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Multi-angle Laser Light Scattering (MALLS)
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Enabling formulations –
Phospholipid-based solid dispersions
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• The (amorphous) drug dispersed in an amorphous phospholipid matrix
• Solubilizing colloidal phases are formed in contact with aqueous media

Diacyl phosphatidylcholine (PC)

Monoacyl phosphatidylcholine (L-PC)
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Preparation of Amorphous Solid Phospholipid ‐ Dispersions 
of Model Drug Celecoxib
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Dissolution/permeation testing of diacyl- and monoacyl-
phospholipid-based solid dispersions of celecoxib

Jacobsen, A.-C., et al., 2019. A dynamic in vitro permeation study on solid mono- and 
diacyl-phospholipid dispersions of celecoxib. Eur. J. Pharm. Sci. 127, 199–207

Permeation barrier:
Permeapad®

Dispersion medium:
PBS or FaSSIF
Acceptor medium: 
1% SDS in ‘FaSSIF 
blank buffer
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Dissolution testing of diacyl- and monoacyl- phospholipid-
based solid dispersions of celecoxib
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Jacobsen, A.-C., et al., 2019. A dynamic in vitro
permeation study on solid mono- and diacyl-
phospholipid dispersions of celecoxib. Eur. J. Pharm. 
Sci. 127, 199–207

Diacyl phosphatidylcholine (PC)
Apparent solubility after 24 h

Monoacyl phosphatidylcholine (L-PC)
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Dissolution/permeation testing

Jacobsen, A.-C., et al., 2019. A dynamic in vitro permeation study
on solid mono- and diacyl-phospholipid dispersions of celecoxib. 
Eur. J. Pharm. Sci. 127, 199–207

Permeation data from D/P experiment
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PC Lyso-PC
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High-throughput dissolution/permeation testing

Starting point  96-well format

Advantages:
• High number of samples in a single experiment
• Compatible with standard laboratory equipment (e.g. multichannel 

pipettes, liquid handling stations)

9

PERMEAPAD® or 

Jacobsen, A.-C., et al., 2019. High-Throughput Dissolution/Permeation Screening 
-A 96-Well Two-Compartment Microplate Approach. Pharmaceutics 11, 227
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Dissolution/permeation testing in 96-well format

Experimental parameters:
Permeation barrier:
Permeapad®
Dispersion medium:
FaSSIF
Acceptor medium: 1% SDS 
in ‘FaSSIF blank buffer
Donor concentrations:
Side-by-side  0.45 mg/mL
96-well plate  5 mg/mL
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Diacyl and monoacyl phospholipid-based solid dispersions of celecoxib with 
high phospholipid content – In vitro and in vivo evaluation 

12
Jacobsen, A.-C., et al., 2020. Do phospholipids boost or attenuate drug absorption? 
In vitro and in vivo evaluation of mono- and diacyl-phospholipid-based solid 
dispersions of celecoxib. J. Pharm. Sci., Article in press

In vitro acceptor concentration In vivo absorption
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Dissolution/permeation testing of diacyl and monoacyl phospholipid-based 
solid dispersions of celecoxib with high phospholipid content in 96-well format

13
Jacobsen, A.-C., et al., 2020. Do phospholipids boost or attenuate drug absorption? 
In vitro and in vivo evaluation of mono- and diacyl-phospholipid-based solid 
dispersions of celecoxib. J. Pharm. Sci., Article in press

In vitro in vivo correlation
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Conclusions

• Phospholipid-based Celecoxib formulations appear promising 
for enhancing oral bioavailability 

• For Celecoxib PL-based ASDs, in vitro and in vivo performance 
depend on phospholipid/drug-ratio

• Dissolution/permeation testing
• gave better mechanistic insights than mere dissolution testing
• helped to screen for best performing formulation

• Even high throughput dissolution/permeation screening was 
feasible
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Future perspectives

• Investigation of 
• more drugs in PL-based ASDs is needed 
• to see if the observed Celecoxib case is representative for other 

BCS II drugs
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Thank you for your attention!
Questions?

Contact: mmb@sdu.dk
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