
 
Qualifications 

 
Employment 

Fernando Jorge da Silva Pina
Full Professor, Researcher
DQ - Departamento de Química
DCR - Departamento de Conservação e Restauro
LAQV@REQUIMTE
VICARTE - Vidro e Cerâmica para as Artes
Type of address: Postal address.
Portugal
Email: fp@fct.unl.pt

Engenharia Química. Especialidade: Processos Químicos, Doctorate, Fotodissociação da Água Catalizada por
Complexos Metálicos em Solução, Universidade Técnica de Lisboa
Award Date: 1 Jan 1983

Full Professor
DQ - Departamento de Química
Universidade NOVA de Lisboa
Portugal
11 Aug 1973 → present

Full Professor
DCR - Departamento de Conservação e Restauro
Universidade NOVA de Lisboa
Portugal
11 Aug 1973 → present

Researcher
LAQV@REQUIMTE
Universidade NOVA de Lisboa
Portugal
1 Jan 2015 → present

Researcher
VICARTE - Vidro e Cerâmica para as Artes
Universidade NOVA de Lisboa
11 Aug 1973 → present

Researcher
CQFB-REQUIMTE - Centro de Química Fina e Biotecnologia (Lab. Associado REQUIMTE)
Universidade NOVA de Lisboa
11 Aug 1973 → 31 Dec 2014

Visiting Professor
University of Bordeaux
Pessac, France
15 Nov 2010 → 15 Dec 2010

Visiting Professor
University of Münster
Münster, Germany
1 Apr 2008 → 30 Apr 2008



 
Research outputs  
Physical and Chemical Stability of Acylated Anthocyanins
Pina, F., De Freitas, V. & Oliveira, J., 2026, Acylated Anthocyanins: Chemistry, Bioavailability, Bioactivity, and
Applications. Oliveira, H. J. C. & Bordiga, M. (eds.). 1 ed. Boca Raton: CRC Press, p. 87-100 14 p.

  
The Triumph of the blue in nature and in Anthropocene
Pina, F., Basílio, N., Parola, A. J., Melo, M. J., Oliveira, J. & de Freitas, V., Feb 2023, In: Dyes and Pigments. 210, 17 p.,
110925.

  
Evolution of flavylium‐based color systems in plants: What physical chemistry can tell us
Pina, F., Alejo‐armijo, A., Clemente, A., Mendoza, J., Seco, A., Basílio, N. & Parola, A. J., 7 Apr 2021, In: International
Journal of Molecular Sciences. 22, 8, 3833.

  
Chapter 2: Chemistry of Anthocyanins
Pina, F., Parola, A. J., Melo, M. J., Lima, J. C. & Freitas, V. D., 1 Jan 2019, Steviol Glycosides: Cultivation, Processing,
Analysis and Applications in Food. Brooks, M.S.-L. & Celli, G. B. (eds.). 12 ed. RSC - Royal Society of Chemistry, p. 34-76
 43 p. (Food Chemistry, Function and Analysis; vol. 2019-January, no. 12).

  
Anthocyanins and derivatives are more than flavylium cations
Pina, F., Oliveira, J. & de Freitas, V., 20 May 2015, In: Tetrahedron. 71, 20, p. 3107-3114 8 p.

  
Thermodynamic and Kinetic Processes of Anthocyanins and Related Compounds and their Bio-Inspired Applications
Pina, F., 12 Aug 2014, Recent Advances in Polyphenol Research. Romani, A., Lattanzio & Quideau, S. (eds.). Wiley-
Blackwell, Vol. 4. p. 341-370 30 p. (Recent Advances in Polyphenol Research; vol. 4).

  
Chemical Applications of Anthocyanins and Related Compounds. A Source of Bioinspiration
Pina, F., 23 Jul 2014, In: Journal of Agricultural and Food Chemistry. 62, 29(SI), p. 6885-6897 13 p.

  
Anthocyanins and related compounds. Detecting the change of regime between rate control by hydration or by
tautomerization
Pina, F., Mar 2014, In: Dyes and Pigments. 102, p. 308-314 7 p.

