hydrogenated castor oil

414.8 mg for capsule, Soft Gelatin

Glyceryl monocaprylocaprate*

Glyceryl monocaprylocaprate

374.5 mg for capsule, Soft Gelatin

®

* Based on the IID at FDA website as of Oct 2019

Various types of SEDDS available at BASF
2500
% oil (low)

% oil (high)
F5

Droplet size
(30 nm)

2000
32.5

Digestibility

F10

1500

60.5

F3

38
F4

1000

F9
F1

500

80.9

15.1 123

F2

21

F8

19.2

F7

19

F6

150

0
5

6

7

8

9

10

11

Hydrophilicity

12

13

14

15

27
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3.

In vivo Performance of BASF’s
SEDDS Formulations

BASF’s has evaluated the SEEDS formulations for the solubilization and absorption of danazol,
a non ionic molecule with a log P of 4.5 belonging to the Biopharmaceutics Classification
System class II.
Results:

In vitro solubility of danazol in
the formulations
Solubility
(mg/mL)

Formulations

F1

24.4

F2*

14.6

F3*

9.5

F4

11.9

F5*

9.3

F6*

28.3

F7

13.4

F8

11.9

F9

15.5

F10

9.0

BASF’s formulations showed enhanced bioavailability of danazol as compared to free drug.
* selected for bioavailability studies
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1000
1000
Danazol
(ng/mL)
DanazolPlasma
Plasmaconcentration
concetration (ng/mL)

Danazol
(ng/mL)
DanazolPlasma
Plasmaconcentration
concetration (ng/mL)

1000
1000

29

750
750

500
500

800
800

600
600

400
400

200
200

0

0

1

2

3

4

5

6

7

8

Time (h)
(h)

250
250

0

0

5

10

15

20

25

Time
Time (h)

Plasma concentrations of danazol over 24 h and the initial 8 h (insert) following oral administration of 28 mg/kg danazol to
male rats in F2 ( ), F3 ( ), F5 ( ), F6 ( ) and aqueous suspension prepared in methylcellulose solution containing 5%
propylene glycol ( ).

Interpretation of the in vivo results
Droplet Size
(After Emulsification)

Formulations

Digestibility

Absorption

F2

Nanometer

Low

Rapid

F6

Micron

Low

Sustained

F5

Nanometer

High

Sustained

F3

Nanometer

High

Sustained

Main factor affecting
bioavailability

Droplet size of SEDDS and drug
loading capacity
Droplet size of digested SEDDS
and drug loading capacity
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BASF has evaluated F1: Speedy-Oily-Nano SEEDS formulations for the solubilization and
absorption of fenofibrate, a non ionic molecule with a log P of 5.8 belonging to the Biopharmaceutics
Classification System class II.

200
200

In vitro solubility of fenofibrate in
the formulations

F1: Speedy-Oily-Nano

63.3 ± 6.1

[Fenofibrate] (ng/ml)
(ng/ml)
[Fenofibrate]

Solubility
(mg/g)

Formulations

Free
160
160

Free drug
Drug wit F1 SNEDDS
drug

Drug with F1 SNEDDS

120
120
80
80
40
40

00

0
0

5
5

10
15
10
15
Time (h)
(h)
Time

20
20

25
25

Interpretation of the in vivo results
Droplet Size
(After Emulsification)

Formulations

F1

Small

Digestibility

Low

Absorption

Rapid

Main factor affecting
bioavailability

Initial droplet size and drug loading
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4.

