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SKIN CANCER

Not all skin cancers are the same

Melanoma
Basal cell

Squamous cell carcinoma

carcinoma
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SKIN CANCER

Source: mayoclinic.org

More fun, less sun
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Gli1, PTCH1,
PTCHZ2, etc.
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Aim

» To develop a local and site-specitic treatment with Vismodegib
against Basal Cell Carcinoma using a nano-drug delivery system

* To change the administration pathway ot Vismodegib, tfrom oral to

topical, in order to reduce side eftects in health tissues and

organs
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NANO-DRUG DELIVERY

SYSTEM

Ultradeformable liposomes (UDL)
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NANO-DRUG DELIVERY

SYSTEM

Ultradeformable liposomes (UDL)

Humidity

UDL are capable of passing through the stratum corneum of the skin

enabling the transport of actives by topical administration



UDL loaded with Vismodegib

Solven.t Hydration
evaporation
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Lipids solubilized . Liposomal
. Lipid film .
In chloroform suspension
Calienni et al., (2019). Nanoformulation for potential topical delivery of Vismodegib in skin cancer

treatment. International journal of pharmaceutics, 565, 108-122.



Physicochemical characterization

vUDL-Vis of around 110 nm in average size and
negative Zeta potential (-18 £ 1 mV) were

obtained
vNo significant changes in the average size and

Zeta potential were observed during 30 days of
storage at 4°C
vThe encapsulation efficiency was 91.98 + 5.14%

Calienni et al., (2019). Nanoformulation for potential topical delivery of Vismodegib in skin cancer
treatment. International journal of pharmaceutics, 565, 108-122.




Physicochemical characterization

o

Calienni et al., (2019). Nanoformulation for potential topical delivery of Vismodegib in skin cancer
treatment. International journal of pharmaceutics, 565, 108-122.




Physicochemical characterization

Detormability test
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Calienni et al., (2019). Nanoformulation for potential topical delivery of Vismodegib in skin cancer
treatment. International journal of pharmaceutics, 565, 108-122.




Skin penetration oondoves_Sampl
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Saarbriicken Penetration Model

Filter paper Skin

Buffer

55 °C




Tape stripping

Adhesive tape

Stratum corneum (SC)

Viable epidermis +

dermis




Skin penetration
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Calienni et al., (2019). Nanoformulation for potential topical delivery of Vismodegib in skin cancer
treatment. International journal of pharmaceutics, 565, 108-122.



Skin penetration
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- Atter oral administration ~3 pg/ml
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Topical administration with UDL 8.4 pg/ml
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Calienni et al., (2019). Nanoformulation for potential topical delivery of Vismodegib in skin cancer

treatment. International journal of pharmaceutics, 565, 108-122.
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Calienni et al., (2019). Nanoformulation for potential topical delivery of Vismodegib in skin cancer
treatment. International journal of pharmaceutics, 565, 108-122.
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Cytotoxicity
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Vis

The cytotoxicity of UDL
compared with the free Vis was

studied on HaCaT and SK-Mel-
28 by MTT, neutral red and

crystal violet. For both cell lines

the nanoformulation was more

T T T T T
(= L= L= Q o
o =] (=] < 3|
-—

(lo13uo9 03 Joadsal 9,)
N Aq Aypgeln 19D

cytotoxic.

1
o

Percentage of cell viability of SK-Mel-28 after 4 and

_. AAANNANNNNNNNNN

*kkk

o/
: \ "o
X n.”DQ\
S NNNNNNNNNNNNNNNNN S
4 5 o,
o/
. ARRImmmhnroriee Yo
: %,
o/
ARRRIIIIIIiirEiYy e
X %
&
o o o o o o Zz

120
004
8
6
4

o~

(jo13u09 03 J0adsal 9)
N2 Aq Angeln (199

T T T T T 1 .
o o o o o o Zz
o o0 w T N

=

(jo13u09 03 J0adsal 9)
N2 Aq Angeln 199

120+

0 ._n_lV () ()] O
> o c c =
O -+ -+ O
0 S -
o — % < —
—— ._Qmmu O m &
o— /
e - 2 o
O S |% -
%) O 2 O c
— (- 7)) (- —
> = m. o o
L ——
[a% > >
5 z & = &
O = ©
0 @ -
w - arV c O
— G o — IT
O
< +— m
+= S O (-
n
2 [d) - O )
c o N O
c N = c
(@) __H O — O
o — o C
-+
= = O
O c ()
$ 75 8 5 <
-
0 c B, *
= = Q 5 D
o O < )
—— — -+ =
hv mm (- -+—
o — . % C
2= c -
<t ()] O (o) O

B UDL-Vis 3O UDL B34 Vis

are presented as mean + SD (n = 3).



Zebrafish (Danio rerio)
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Mammalian models
{(mouse, rodent and pig)
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In vivo zebrafish models

In vitro cellular assays
ncreasing Complesty

Lin et al., (2013). Zebrafish: an in vivo model for nano EHS studies. Small, 9(9-10), 1608-1618.



Zebrafish (Danio rerio)
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Vismodegib UDL-Vis Swimming activity

% of swimming activity
(relative to control)

% of swimming activity
(relative to control)

10.9 21.9 43.8 87.5 175 40.6 81.3 162.5 325 650
Vis (ng/ml) Vis (pg/mil)
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The nanoformulation was less toxic
tor larvae than the tree drug

Alteration of the heart rate _ _ .
Vismodegib UDL-Vis
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Conclusions

't was obtained a nanotormulation which can pass through the
stratum corneum, delivering supra-therapeutical amounts of
Vismodegib in the viable epidermis ot the skin

UDL-Vis showed to be ettective tor topical delivery of Vismodegib
in views of the treatment of skin cancer lesions (even in early
stages)

This novel administration route could reduce the side efftects
reported after oral administration by the use of lower quantities of
Vismodegib and site-specitic delivery

However, tfurther studies assessing toxicity and antitumor activity
in vivo should be performed
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