  
On the photostationary state of the flavylium network of chemical reactions
Pina, F., Gomes, R., Basílio, N. & Laia, C. A. T., 1 Oct 2013, In: Journal of Photochemistry and Photobiology A:
Chemistry. 269, NA, p. 1-8

  
Erratum: Photochromism of flavylium systems. An overview of a versatile multistate system
Pina, F., Petrov, V. & Laia, C. A. T., Oct 2013, In: Dyes and Pigments. 99, 1, p. 256-256 1 p.

  
Photochromism of flavylium systems. An overview of a versatile multistate system
Pina, F., Petrov, V. & Laia, C. A. T., Feb 2012, In: Dyes and Pigments. 92, 2, p. 877-889 15 p.

 

Visiting Researcher
Massachusetts Institute of Technology (MIT)
Cambridge, United States
5 Mar 2007 → 26 Aug 2007

Professore a contratto per il dottorato di Ricerca
Università degli Studi di Firenze
Firenze FI, Italy
1 Mar 2000 → 31 Jul 2000



Chemistry and applications of flavylium compounds: A handful of colours
Pina, F., Melo, M. J., Laia, C. A. T., Parola, A. J. & Lima, J. C., 21 Jan 2012, In: Chemical Society Reviews. 41, 2, p. 869-
908 40 p.

  
Multistate/Multifunctional Molecular-Level Systems: Photochromic Flavylium Compounds
Pina, F., Parola, J., Gomes, R., Maestri, M. & Balzani, V., 27 Jul 2011, Molecular Switches. Feringa, B. L. & Browne, W.
R. (eds.). second ed. Germany: Wiley-vch, p. 181-222 (Wiley Series in Renewable Resources).

  
Photochromism in Ionic Liquids: Theory and Applications
Pina, F. & Branco, L. C., Feb 2011, Ionic Liquids: Theory, Properties, New Approaches. Kokorin, A. (ed.). na: InTech, p.
137-166 32 p.

  
Photochromic soft materials: Flavylium compounds incorporated into pluronic F-127 hydrogel matrixes
Pina, F. & Hatton, T. A., 18 Mar 2008, In: Langmuir. 24, 6, p. 2356-2364 9 p.

  
Photochromism of 7-(N,N-diethylamino)-4′-hydroxyflavylium in a water-ionic liquid biphasic system
Pina, F. J. D. S., Parola, A. J., Melo, M. J., Laia, C. A. T. & Afonso, C. A. M., 8 Feb 2007, In: Chemical Communications. 
16, p. 1608-1610 3 p.

  
Ground and excited-state electronoic interactions in poly(propylene amine) dendrimers functionalized with naphthy units:
Effect of protonation and metal complexation
Pina, F., Passaniti, P., Maestri, M., Balzani, V., Vögtle, F., Gorka, M., Lee, S.-K., Heyst, J. V. & Fakhrnabavi, H., 19 Apr
2004, In: ChemPhysChem. 5, 4, p. 473-480 8 p.

  
Thermal and photochemical properties of 4′,7-dihydroxyflavylium in water-ionic liquid biphasic systems: a write-read-erase
molecular switch
Pina, F., Lima, J. C., Parola, A. J. & Afonso, C. M., 12 Mar 2004, In: Angewandte Chemie - International Edition. 43, 12,
p. 1525-1527 3 p.

  
Long range electron transfer quenching in polyamine chains bearing a terminal naphthalene unit
Pina, F., Lima, J. C., Lodeiro, C., Melo, J. S. D., Diaz, P., Albelda, M. T. & Garcia-Espana, E., 5 Sept 2002, In: Journal of
Physical Chemistry A. 106, 35, p. 8207-8212

  
Erratum: Switching from intramolecular energy transfer to intramolecular electron transfer by the action of pH and Zn2+
co-ordination (Chemical Physics Letters (2002) vol. 353 (63-68) S0009261401014142)
Pina, F., 13 Aug 2002, In: Chemical Physics Letters. 362, 1-2, p. 179-180 2 p.

  
Micelle effect on ground and excited state proton transfer reactions involving the 4-methyl-7-hydroxyflavylium cation
Pina, F., Melo, M. J., Alves, S., Ballardini, R., Maestri, M. & Passaniti, P., 9 Aug 2001, In: New Journal of Chemistry. 25, 5
, p. 747-752 6 p.

  
Artificial chemical systems capable of mimicking some elementary properties of neurons
Pina, F., Melo, M. J., Maestri, M., Passaniti, P. & Balzani, V., 10 May 2000, In: Journal of the American Chemical Society. 
122, 18, p. 4496-4498 3 p.