Characterization of Drug Loaded
SEDDS Formulations

Recommendations and Characterization of Drug
Loaded SEDDS Formulations
Solubility of drug: Generally, lipophilic drugs with logP value
greater than 5, low melting point and oil solubility greater than
25 mg/g are excellent candidates for SEDDS formulations.
High melting point drugs and those with logP values of ~2
(example Griseofulvin) are considered to be poor candidates
for SEDDS. If the drug loading (amount of drug/g of lipid or
SEDDS) is low due to its poor aqueous and lipid solubility, a
suspension of drug in lipid formulation may be explored.
Weak acidic and basic drugs should be carefully characterized
for their solubility in GIT fluids, as it affects their bioavailability.
For example, a free base in a SEDDS can be ionized in acidic
condition of stomach may extracted out from the formulation.
Furthermore, in intestinal fluids, the solubilized drug may

Drug Property

become insoluble and bioavailability will be dependent on the
re-solubility of the drug in the formulation and its secondary
structure in the digested formulation. Therefore, in vitro dissolution in GI simulated conditions and lipolysis experiments is
recommended for each formulation.
Other critical quality attributes of the formulation such as
droplet size and its distribution, drug solubility in GIT fluids and
permeability of drug through intestinal wall should be understood in-depth before selecting a final drug delivery strategy.
Viscosity measurement: Viscosity of undiluted SEDDS formulations is determined by a rheometer to understand miscibility
of formulation with GIT fluids upon administration. Viscosity
should be low enough to adequately dispense into hard and/or
softgel capsules.

Formulation Strategy

Log P > 5 and solubility in oil (>25 mg/g oil) (Ideal candidate
for SEDDS)

High oil containing SEDDS (low HLB value of system)

Log P 2 to 5 (Good candidate for SEDDS)

SEDDS with optimum ratio of oil and surfactant

Log P ~2 (Ex. Griseofulvin) (Poor candidate for SEDDS)

High surfactant containing SEDDS (high HLB value of system)

Neither soluble oil or surfactant system

A suspension in lipid is an option

Table 1: Drug properties and formulation strategy
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SEDDS in vivo Performance Indicating Tests
Impact of dilution-induced stress: A clear, isotropic, transparent solution of SEDDS shows formation of an opaque or
milky white dispersion upon dilution with water or GIT fluid(s);
this is the microemulsions shifting into an O/W emulsion. The
stable formulation should be free from precipitation and phase
separation after dilution; it is recommended that the drug be
loaded at 80% of saturation in the SEDDS formulation. This
maximum value may be evaluated by various techniques
including visual observation of formulation “as is”, after centrifugation step or measurement of % transmittance of diluted
dispersion.
Emulsification time: SEDDS formulations composition (oil,
surfactant, cosurfactant, cosolvent and drug ratio) affects its
emulsification time. This is determined by addition of suitable
amount of SEDDS to a suitable container containing water
under a constant agitation at physiological temperature. USP
type 2 dissolution apparatus with optimum stirring speed can
be used for this study.
Droplet size analysis: Droplet size of SEDDS is determined by
various techniques, for example: Microscopy (e.g., optical
microscopy, confocal microscopy, electron microscopy, and
scanning probe microscopy (SPM)) Diffraction and scattering
techniques (laser light scattering and photon correlation
spectroscopy) & Hydrodynamic techniques (gel permeation
chromatography, Coulter counter, ultracentrifugation, field flow
fractionation, and centrifugal sedimentation). Measurement of
the size distribution using diffraction and scattering techniques
is more rapid than microscopic techniques and provides statis
tically meaningful results. This method is rapid, reproducible,
and accurate hence routinely used to measure the particle size
and distribution of lipid formulations.

In vitro dissolution profile: Dissolution testing of a formulation is a quality control test which can be used to predict
bioavailability of drug by means of in vitro and in vivo correlation. It is a cost-effective and time-saving tool. In vitro release
testing is generally recommended for solid- and liquid-SEDDS
formulations using a standard dissolution apparatus with
physiologically relevant conditions. The purpose of test is to
understand performance of a formulation in terms of 1) dispersibility of formulation upon hydration, 2) the rate of drug dissolution, and 3) to detect precipitation of drug with time. Overall,
the test gives information about amount of drug available for
absorption in solution form within a recommended time
interval. For example: SEDDS with high surfactant concentration lose their drug solubilizing capacity during dissolution
test due to migration of water-soluble ingredients from formulation into the bulk aqueous phase. Therefore, proper selection
of dissolution equipment, conditions and dissolution parameters is of great importance.

