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PHARMACOKINETIC DRUG-PROFILING
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MITOCIN-3 PROFILE
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Oral Administration

Blood Brain Barrier Penetration

Non-toxic to mitochondrial membranes
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LIPID-BASED NANOSYSTEMS
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CELL MEMBRANE

What happens in vivo?

[ "
| Composition:
PL (40-70%; inner: PS, PE; outer: PC, SM)
| CHOL (0-50 %)
| GL (0-26%)
| RAFTS:PC:SM:CHOL (1:1:1)
I
| Lipid phase:
| Ly : Ly phase + L, (= Lg phase in rafts)
| Lg phase in oxidized membranes

How we mimic it?

Groups of
hydrophilic heads

= Hydrophobic tails

LUVs made of DMPC

What we measure?

ABSORPIION

Lipophilicity
Membrane Permeability

How we measure?

Derivative Spectroscopy
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Absorbance

PARTITION COEFFICHNT IN CELL I\/IEI\/IB%NE MODEL
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Good oral absorption
Absorption by transcellular route
Greater distribution in peripheral
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Fluid Phase -
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CELL MEMBRA
&

How we mimic it? \ What we measure? @Q

DISTRIBUTION \6
Membrane Loqw

How Kqure'-’

T @ esolved fluorescence (TCSPC)
3teddy state fluorescence

[E?&sition: |
ﬁ 0-70%; inner: PS, PE; outer: PC, SM)

I
OL (0-50 %) :
I

?’LGL (0-26%)
Q RAFTS:PC:SM:CHOL (1:1:1)

' 4
g . A

| Llpld phase L4 ‘ = Hydrophobtc tails

| Ly : Ly phase + L, (= Lg phase in rafts |

| Lg phase in oxidized membranes |

| LUVs made of DMPC v

| pH =74 Q (labelled with n-A

Groups of
hydrophilic heads
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CELL I\/IEI\/IBRAN\E\((/Q
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What happens in viv%\/

1OXICILY, \6
Biophysical Ch@%@m

Biomemb6
How w@gsure?

) @ ential Scanning Calorimetry

[E?&sition: :
ﬁ{ 0-70%; inner: PS, PE; outer: PC, SM) |
OL (0-50 %) |
?|LGL (0-26%) |
Q | RAFTS:PC:SM:CHOL (1:1:1) ail-angle X-Ray Scattering
| ide-angle X-Ray Scattering

| Lipid phase: Lol , Hydrophobic tails . . .
| Ly : Ly phase + L, (= Lg phase in rafts | Dynamic Light Scattering
I

| Lg phase in oxidized membranes
| LUVs made of DPPC ?\
Q) Q

Groups of
hydrophilic heads




BIOPHYSICAL CHA@ES IN BIOMEMBRANES
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DIFFERENTIAL SCAW\IG CALORIMETR¥STUDIES (DSC)
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SAXS
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DPPCPLACEBO DPPC+MITS

Pseudohexagonal
Packing
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BILIAR SALTS "0\2\ \2\@

What happens in6v%\/ How we mimic it? \6 What we measure? @Q
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PARTITION COEF&Q@\IT IN BILIAR SA&/T@\/IICELLES
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How we mimic it? \6 What we measure? @Q

Distripution:

N\

BBB Permeab@,
How w@gsure?
mposition:

Q PI (4,8 —5,5%) Vs made by Porcine Brain I@tlve >petroscopy
| PE 22,8 — (25,2%)
| PC 28,7 — (33,2%)
| PS (6,8 — 10,7 %)
| oM (33,4%)

: CHOL (20,8%)




BBB PERMEABIL
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FLUORESCENCE C&ENCHlNG
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What happens in6v®\/ How we mimic it? \ What we measure? @Q
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DIFFERENTIAL SCANW CALORIMETRY Sﬂ@ FS (DSC)

Single Endotherm
No thermodynamic (54 ges

Homogeniration of lipid
corrgonents




CONCLUSIONS
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» GOOD MEMBRANE PERMEABILITY

» OFF-TARGET DISTRIBUTION

» MEMBRANE TOXICITY IN HIGH CONCENTRATIONS

» GOOD INTESTINAL ABSORPTION

» BIOACCUMULATION

» GOOD PENETRATION AND DISTRIBUTION
AT THE TARGET
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