  
Fluorescent chemosensors containing polyamine receptors
Pina, F., Bernardo, M. A. & García-España, E., 1 Jan 2000, In: European Journal of Inorganic Chemistry. 10, p. 2143-
2157 15 p.

  
Photo- and pH-induced transformations of flavylium cation: 'Write-lock- read-unlock-erase' cycles
Pina, F., Melo, M. J., Maestri, M., Passaniti, P., Camaioni, N. & Balzani, V., 1 Nov 1999, In: European Journal of Organic
Chemistry. 11, p. 3199-3207 9 p.

  
Photochemistry of supramolecular species involving anionic coordination compounds and polyammonium macrocyclic
receptors



Pina, F. & Parola, A. J., 1 May 1999, In: Coordination Chemistry Reviews. 185-186, p. 149-165 17 p.

  
Photochromic flavylium compounds as multistate/multifunction molecular-level systems
Pina, F., Maestri, M. & Balzani, V., 21 Jan 1999, In: Chemical Communications. 2, p. 107-114 8 p.

  
Chemosensors displaying pH controlled multistage fluorescence emission
Pina, F., Melo, M. J., Bernardo, M. A., Luis, S. V. & García-España, E., 1 Jan 1999, In: Journal of Photochemistry and
Photobiology A: Chemistry. 126, 1-3, p. 65-69 5 p.

  
Thermodynamics and kinetics of flavylium salts - Malvin revisited (vol 94, pg 2109, 1998)
Pina, F., 21 Dec 1998, In: JOURNAL OF THE CHEMICAL SOCIETY-FARADAY TRANSACTIONS. 94, 24, p. 3781-3781

  
pH-Controlled photochromism of hydroxyflavylium ions
Pina, F., Melo, M. J., Parola, A. J., Maestri, M. & Balzani, V., 1 Oct 1998, In: Chemistry - A European Journal. 4, 10, p.
2001-2007 7 p.

  
Caffeine interaction with synthetic flavylium salts. A flash photolysis study for the adduct involving 4′,7-dihydroxyflavylium
Pina, F., 14 Aug 1998, In: Journal of Photochemistry and Photobiology A: Chemistry. 117, 1, p. 51-59 9 p.

  
Thermodynamics and kinetics of flavylium salts: Malvin revisited
Pina, F., 7 Aug 1998, In: Journal of the Chemical Society - Faraday Transactions. 94, 15, p. 2109-2116 8 p.

  
Multistate/multifunctional molecular-level systems: Light and pH switching between the various forms of a synthetic
flavylium salt
Pina, F., Roque, A., Melo, M. J., Maestri, M., Belladelli, L. & Balzani, V., 1 Jul 1998, In: Chemistry - A European Journal. 4
, 7, p. 1184-1191 8 p.

  
Ion-pairing co-pigmentation with 4′,7-dihydroxyflavylium studied by pulse light jumps
Pina, F. & Roque, A., 31 Mar 1998, In: Journal of Photochemistry and Photobiology A: Chemistry. 114, 1, p. 59-64 6 p.

  
Excited state proton transfer in synthetic flavylium salts: 4-methyl-7-hydroxyflavylium and 4′,7-dihydroxyflavylium Example
of a four-level molecular device to invert the population of the excited state
Pina, F., Melo, M. J., Santos, H., Lima, J. C., Abreu, I., Ballardini, R. & Maestri, M., 1 Jan 1998, In: New Journal of
Chemistry. 22, 10, p. 1093-1098 6 p.

  
Flash photolysis of 4′,7-dihydroxyflavylium perchlorate
Pina, F., Melo, M. J., Ballardini, R., Flamigni, L. & Maestri, M., 1 Dec 1997, In: New Journal of Chemistry. 21, 9, p. 969-
976 8 p.

  
Structural transformations of the synthetic salt 4', 7-dihydroxyflavylium chloride in acid and basic aqueous solutions. Part 1
- Ground state
Pina, F., Benedito, L., Mélo, M. J., Parola, A. J., Lima, J. C. & Maçanita, A. L., 1 Dec 1997, In: Anales De Quimica. 93, 2,
p. 111-118 8 p.