Generally used dissolution apparatus are: 1) Shaker bath;
2) USP apparatus II and 3) USP apparatus IV and 4) USP
apparatus I or II containing a stirred absorption chamber such
as MacroFLUX (Pion) dissolution system to predict real time in
vitro and in vivo correlation.
List of generally used dissolution media are: 1) Buffers (pH 1.2,
4.5, and 6.8) with or without surfactant such polysorbate 80,
SLS; 2) Simulated intestinal fluid; 3) fasted state simulated
intestinal fluid (FaSSIF); 4) fed state simulated intestinal
fluid (FeSSIF) and 5) Combination of aqueous phase and
organic phase in suitable dissolution apparatus
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In vitro lipolysis test: It is a useful tool to quantify the rate and
extent of lipolysis of formulation ingredients and to predict the
fate of the drug upon oral administration (solubilized vs precipitated). Precipitation of a drug compound (BCS classes II
and IV) from a lipid-based formulation in the gastrointestinal
tract can be caused by numerous different factors including
hydrolysis of excipients. Lipid or excipients containing ester
bonds are prone to hydrolysis by lipases or esterases present
in the gastrointestinal tract. The drug can precipitate in vivo if
the digested components of the formulation do not have
enough solubilizing capacity for the drug. Researchers have
also reported that digestible components of the formulation

and their structures have a higher solubilization capacity for
poorly water-soluble compounds leading to improve bioavailability of the compounds.
The described various in vitro characterization tools are critical
in development of a stable formulations. These tools can
further be combined with other in vitro techniques such as
Caco-2 cell culture model and ex vivo permeation-based data
such as permeation through ex-vivo pig intestine model to
screen the lead formulation candidate. Formulator should be
careful when predicting the performance of SEEDS using cell
culture model, as cell monolayers detach from the donor

Oil phase
In vitro digestion
and
ultracentrifugation
Lipidic
formulation in
intestinal fluid

Lamellar phase
Mixed micellar
phase

Ca++ Soaps

Figure: A general fate of lipid-based formulation after in vitro digestion

Understand the rate and
extent of lipolysis in
designed lipidic formulations
and the fate of the drug
(solubilized vs precipitated)
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membrane in the presence of high surfactant concentrations.
In addition, the model overlooks the important dispersion,
emulsification and digestion steps of the formulation. In
summary, the prediction of in vivo performance of the formulations may be possible with the combination of particle size,
biorelevant dissolution and lipolysis testing.
Stability evaluation: Typically, stability should be evaluated for
at least six months under accelerated conditions (ICH 40°C,
75% R.H.) to ensure a stable formulation. When evaluating the
stability of an emulsion, the following key characteristics
should be monitored over time:
pH: Significant change in the pH over time indicates the degradation of ingredients or occurrence of chemical reaction and
are indicative of instability.
Viscosity and Refractive index (RI): An increase or decrease in
the viscosity of SEDDS over time may also indicate change in
the chemistry, phase behavior, or microstructure of the formulation. A constant value of the parameters indicates a stable
and robust formulation.
Phase separation: Phase separation or creaming of phase is
indicative of an unstable SEDDS or chemical incompatibility of
formulation with soft gelatin capsules.

Other parameters such as in vitro release evaluation should be
evaluated to ensure stability of SEDDS at varying environmental conditions.
Moisture content should be taken into consideration as most
softgel and hard shell capsules experience a fluctuation of
moisture during manufacturing, drying and storage. BASF’s
proposed formulations have been tested for these swings and
are recommended as they should not experience phase
separation as a result of these moisture level shifts.
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5.

BASF’s Portfolio of Solubilization
Excipients

Solid Dispersions
Functionality

Solubility
enhancement

Product

Description

Soluplus®

Polymer designed for amorphous solid dispersions (ASDs), specifically to increase solubility and bioavailability
of poorly water soluble drugs. Ideal for hot melt extrusion and spray drying.

