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Neurodegenerative Disorders B

Incidence and etiology at European level

These are debilitating and time-consuming
conditions, characterized as multifactorial
disorders that promote irreversible
dysfunctions resulting from the progressive
degeneration of CNS nerve cells.
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* SCML, ‘Prémios Santa Casa Neurociéncias’, Doencas Neurodegenerativas. Available
@ http://www.scml.pt/pt-PT/areas_de_investigacdo/doencas_neurodegenerativas/informacgio_geral/.



Curcumin B

Genesis and importance on neurodegenerative diseases

Therapeutic utilities <
Anti-cancer, anti-inflammatory and anti-oxidant properties. >\

Traditional uses

Decrease of peptidic aggregation

Decrease of AP aggregation and ENF formation

Seasoning, flavoring and

= Reduction of oxidative stress
coloring agent

".':
Y @ Reduction of ROS and RNS

Curcuma genus Decrease of neuroinflammation
Decrease of pro-inflammatory cytokines
and glutamate-induced toxicity

Zingiberaceae family
80 species




CURCUMIN ADMET PROPERTIES
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ABSORPTION

Lipophilicity and cellular
permeability

Derivative Spectroscopy
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DISTRIBUTION

BBB permeability
Derivative Spectroscopy
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DISTRIBUTION/EXCRETION
Blood protein binding

Fluorescence, DLS and ELS
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MEMBRANE TOXICITY

Changes in membrane biophysics

DSC, SAXS, WAXS and DLS



The main goal of this research

Formulation rational development and characterization

Development of a formulation loaded with curcumin for
prevention and treatment of neurodegenerative disorders.




Selected Liposomal formulation B

DODAB:MO (1:2)

© &

A\ STABILITY: DODAB forms rigid membranes which
ensure the stability of the formulation.

A DRUG LOADING CAPACITY: MO forms inside the
liposomes a sponge-like structure with high lipid
content and water, being able to charge both
hydrophilic and lipophilic drugs. Yy

DODAB is a cationic MO is a neutral lipid
lipid that tends to form that forms inverted
lamellar phases. non-lamellar phases.

<] A.C. N. Oliveira et al., RSC Adv., 2016, 6, 57730.



Methodologies used in the development and B
characterization of formulations

10 mL
ultrapure

H,O Repeat for 30 min.
Formulations =it
development - iyl
. r | I N .

DODAB + MO Thin
in organic solvent  dried lipid film

Incubation " DODAB:MO
Vortex 2 min. (2 min at (1:2)
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Preparation of
formulations by
different methods:
Injection, Hydration
and Incubation.



Methodologies used in in the development and
characterization of formulations

Size and
superficial

Control
Release

Coefficient  Trhermodynamic

partition parameters of

charge "
partition

PEGylation/
HSA binding

Shelf stability

o © O ® 0

Formulations  Shelf stability Analysis of ~Determination  Determination of DLSanalysisof -\« min  PEGylationand  Analysis of
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analysis by studies in encapsulation of partition curcumin effects o assays Characterization antioxidant

DLS and ELS: storage efficiencyby ~ Curcumin  thermodinamycs ~onformulations . o by DLS and ELS  activity of
Size, Charge ~ conditions by spectroscopy  coefficient by the values of Ln phase transition developed and curcumin and
and PD| DLS and ELS: partition in Kp at various and formulation  HSAbinding  encapsulated

Size, Charge and DODAB:MO(1:2).  temperatures cooperativity extracts.
PDI



Methodologies used in the characterization and
development of formulations

' T “xi\ﬁ ,;‘43 :V & -
LA 0L '*‘ - G On the next day after
SR SO\ g { Suspension of 5 x 10° - 000000 i
Human neuronal 9 cells/well in complete » ¢ OO % » seeding ,cells were exposed
SH SYSY cells § Z 888888 24h for the testing
o RN culture medium S aseeee o
%\ ‘f / conditions

<

Cellular viability experiments:

- Neutral Red Uptake
- MTT Reduction
Analysis of

concentration-toxicity DODAB:MO (1:2) concentrations
curves of: (i) curcumin, ranging from 1 uM to 500 uM

(ii) empty nanocarrier ) . .
and (i} clireumin Curcumin concentration ranging from
) 1 puM to 100 uM
loaded nanocarrier.
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Form@ahon characteriz
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Formydlation characterization

Encapsulati liciency (EE%) and Drug Loié\ | %)
EE (%) = [Cu"‘c:@\‘ﬂ?d % 100 DL (%) = [Curcumin] loaded

[Curcumind initially added [Nanocarrier] \ Batch 1
=

INCUBATION HYDRATION
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Batch 2
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Absorbance

Curcumin partition coefficient in DODAB:MO(1:2)

Kp determination by Derivative spectrosedpy
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Determination of@rtition thermodynamlbparameters
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Curcumin effects on DODAB:MO(1:2) %rowscoswy e
6\%\5ults obtained by dynamic light scatte@
\
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Confrolled release assays -

In vitro k@(ﬁ of curcumin release from DODAB:MQ (@
? %

I

|

I

|

I

|

Release profile
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Liposomal characterization af EGylation and HSA binding assays usi rescence quenching and

\@ DLS techniques

PEGylation and HSA bin%g
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Artioxidant actmty -

Antioxidant actmt@)z\y&s measured by pero><|dat|ve degra @o the DPH-PA probe
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Concentration-toxicity curves in Human SH-SY5Y neurons

Using two cytotoxicity assayss

Curecumin

TCgo=24.1£1.1
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Concentration-toxicity in Human SH=SY5Y cells B

Using two cytotoxicity assayss

DODAB:MO (1:2)
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. B
and work in progress

Suitable characteristics for BBB penetration

Efficient PEGylation

Size, Charge and Stability

Adequate liposomal size and charge

Decreased HSA binding

P, S
a o
Efficient Encapsulation ' 3 o Neuroprotective Properties
Curcumin was efficiently encapsulated in o= %o Antioxidant activity
liposomes of DODAB:MO (1:2). = :
'4,74‘_51‘ *:(k. ,
'-)"; 5 ‘\$Ebt‘l‘
"Viv -t

Controlled release

Encapsulation is advantageous

DODAB:MO (1:2) liposomes promote the curcumin
controlled release

Lower curcumin toxic-concentration
PEGylation promotes a decrease in NC toxicity
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