  
Flash photolysis of 4 ',7-dihydroxyflavylium perchlorate (vol 21, pg 969, 1997)
Pina, F., Melo, M. J., Ballardini, R., Flamigni, L. & Maestri, M., Dec 1997, In: New Journal of Chemistry. 21, 12, p. CP4-
CP4

  
Electron transfer between Fe(CN)(6)(3-) and iodide promoted by supercomplexation with a polyammonium macrocycle
Pina, F., Parola, A. J., Saint-Maurice, A., Manfrin, M. F., Moggi, L., Indelli, T. & Scandola, F., 7 Jul 1997, In: Journal Of
The Chemical Society-Dalton Transactions. 13, p. 2327-2330

  
Photochromism of 4'-methoxyflavylium perchlorate. A 'write-lock-read- unlock-erase' molecular switching system
Pina, F., Melo, M. J., Maestri, M., Ballardini, R. & Balzani, V., 18 Jun 1997, In: Journal of the American Chemical Society. 
119, 24, p. 5556-5561 6 p.



  
Photochemistry of 3,4′-dimethoxy-7-hydroxyflavylium chloride: Photochromism and excited-state proton transfer
Pina, F., Benedito, L., Melo, M. J., Parola, A. J. & Bernardo, A., 21 May 1996, In: Journal of the Chemical Society -
Faraday Transactions. 92, 10, p. 1693-1699 7 p.

  
Supramolecular photochemistry and photophysics. Biacetyl imprisoned in a hemicarcerand
Pina, F., Parola, A. J., Ferreira, E., Maestri, M., Armaroli, N., Ballardini, R. & Balzani, V., 1 Jan 1995, In: Journal of
Physical Chemistry. 99, 34, p. 12701-12703 3 p.

  
Charge effects on the photochemistry of the Co(EDTA)-·I- system in the presence of polyammonium macrocyclic
receptors
Pina, F., Parola, A. J., Bencini, A., Micheloni, M., Manfrin, M. F. & Moggi, L., 15 May 1992, In: Inorganica Chimica Acta. 
195, 2, p. 139-143 5 p.

  
Photochemistry of the Co(Sep)3+I- system: evaluation of the quantum yield for the photochemical redox reaction of the ion
pair
Pina, F., Sotomayor, J. & Moggi, L., 1 Jan 1990, In: Journal of Photochemistry and Photobiology A: Chemistry. 53, 3, p.
411-422 12 p.

  
Quantum yield determinations on the [Co(EDTA)] -·I -system
Pina, F. & Costa, J. C., Aug 1989, In: Journal of Photochemistry and Photobiology A: Chemistry. 48, 2-3, p. 233-242 10 p.

  
Photochemistry of Supramolecular systems: Size and charge effects in the photoaquation of adducts of the
Hexacyanocobaltate (III) anion with polyammonium Macrocyclic receptors
Pina, F. J. D. S., Moggi, L., Manfrin, M. F., Balzani, V., Hosseini, M. W. & Lehn, J. M., Jan 1989, In: Gazzetta Chimica
Italiana. 119, 1, p. 65-67 3 p.

 
 
Prizes  
Ferreira da Silva Prize Portuguese Chemical Society
Pina, F. J. D. S. (Recipient), 2010

  
Prémio Estímulo à Excelência, Fundação para a Ciência e Tecnologia
Pina, F. J. D. S. (Recipient), 2004

  
Prémio Gulbenkian de Ciência " Ciências Aplicadas e Tecnologias" 1998
Pina, F. J. D. S. (Recipient), 1988

 
 
Awards  
SunStorage: SunStorage - Recolha e armanzenamento de energia solar
Pina, F. J. D. S. (Principal Investigator (PI))
Fundação para a Ciência e a Tecnologia: €649,887.40
1/10/16 → 30/09/19
 
Projects  
A cor da iluminura medieval portuguesa no contexto Europeu: partilha e singularidade -*- The identity of Portuguese
medieval manuscript illumination in the European context
Miranda, M. A. C. (Principal Investigador (PI)), Pina, F. J. D. S. (Principal Investigador (PI)) & Seixas de Melo, M. J.
(Principal Investigador (PI))
Fundação para a Ciência e a Tecnologia
29/06/07 → 30/03/10

 