Kolliphor ® RH 40

Nonionic solubilizer.

Kolliphor HS 15

Nonionic solubilizer.

Kolliphor EL

Nonionic solubilizer.

Kolliphor ELP

Purified Kollidon® EL, especially for sensitive active ingredients.

Kolliphor ® SLS

Ionic solubilizer and emulsifier.

Kolliphor ® P 188

Polymeric solubilizer, emulsifier and plasticizer.

Kolliphor ® P 338

Polymeric solubilizer, emulsifier and plasticizer.

Kolliphor P 407

Polymeric solubilizer, emulsifier and plasticizer.

Kolliphor PS 20

Nonionic solubilizer, emulsifier and co-emulsifier.

Kolliphor PS 60

Nonionic solubilizer, emulsifier and co-emulsifier.

Kolliphor ® PS 80

Nonionic solubilizer, emulsifier and co-emulsifier.

®

®

®

®

®

®

Kollidon® 12 PF

P

Endotoxin controlled – low molecular weight povidone for solubilization, stabilization and crystallization inhibition.

Kollidon® 17 PF

P

Endotoxin controlled – low molecular weight povidone for solubilization, stabilization and crystallization inhibition.

Kollidon 25
Kollidon® 30 ∆

P
P

Medium-molecular weight Povidone for solubilization, dispersion and oral liquid and oral semi-solid formulations
crystallization inhibition.

Kollidon® 90 F

P

High-molecular weight Povidone for solubilization, dispersion and crystallization inhibition.

®
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Process
Physical
mixing

Melt
granulation

Spray
drying

Monograph Title*/Chemical Name
HME**

Polyvinyl caprolactam – polyvinyl acetate – polyethylene glycol graft copolymer
Ph. Eur.: Macrogolglycerol hydroxystearate; USP-NF: Polyoxyl 40 hydrogenated castor oil
Ph. Eur.: Macrogol 15 hydroxystearate; USP-NF: Polyoxyl 15 hydroxystearate
Ph. Eur.: Macrogolglycerol ricinoleate; USP-NF: Polyoxyl 35 castor oil; JPE: Polyoxyl 35 castor oil
Ph. Eur.: Macrogolglycerol ricinoleate 35; USP-NF: polyoxyl 35 castor oil
Ph. Eur.: Sodium laurilsulfate; USP-NF, JP: Sodium lauryl sulfate
Ph. Eur., USP-NF: Poloxamer 188; JPE: Polyoxyethylene (160) polyoxypropylene (30) glycol
Ph. Eur., USP-NF: Poloxamer 338
Ph. Eur., USP-NF: Poloxamer 407; JPE: Polyoxyethylene (196) polyoxypropylene (67) glycol
Ph. Eur., USP-NF: Polysorbate 20
Ph. Eur., USP-NF, JPE: Polysorbate 60
Ph. Eur., USP-NF: Polysorbate 80
Ph. Eur., USP, JP: Povidone
Ph. Eur., USP, JP: Povidone
Ph. Eur., USP, JP: Povidone
Ph. Eur., USP, JP: Povidone

P Packed in PeroXeal® packaging ∆ Kollidon® 30 with origin Germany is available in PeroXeal® packaging
latest status ** Hot melt extrusion

* Monograph references were updated at time of printing, please visit us online for the
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Functionality

Technology

Product
Physical
mixing

Melt
Spray drying
granulation

Description
HME**

Matrices
Soluplus®

Polymer designed for amorphous solid dispersions (ASDs),
specifically to increase solubility and bioavailability of
poorly water soluble drugs. Ideal for hot melt extrusion
and spray drying.

Kollidon® VA 64

Copolymer designed for creation of amorphous solid
dispersions (ASDs) – instant release matrix, solubilizer,
crystallization inhibitor. High solubility in organic solvents,
high acceptability in solid oral doses. Ideal and commonly
used in HME and spray drying.

