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1.NI SOLO NI MAL ACOMPAÑADO.
MULTIDISCIPLINAR

VÍA DE 
ADMINISTR.

CARACT. 

FISICO-
QUIMICAS DEL 

FÁRMACO

GALÉNICA
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2. EL INTERÉS DE LAS NANOPARTÍCULAS. 

TIPOS DE SISTEMAS NANOESTRUCTURADOS
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NANOPARTÍCULAS 
POLIMÉRICAS DE TIMOL

NANOPARTÍCULAS LIPÍDICAS DE 
PRANOPROFENO

Figure. Scanning Electron Microscopy image of PF-NLCs-

N6 and the related histogram. (Rincón et al.)

Figure. A Transmission electron microscopy 

image of TH-NP. Scale bar: 200 nm (Folle

et al.) 
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INTERÉS DE LAS 
NANOPARTÍCULAS

BCS

ESTABILIDAD

ENHANCER

(Fuente: Mallandrich et al.) Seminari de Recerca 14 març 2024



Comparación: de la liberación de 

pranoprofeno des de un sistema 

lipídico nanoestructurado vs. una 

solución del fármaco:

- Liberacion sostenida

- Solubilidad
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Figure. Release profile of PRA from aNLC

and a plain solution. (unpublished material) 
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Figure. Release profiles of baricitinib from the liposomes POPE:POPG 

(3:1, mol/mol), and Lα-PC: baricitinib cumulative released (μg) vs. time 

(h). Results are expressed by mean ± SD (n = 5). (Garrós et al.)

POPE: (1-palmitoyl-2-oleoyl-phosphatidylethanolamine)

POPG (1-Palmitoyl-2-oleoyl-sn-glycerol-3-

phosphoglycerol)

Lα-PC (L-α-phosphatidylcholine)
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3. ESTUDIOS DE LIBERACIÓN Y PERMEACIÓN 
DE FÁRMACOS

Fuente: Hanson Teledyne
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1. Órgano más grande: 2m2

2.  Protector: Función barrera

3. Termoreguladora

4. Sensorial
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1. Vía transcelular

2. Vía intercelular

3. Vía transapendicular:

- Folículo piloso

- Glándulas sudoríparas y sebáceas

VÍAS DE PENETRACIÓN (TRANS)-DÉRMICA
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Fuente: Genoskin
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Figure. The baricitinib release profiles from 

liposomes POPC, POPC:CHOL and 

POPC:CHOL:CER. Cumulative released amount 

(μg) vs. time (h). The results are presented as 

mean ± SD (n = 5). (Garrós et al.)

Figure. The baricitinib permeation profiles from 

liposomes POPC, POPC:CHOL and POPC:CHOL:CER. 

The results are presented as mean ± SD (n = 5). 

(Garrós et al.)

POPC (1-palmitoyl-2-oleoyl-glycero-3-phosphocholine), 

CHOL (Cholesterol) and CER (Ceramide)
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Figure. In vitro release profile of the formulations, 

KT-NPs and KT-CTS gel (p < 0.001). Each value 

represents mean ± SD (n = 6). (Moussaoui et al.)
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Figure. In vitro release profile of thymol solution and 

thymol encapsulated in polymeric nanoparticles. 
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Figure. Total amount of TH and TH-NP 

penetrated in 24 h in healthy and damaged 

skin. SC: stratum corneum (tape stripping), DS: 

deep skin (extraction). (Folle et al.)

Figure. Confocal microscopy images of pig skin R-TH-NP penetration after 

24 h: I untreated skin control, II Stratum corneum (SC) and hair follicle 

(HF), III hair follicle cross-section. (Folle et al.)
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Figure. Drug release profile, E: Thymol solution (TH) 

and Thymol encapsulated in nanostructured lipid 

carrier (TH-NLC), F: Thymol gel (GC-TH) and gel 

loading thymol nanoparticles (GC-TH-NLC). (Folle et 

al.)
Figure. Amount of Thymol retained in the skin after 

the ex vivo permeation study from the plain solution, 

the drug encapsulated in NLC and both formulations 

incorporated in Carbopol gels. (Folle et al.)
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4. ¿ALGO MÁS QUE PIEL? 
ALTERNATIVAS A PIEL HUMANA. 

MODELOS DE PIEL

De animales

Membranas 
biomiméticas

Piel 
bioimpresa

Esta foto de Autor desconocido está bajo licencia CC BY-NC
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Table. Validated in vitro skin models (Ng et al.)
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PIEL ANIMAL
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Figure. Permeability coefficient of carprofen from 

polymeric nanoparticles tested on skin from different 

species. (Parra et al.)
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Figure. Permeability coefficient of flurbiprofen from 

polymeric nanoparticles and plain solution tested on 

skin from different species. (Unpublished data)

Permeability coefficient

S
ol

ut
io

n
N
Ps

0.0

0.5

1.0

1.5
Human

Porcine

Bovine udder

K
p

 (
x
 1

0
-2

 c
m

/h
)

Seminari de Recerca 14 març 2024



MEMBRANAS BIOMIMÉTICAS Y RHE

Resistente, lista para usar, sin condiciones especiales

de almacenamiento ni de manejo.  

Cultivos celulares, require medios y condiciones

específicas de manejo y conservación. 
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Fuente: Permeapad

Fuente: EpiSkin
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RECONSTRUCTED HUMAN EPIDERMIS

Seminari de Recerca 14 març 2024 Fuente: Episkin
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(Scopus: Analyze search results of reconstructed 

human epidermis; 1055 documents)

(Scopus: Analyze search results of reconstructed 

human epidermis AND permeation; 144 

documents)



MEMBRANAS BIOMIMÉTICAS
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ESTUDIO DE PEREMACIÓN EN MUCOSA BUCAL Y SUBLINGUAL PORCINA VS. 

MEMBRANA BIOMIMÉTICA PERMEAPAD
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Fuente: Permeapad



Figure 3. In vitro and ex vivo assays. (a) Representation of the percentage of released KT per unit 

area (cm2) from the PES membrane (pink curve) and the PermeaPad® biomimetic membrane (green 

curve). (b) Cumulative amount of KT permeated (μg/cm2) under an infinite dose regimen through 

buccal and sublingual mucosae and biomimetic membrane upon application of KT hydrogel. Values 

represent means ± SD (n = 3). (Moussaoui et al.)
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(Scopus: Analyze search results of biomimetic 

membranes; 7982 documents)

(Scopus: Analyze search results of biomimetic 

membranes AND permeation; 731 documents)
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(Scopus: Analyze search results of biomimetic membranes)
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BIOPRINTED SKIN

• Tecnología de impresión 3D, capa a capa, 

para obtener tejido cutáneo artificial

• Biotinta: distintos tipos de células (fibroblastos, 

keratinocitos…) combinadas con 

biomateriales

• Retos: integración adecuada de las células, 

viabilidad celular, vascularización

Escasez de donantes de piel

Fuente: All3DP
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BIOPRINTED SKIN

Figure. Histological and morphological characterization of the 

bioprinted skin. Optical microscopy images of normal human skin and 

bioprintedskin after 26 d of culture. Tissues were stained with Masson’s 

Trichrome. (Pourchet at al.)
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Figure. Bioprinting facilitates the deposition of a monolayer of cells with homogeneous 

cell distribution[23]; the bioprinting technique can be used to fabricate reconstructed 

human epidermis or full-thickness skin models. (Ng et al.) 
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BIOPRINTED SKIN

(Scopus: Analyze search results of bioprinted skin)
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BIOPRINTED SKIN

(Scopus: Analyze search results of bioprinted skin)
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