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Development of piezophotonic materials:
a trip from the laboratory bench to the market
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The problem:  Non-invasive method to 
enhance skin permeation of photosensitizers

Applied research: 3  years

Basic research: 10-20 years

Experimental development: 5  years

2016 …to the MARKET

From the LAB BENCH…
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laser

The problem:  Non-invasive method to enhance skin permeation of photosensitizers



Piezophotonic materials
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Laboratory bench, circa 2010
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APPLIED

Pre-clinic

laser pulses of  20-60 mJ/cm2

6-8 ns pulses of  a Nd:YAG laser (532 nm) 
laser coupled to a optical fiber
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APPLIED

Pre-clinic

passive delivery

10x tape stripping

pressure wave delivery

BacterioChlorin (1 kDa) diffusion through pig’s skin

Stratum corneum
permeabilization with 
photoacoustic waves 
generated by piezophotonic
materials
G.F.F. Sá, C. Serpa, L.G. Arnaut, 
J. Control. Release,167 (2013) 
290-300.



Intellectual Property and Patents

• University of Coimbra has filed patent applications in 36 countries and territories in 2012

• In 2013 the European patent was validated in 22 European countries, signatories of the European Patent
Convention

• The patent has also been granted in Australia, China, Japan, Republic of Korea, Russia, South Africa, and Turkey

• A patent application in the US, Canada, Mexico and Colombia was filed on October, 2013 and subsequently
approved

• No news from Brazil and India

PCT/PT2012/000013 WO/2012/144916



Patent finances: expenses on patent

2013

2013 2016

Patent 70.8 k 40.3 k

Translation 20.4 k 29.3 k
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Patent finances: comparison
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Prototype to certified products
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Painless and safe
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Painless and safe 

for human use

(0) no pain to (10) worst pain

Exposition of 2 minutes

Blind experiment

Completely 

reversible 

process

Without 

footprint

TEWL

Measuring the amount of water released from the inside to the 

outside of the skin
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Therapeutics Analgesics
Vaccines &

Biotech
Cosmetics
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Trials with hyaluronic acid for anti-aging in 3 medical facilities.
(Face-split, randomized, placebo-controlled test)

“With LaserLeap treatment, 
my skin became firmer and my 
wrinkles diminished.” 
Maria João

“I feel the right side of my face 
renewed and more hydrated.”
Paula

“The wrinkles in the right side 
of my face diminished and the 
scar as attenuated.”
Lúcia

DEVELOPMENT

Effective: Trials in clinical environment

≥ 30 Million Hyaluronic Acid 

treatments per Year

Published in Aesthetic Plastic Surgery

“Photoacoustic Waves as a Skin 

Permeation Enhancement 

Method” 

G.F.F. Sá, C. Serpa, L.G. Arnaut

in Percutaneous Penetration 

Enhancers: Physical Methods in 

Penetration Enhancement. N. 

Dragicevic-Curic, H.I. Maibach

(Editors), Berlin Heidelberg, 

Springer-Verlag, 2017, 175-191. 
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Effective: Trials in clinical environment

Before | | After 30 days 

Clinical Studies Skin Whitening

After 1 session

Protocol – 10 min of exposition, 10 cm2, 10 mL formulation 



Patente da tecnologia
• EP2699304 (A2)
• WO2012144916 (A3)

2011

2015

Solução disruptiva

2016-17

Lançamento
no mercado

+ 15 anos de 
investigação
fundamental e 
aplicada
alicerçada em 3 
teses de PhD

2009
2013

Validação cliníca

Marcação CE

Fabricação de 
protótipos e 
otimização de 
produtos

Segurança em 
voluntários

Aconselhamento do 
Infarmed e autorização 
regulamentar

Ensaios com 
rosto dividido, 
randomizados e 
controlados por 
placebo

Investimento
privado:
1 100 000 € 

Prova de conceito em 
modelos pré-clínicos

Angariação de 
investidores
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Lab bench, circa 2010

SimSmile Clinic

circa 2017

MARKET