Kollidon® SR

Controlled release matrix. May be blended with water
soluble polymers to tailor release.

Kollidon® 12 PF

P

Endotoxin controlled – low molecular weight povidone for
solubilization, stabilization and crystallization inhibition.

Kollidon® 17 PF

P

Endotoxin controlled – low molecular weight povidone for
solubilization, stabilization and crystallization inhibition.

Kollidon® 25

P

For instant release matrices including solubilization and
crystallization inhibition.

Kollidon® 30 ∆

P

For instant release matrices including solubilization and
crystallization inhibition. Suitable for spray drying.

Solutions & Gels
Functionality

Solubilizers &
surfactants

Product

Description

Soluplus®

Polymer specifically designed to increase solubility and bioavailability of poorly soluble drugs.

Kolliphor ® RH 40

Nonionic solubilizer and emulsifier.

Kolliphor HS 15

Nonionic solubilizer and emulsifier. Particularly suitable for parenteral applications.

Kolliphor ® EL

Nonionic solubilizer and emulsifier.

Kolliphor ® ELP

Purified Kollidon® EL, especially for sensitive active ingredients to improve their stability. Particularly suitable
for parenteral applications.

Kolliphor ® SLS

Ionic solubilizer and emulsifier.

Kolliphor ® P 188

Polymeric solubilizer, emulsifier and plasticizer.

Kolliphor P 338

Polymeric solubilizer, emulsifier and plasticizer.

Kolliphor ® P 407

Polymeric solubilizer, emulsifier and plasticizer.

Kolliphor PS 20

Nonionic solubilizer, emulsifier and co-emulsifier.

Kolliphor ® PS 60

Nonionic solubilizer, emulsifier and co-emulsifier.

Kolliphor ® PS 80

Nonionic solubilizer, emulsifier and co-emulsifier.

®

®

®
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Monograph Title*/Chemical Name

Polyvinyl caprolactam – polyvinyl acetate – polyethylene glycol graft copolymer

Ph. Eur., USP: Copovidone; JPE: Copolyvidone

80% Polyvinyl acetate and 19% povidone, 0.8% lauryl sulfate & 0.2% silica
Ph. Eur., USP, JP: Povidone
Ph. Eur., USP, JP: Povidone
Ph. Eur., USP, JP: Povidone
Ph. Eur., USP, JP: Povidone

Monograph Title*/Chemical Name

Polyvinyl caprolactam – polyvinyl acetate – polyethylene glycol graft copolymer
Ph. Eur.: Macrogolglycerol hydroxystearate; USP-NF: Polyoxyl 40 hydrogenated castor oil
Ph. Eur.: Macrogol 15 hydroxystearate; USP-NF: Polyoxyl 15 hydroxystearate
Ph. Eur.: Macrogolglycerol ricinoleate; USP-NF: Polyoxyl 35 castor oil; Polyoxyl 35 castor oil
Ph. Eur.: Macrogolglycerol ricinoleate; USP-NF: Polyoxyl 35 castor oil
Ph. Eur.: Sodium laurilsulfate; USP/NF,JP: Sodium lauryl sulfate
Ph. Eur., USP-NF, JP: Poloxamer 188; JPE: Polyoxyethylene (160) polyoxylpropylene (30) glycol
Ph. Eur., USP-NF, Poloxamer 338
Ph. Eur., USP-NF, JPE: Poloxamer 407; JPE: Polyoxyethylene (196) polyoxypropylene (67) glycol
Ph. Eur., USP-NF: Polysorbate 20
Ph. Eur., USP-NF, JPE: Polysorbate 60
Ph. Eur., USP-NF: Polysorbate 80
P Packed in PeroXeal® packaging ∆ Kollidon® 30 with origin Germany is available in PeroXeal® packaging
latest status ** Hot melt extrusion

* Monograph references were updated at time of printing, please visit us online for the
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Functionality

Crystallization
inhibitor

Product

Description

Kollidon® 12 PF

P

Low-molecular weight povidone that is endotoxin controlled. Crystallization inhibitor and stabilizer in injectables
and opthalmic products.