Anthocyanine Blues: A Green Approach towards Food Colourants and New Pigments BAsed on Anthocyanins and
Synthetic Flavylium Salts
Lima, J. C. D. S. S. E. P. D. (Principal Investigador (PI)), Parola, J. (Principal Investigador (PI)), Pina, F. J. D. S. (Principal
Investigador (PI)) & Seixas de Melo, M. J. (Principal Investigador (PI))
Fundação para a Ciência e a Tecnologia
31/08/04 → 30/08/06

  
Células Solares fotosensibilizadas baseadas em derivados de flavílio e líquidos iónicos
Pina, F. J. D. S. (Principal Investigador (PI))
Fundação para a Ciência e a Tecnologia
1/06/16 → 31/05/19

  
De matérias primas baratas para novos materiais vitreos luminescentes
Laia, C. A. T. (Principal Investigador (PI)), Gago, S. M. N. (Team Member), Pina, F. J. D. S. (Team Member), Vilarigues,
M. (Team Member), Ruivo, A. F. C. (Team Member) & Dabas, P. (Team Member)
Fundação para a Ciência e a Tecnologia
1/05/16 → 30/04/19

  
Desenvolvimento e Aplicação de Líquidos Iónicos Electrocrómicos e Magnéticos Development and Application of
Electrochromic and Magnetic Ionic Liquids
Branco, L. A. A. F. C. (Principal Investigador (PI)), Parola, J. (Principal Investigador (PI)) & Pina, F. J. D. S. (Principal
Investigador (PI))
Fundação para a Ciência e a Tecnologia
31/12/11 → 30/12/14

  
Estudo e Caracterização de Materiais Cromogénicos -*- CHROMOGENICS: Study and Characterization of Chromogenic
Materials
Laia, C. A. T. (Principal Investigador (PI)), Lima, J. C. D. S. S. E. P. D. (Principal Investigador (PI)), Lodeiro-Espiño, C.
(Principal Investigador (PI)), Parola, J. (Principal Investigador (PI)), Pina, F. J. D. S. (Principal Investigador (PI)) & Seixas
de Melo, M. J. (Principal Investigador (PI))
Fundação para a Ciência e a Tecnologia
31/10/08 → 29/04/11

  
VINEWINE RESIDUES: Fontes ilimitadas de compostos polifenólicos para aplicação em alimentos funcionais
Pina, F. J. D. S. (Principal Investigador (PI))
Fundação para a Ciência e a Tecnologia
1/06/16 → 31/05/19

  
POCI/QUI/57735/2004 “ Fotocromismo de compostos flavílio em sistemas bifásicos água /líquidos iónicos
Lima, J. C. D. S. S. E. P. D. (Principal Investigador (PI)), Lodeiro-Espiño, C. (Principal Investigador (PI)), Parola, J.
(Principal Investigador (PI)) & Pina, F. J. D. S. (Principal Investigador (PI))
Fundação para a Ciência e a Tecnologia
30/06/05 → 29/06/08

  
Project ADI, Program IDEIA, Contract N. 70/2008/3.1B/00348/0076 “YInvisible Paper” B
Lima, J. C. D. S. S. E. P. D. (Principal Investigador (PI)), Parola, J. (Principal Investigador (PI)) & Pina, F. J. D. S.
(Principal Investigador (PI))
Fundação para a Ciência e a Tecnologia
31/10/07 → 29/09/08

  
Projecto Mobilizador 13857, Projectos em Co-Promoção, “Invisible Network” B
Lima, J. C. D. S. S. E. P. D. (Principal Investigador (PI)), Parola, J. (Principal Investigador (PI)) & Pina, F. J. D. S.
(Principal Investigador (PI))
Fundação para a Ciência e a Tecnologia
31/05/11 → 30/05/14

  
Project: PTDC/CTM-NAN/120658/2010 Title: Desenvolvimento e Aplicação de Líquidos Iónicos Electrocrómicos e
Magnéticos



Laia, C. A. T. (Principal Investigador (PI)), Parola, J. (Principal Investigador (PI)) & Pina, F. J. D. S. (Principal Investigador
(PI))
Fundação para a Ciência e a Tecnologia
31/12/11 → 30/12/14

  
Project QREN 2010/13745, Projectos em Co-Promoção “Ymagazines
Parola, J. (Principal Investigador (PI)) & Pina, F. J. D. S. (Principal Investigador (PI))
Fundação para a Ciência e a Tecnologia
31/05/10 → 30/05/12

