XXIIl NMR Symposium 14 January 2020, CERN 1’

b
UNIVERSITAT
BERN

Drug Delivery Systems examined by NMR

Martina Vermathen, liche Gjuroski, Max Meier, Sara Pfister,
Luca Sauser, Julien Furrer

University of Bern, Switzerland, Department of Chemistry & Biochemistry



Drug delivery systems

Porphyrinic Photosensitizers

% Exhibit stacking in water

% Aggregation reduces PDT efficiency

Polymeric Delivery Systems Chemical

bonding

% Monomerize porphyrin aggregates

% Enhance solubility in water

* Prolonged stabilty
* Nanoparticles = EPR effect

% Improved photophysical properties




Types of Drug delivery systems

“ Intravenous application

“» Dermal application

Single molecules

Molecular networks Micelles (BCMs) Liposomes Bicelles
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Monitoring drug encapsulation

Kolliphor 188 (KP)
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'H NMR spectra
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Monitoring drug encapsulation
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Monitoring drug encapsulation
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Tuning the micelle properties
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Monitoring drug encapsulation
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Tuning the micelle properties
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Comparing micelles and PVP

Ceb Micelles (KP)

S ————— I. Gjuroski, J. Furrer, M. Vermathen, ChemPhysChem (2018), 19, 1089-1102
10 95 9 ppm M. Hadener, I. Gjuroski, J. Furrer, M. Vermathen, J. Phys. Chem. B (2015), 119, 12117-12128
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Comparing micelles and PVP: Dynamics
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Comparing micelles and PVP: Release

Release profiles (PBS, 37°C) oA
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Bicelles for topical drug delivery
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Bicelles for topical drug delivery

Phospholipids: Iong—oand short-chain
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Bicelles for topical drug delivery

Bicelles 150 mM DHPC/DMPC g = 0.5
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HO,C

Ce6 TME
-(COMeMW
Ce6 DME
-(COMewM_ﬂ OP—— M
CE4

M L )

'H'H NOESY:
CE4 - DMPC/DHPC

H-5

H-10 18
CO,H
HO2C JL

CE4 Intramolecular NOEs

. Intermolecular NOEs :

CE4 < DMPC - f

I
95

I T T T I T T T | T
9.4 9.2 F2 [ppm]



Bicelles for topical drug delivery: Outlook

Modifications:
Long chain phospholipids

PEG-ylated PLs
Charged PLs

PL- transition temperature
Additives %ﬁﬁ

Short chain phospholipids 3
P P P g-value » Prevent fusion

Low water solubility
Low cmc » Keep bicelle morphology
» Enhance stability

» Enhance encapsulation
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