Kollidon® 17 PF

P

Low-molecular weight povidone that is endotoxin controlled. Crystallization inhibitor and stabilizer in injectables
and opthalmic products.

Kollidon® 25 

P

Medium-molecular weight povidone used as a solubilizing agent, dispersant and crystallization inhibitor.

Kollidon® 30 ∆

P

Medium-molecular weight povidone used as a solubilizing agent, dispersant and crystallization inhibitor.

Kollidon® 90 F

P

High-molecular weight povidone used as a solubilizing agent, dispersant and crystallization inhibitor.

Kollidon VA 64

Copolymer designed for creation of amorphous solid dispersions (ASDs) – instant release matrix, solubilizer,
crystallization inhibitor. High solubility in organic solvents, high acceptability in solid oral doses.

Soluplus®

Solubilizing agent, crystallization inhibitor, stabilizer.

®

Solvents

®

Kollisolv PG

Solvent for oral and topical applications.

Kollisolv ® PEG 300

Solvent for oral and topical applications.

Kollisolv ® PEG 400

Solvent for oral and topical applications.

Kollisolv ® P 124

Solvent for APIs, dispersing agent for liquid dispersions, stabilizer and co-emulsifier in semi-solid formulations.

Kollisolv ® GTA

Commonly used, both semi-hydrophilic and semi-hydrophobic solvent.

Kollisolv ® PYR

Solvent for injectables and oral formulations for animal health.

Viscosity
enhancers

Kolliphor ® P 407

Enhances viscosity. Thermoreversible gelling effect.

Gel formers

Kollidon® 90 F

P

Enhances viscosity. Soluble in water and many organic solvents

Kolliphor P 407

Enhances viscosity. Thermoreversible gelling effect.

Kolliphor ® P 188

Enhances viscosity. Thermoreversible gelling effect.

Kolliphor ® P 338

Enhances viscosity. Thermoreversible gelling effect.

®

Emulsions & Micro Emulsions, SEDDS, SMEDDS, SNEEDS
Functionality

Emulsifiers/
Solubilizers

Product

Description

Kolliphor ® RH 40

Nonionic solubilizer. High acceptability in SEDDS formulations.

Kolliphor ® HS 15

Nonionic solubilizer in paste form used in combination with a matrix polymer.

Kolliphor ® EL

Nonionic solubilizer. High acceptability in SEDDS formulations.

Kolliphor ® ELP

Purified Kolliphor® EL, especially for sensitive active ingredients to improve their stability.

Kolliphor ® SLS

Ionic solubilizer and emulsifier.

Kolliphor ® P 188

Polymeric solubilizer, emulsifier and plasticizer.

Kolliphor ® P 338

Polymeric solubilizer, emulsifier and plasticizer.

Kolliphor ® P 407

Polymeric solubilizer, emulsifier and plasticizer.

Kolliphor ® PS 20

Nonionic solubilizer, emulsifier and co-emulsifier.

Kolliphor ® PS 60

Nonionic solubilizer, emulsifier and co-emulsifier.

Kolliphor ® PS 80

Nonionic solubilizer, emulsifier and co-emulsifier.

Kolliphor ® P 124

High acceptability in SEDDS formulations.
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Monograph Title*/Chemical Name