  
SunStorage: Recolha e armanzenamento de energia solar
Pina, F. J. D. S. (Principal Investigador (PI))
Fundação para a Ciência e a Tecnologia
1/10/16 → 30/09/19

  
SACS: Self-Assembly in Confined Space
Lima, J. C. D. S. S. E. P. D. (Team Member), Parola, J. (Team Member) & Pina, F. J. D. S. (Team Member)
European Commission
1/11/12 → 31/10/16

  
Sensores químicos baseados em receptores poliamínicos ligados a unidades fluorescentes POCTI/QUI/47357/2002
Lima, J. C. D. S. S. E. P. D. (Principal Investigador (PI)), Lodeiro-Espiño, C. (Principal Investigador (PI)), Parola, J.
(Principal Investigador (PI)) & Pina, F. J. D. S. (Principal Investigador (PI))
Fundação para a Ciência e a Tecnologia
31/05/03 → 29/11/06

  
VICARTE: Vidro e Cerâmica para as Artes
Vilarigues, M. (Principal Investigador (PI)), Ruivo, A. F. C. (Team Member), Rodrigues, A. J. (Team Member), Madureira
Villamariz, C. (Team Member), Dinis, M. F. M. A. D. M. (Team Member), Elias, H. (Team Member), Coutinho, I. (Team
Member), Manso, M. (Team Member), Coentro, S. X. (Team Member), Palomar Sanz, T. (Team Member), Veronesi, U.
(Team Member), Matos, A. P. D. (Team Member), Pina, F. J. D. S. (Team Member), Vilarigues, M. (Team Member),
Seixas de Melo, M. J. (Team Member), Dinis, M. F. M. A. D. M. (Team Member), da Silva, P. R. L. (Team Member),
Medici, T. (Team Member), Wiley, R. C. (Team Member), Coutinho, I. (Team Member), Rodrigues, A. J. (Team Member),
Macedo, R. A. S. P. D. (Team Member), Laia, C. A. T. (Team Member), Saraiva, A. S. S. (Team Member), Veiga, J. P. B.
(Team Member), Ruivo, A. F. C. (Team Member), Santos, A. C. R. (Team Member), Sampaio, M. C. M. M. D. A. (Team
Member), Valente, M. F. D. V. R. P. (Team Member), Chaves, R. F. M. C. (Team Member), Bandiera, M. (Team Member),
Santos, Â. B. (Team Member), Machado, C. F. V. (Team Member), Matos, A. P. D. (Team Member), Pina, F. J. D. S.
(Team Member), Vilarigues, M. (Team Member), Seixas de Melo, M. J. (Team Member), Dinis, M. F. M. A. D. M. (Team
Member), da Silva, P. R. L. (Team Member), Medici, T. (Team Member), Wiley, R. C. (Team Member), Coutinho, I. (Team
Member), Rodrigues, A. J. (Team Member), Macedo, R. A. S. P. D. (Team Member), Laia, C. A. T. (Team Member),
Saraiva, A. S. S. (Team Member), Veiga, J. P. B. (Team Member), Ruivo, A. F. C. (Team Member), Santos, A. C. R.
(Team Member), Sampaio, M. C. M. M. D. A. (Team Member), Valente, M. F. D. V. R. P. (Team Member), Vicente, S.
(Team Member), Chaves, R. F. M. C. (Team Member), Bandiera, M. (Team Member), Santos, Â. B. (Team Member),
Machado, C. F. V. (Principal Investigador (PI)), Coentro, S. X. (Team Member), Madureira Villamariz, C. (Team Member),
Viola, C. S. M. (Team Member), Otero, V. (Team Member), Nabais, P. S. F. (Team Member), Veronesi, U. (Team
Member) & Palomar Sanz, T. (Team Member)
Fundação para a Ciência e a Tecnologia
1/01/15 → 31/12/23

  
YInvisible Pré-Industrialização: Instalações piloto para a tecnologia YInvisible
Laia, C. A. T. (Principal Investigador (PI)), Parola, J. (Principal Investigador (PI)) & Pina, F. J. D. S. (Principal Investigador
(PI))
Fundação para a Ciência e a Tecnologia
31/07/08 → 30/01/10

 