Ph. Eur., USP, JP: Povidone
Ph. Eur., USP, JP: Povidone
Ph. Eur., USP, JP: Povidone
Ph. Eur., USP, JP: Povidone
Ph. Eur., USP, JP: Povidone
Ph. Eur., USP: Copovidone; JEP: Copolyvidone
Polyvinyl caprolactam – polyvinyl acetate – polyethylene glycol graft copolymer
Ph. Eur., USP, JP, FCC: Propylene glycol
Ph. Eur.: Macrogols; USP: Polyethylene glycol, JPE: Macrogol 300; FCC: Polyethylene glycols
Ph. Eur.: Macrogols; USP: Polyethylene glycol; JP: Macrogol 400; FCC: Polyethylene glycols
Ph. Eur., USP-NF, JPE: Polyoxyethylene (20) polyoxypropylene (20) glycol
Ph. Eur., USP: Triacetin
Ph. Eur.: Pyrrolidone
Ph. Eur., USP, JP: Povidone
Ph. Eur., USP-NF, Poloxamer 407; JPE: Polyoxyethylene (196) polyoxypropylene (67) glycol
Ph. Eur., USP-NF, Poloxamer 407; JPE: Polyoxyethylene (196) polyoxylpropylene (67) glycol
Ph. Eur., USP-NF, JP: Poloxamer 188; JPE: Polyoxyethylene (160) polyoxylpropylene (30) glycol
Ph. Eur., USP-NF, Poloxamer 338

Monograph Title*/Chemical Name

Ph. Eur.: Macrogolglycerol hydroxystearate; USP-NF: Polyoxyl 40 hydrogenated castor oil
Ph. Eur.: Macrogol 15 hydroxystearate; USP-NF: Polyoxyl 15 hydroxystearate
Ph. Eur.: Macrogolglycerol ricinoleate; USP-NF: Polyoxyl 35 castor oil; Polyoxyl 35 castor oil
Ph. Eur.: Macrogolglycerol ricinoleate; USP-NF: Polyoxyl 35 castor oil
Ph. Eur.: Sodium laurilsulfate; USP/NF, JP: Sodium lauryl sulfate
Ph. Eur., USP-NF, JP: Poloxamer 188; JPE: Polyoxyethylene (160) polyoxylpropylene (30) glycol
Ph. Eur., USP-NF, JP: Poloxamer 338
Ph. Eur., USP-NF, Poloxamer 407; JPE: Polyoxyethylene (196) polyoxylpropylene (67) glycol
Ph. Eur., USP-NF: Polysorbate 20
Ph. Eur., USP-NF, JPE: Polysorbate 60
Ph. Eur., USP-NF: Polysorbate 80
Ph. Eur., USP-NF: Poloxamer 124; JPE: Polyoxyethylene (20) polyoxylpropylene (20) glycol
P Packed in PeroXeal® packaging
latest status

∆ Kollidon® 30 with origin Germany is available in PeroXeal® packaging

* Monograph references were updated at time of printing, please visit us online for the
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Functionality

Solvents

Product

Description

Kollisolv ® PG

Solvent for oral and topical applications.

Kollisolv ® PEG 300

Solvent for oral and topical applications.

Kollisolv ® PEG 400

Solvent for oral and topical applications.

Kollisolv® P 124

Solvent for APIs, dispersing agent for liquid dispersions, stabilizer and co-emulsifier in semi-solid formulations.

Kollisolv GTA

Commonly used solvent.

Kollisolv ® PYR

Solvent for injectables and oral formulations for animal health.

Lipids

Kollisolv ® MCT 70

Solubilizer for lipophilic drugs.

Co-solvents

Kollisolv ® PEG 300

Solvent for oral and topical applications.

Kollisolv PEG 400

Solvent for oral and topical applications.

Kollisolv® P 124

Solvent for APIs, dispersing agent for liquid dispersions, stabilizer and co-emulsifier in semi-solid formulations.

Kollisolv GTA

Commonly used, both semi-hydrophilic and semi-hydrophobic solvent.

Kollisolv ® PYR

Solvent for injectables and oral formulations for animal health.

®

®

®

Suspensions
Functionality

Product

Description

Process
Physical mixing,
e.g. wet
granulation

Reduction of
sedimentation

Kollidon® CL-M

Reduces sedimentation by steric effects. Unsoluble.

Kolliphor ® P 407

Thickening agent and gel former, as a co-emulsifier and viscosity enhancer
in creams and liquid emulsions. Also stabilizes topically and orally administered suspensions and is used in tooth-pastes, gargles and mouthwashes.
Used in sustained release formulations.

Kollidon® 90 F
Redispersing
agent

P

Kollidon® CL-M
Kollidon® 90 F

Reduces sedimentation by viscosity enhancement. Soluble in water and
many organic solvents.
Sedimentation inhibitor in suspensions.

P

Kolliphor ® HS 15

Reduces sedimentation by viscosity enhancement. Soluble in water and
many organic solvents.
Nonionic solubilizer in paste form used in combination with a matrix polymer.

Kollidon® 12 PF

P

Low-molecular weight povidone that is endotoxin controlled. Crystallization
inhibitor and stabilizer in injectables and opthalmic products.

Kollidon® 17 PF

P

Low-molecular weight povidone that is endotoxin controlled. Crystallization
inhibitor and stabilizer in injectables and opthalmic products.

Melt
granulation

Spray
drying

SEDDS Formulary | BASF’s Portfolio of Solubilization Excipients

Monograph Title*/Chemical Name

Ph. Eur., USP, JP, FCC: Propylene glycol
Ph. Eur.: Macrogols; USP: Polyethylene glycol, JPE: Macrogol 300; FCC: Polyethylene glycols
Ph. Eur.: Macrogols; USP: Polyethylene glycol; JP: Macrogol 400; FCC: Polyethylene glycols
Ph. Eur., USP-NF, JPE: Polyoxyethylene (20) polyoxypropylene (20) glycol
Ph. Eur., USP-NF: Triacetin
Ph. Eur.: Pyrrolidone
Ph. Eur.: Triglycerides, medium-chain, USP-NF: Medium-chain triglycerides
Ph. Eur.: Macrogols; USP: Polyethylene glycol, JPE: Macrogol 300; FCC: Polyethylene glycols
Ph. Eur.: Macrogols; USP: Polyethylene glycol; JP: Macrogol 400; FCC: Polyethylene glycols
Ph. Eur., USP-NF, JPE: Polyoxyethylene (20) polyoxypropylene (20) glycol
Ph. Eur., USP: Triacetin
Ph. Eur.: Pyrrolidone

Monograph Title*/Chemical Name

Ph. Eur., USP, JP: Crospovidone type B

Ph. Eur., USP-NF, Poloxamer 407; JPE: Polyoxyethylene (196) polyoxylpropylene (67) glycol

Ph. Eur., USP, JP: Povidone
Ph. Eur., USP, JP: Crospovidone type B
Ph. Eur., USP, JP: Povidone
Ph. Eur.: Macrogol 15 hydroxystearate; USP-NF: Polyoxyl 15 hydroxystearate
Ph. Eur., USP, JP: Povidone
Ph. Eur., USP, JP: Povidone

P Packed in PeroXeal® packaging

* Monograph references were updated at time of printing, please visit us online for the latest status
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If you need further support or information please contact:

United States and Canada
Nitin K Swarnakar
nitin.swarnakar@basf.com

Asia Pacific
Rajkiran Narkhede
rajkiran.narkede@basf.com

Shaukat Ali
shaukat.ali@basf.com

Europe
Nadezhda Romanova
nadezhda.romanova@basf.com

South America
Vinicius Soares Steffen
vinicius.steffen@basf.com

For more information visit us on
www.pharma.basf.com
For sample requests contact us at
pharma-solutions@basf.com

Disclaimer
The data contained in this publication are based on our current knowledge and experience. In view of the many
factors that may affect processing and application of our product, these data do not relieve processors from
carrying out their own investigations and tests; neither do these data imply any guarantee of certain properties,
nor the suitability of the product for a specific purpose. Any descriptions, drawings, photographs, data, proportions, weights etc. given herein may change without prior information and do not constitute the agreed contractual quality of the product. It is the responsibility of the recipient of our products to ensure that any proprietary
rights and existing laws and legislation are observed.

® = registered trademark of BASF SE

Our service offer

