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Introduction

BiCMat Research Strategy
Our core activities involve biobased 
materials of different size scales, 
mainly those displaying large 
interfacial areas such as fibers 
(micro/nano fibers), fiber networks, 
particles, colloids and multiphase 
systems. 

BiCMat Focus
�‡Nano/microfibrillar ligno-cellulose, 

nanocrystals &  bacterial cellulose. 
Nanochitin and dairy colloids

�‡Multiphase systems: dispersions, 
foams, gels, membranes and 
aerogels.

�‡Stimuli-responsive materials.
�‡Proteins, enzymes and 

(bio)sensing.

Foreword
2019 was an exciting year for BiCMat and its members. The year was packed with 
�D�F�W�L�Y�L�W�L�H�V���D�Q�G���D���J�U�H�D�W���V�F�L�H�Q�W�L�I�L�F���S�U�R�G�X�F�W�L�Y�L�W�\�����$���P�R�V�W���L�P�S�R�U�W�D�Q�W���K�L�J�K�O�L�J�K�W���L�V���³�%�L�&�0�D�W�´��
newborns: Congratulations to the proud parents: Kati M ., K. Helanto, N. Yau, S. 
Huan, B. Long, X. Zhang . 
In addition,  L. Wang got married and R. Ajdary became engaged.

Special thanks go to Jukka Hassinen (FinnCERES manager), Heidi Henrickson 
(Materials Platform Coordinator) and her team, as well as Mirkka Jones (HYBER 
Coordinator). Johanna Majoinen (BioElCell coordinator), Stina Grönqvist and 
Tekla Tammelin , both from VTT and FinnCERES partners. Marja Kärkkäinen for 
her loyalty and support as well as Leena-Sisko and Joe Campbell (XPS). We also 
sincerely thank the assistance of BiO2 HR Manager, Sanni Mero and Controller 
Jenni Ala -Hongisto . Sorana Nagy (budget) and Harri Koskinen (IT) are also 
thanked.

We express our gratitude to Outi Söderberg (Grants), Maria Söderholm (ACRIS), 
Ulla Ahlgren (Travel), Sirje Liukko (Doctoral planning).

We are in debt to our colleagues in the HYBER Center of Excellence, Olli Ikkala, 
Markus Linder and Merja Penttilä as well as the HYBER faculty members. 

Our department and university leadership are gratefully acknowledged for their 
support (specially, Dept. Head Herbert Sixta , CHEM Dean Kristiina Kruus , VP 
Innovation Janne Laine ).

We fail to mention many collaborators, supporters and persons that have been 
important to BiCMat. Our apologies! You and all colleagues in BiO2 and CHEM 
continuously create a great working atmosphere.
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Group member International Exchange

Janika Lehtonen to Deakin University, 
Institute for Frontier Materials. Host: Dr.
Ludovic Dumée, ARC DECRA Senior 
Research Fellow. 6 months, 2019

Maryam Borghei and Katariina Solin to 
Sorbonne University, France (hosts: Prof. 
Hubert Perrot & Dr. Ozlem Sel), April 
2019: 
Maryam Borghei and Katariina Solin to 
Cidetec Research Institute, Spain (host: 
Dr. Ana Vinuales), May 2019

Blaise Tardy to the Department of 
Chemical Engineering (Ray Degastine
and Frank Caruso), University of 
Melbourne, Australia, November 25, 2019 
to January 5, 2020
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Antti Kilpinen (MSc ), �³Regenerated cellulose-based films 
and laboratory scale equipment for their �S�U�R�G�X�F�W�L�R�Q�´�����$�X�J�X�V�W��
16, 2019 

Xuetong Shi (MSc), "Functionalized nanocellulose supported 
phase change material for thermal energy storage"
October 1st, 2019

Stefan Winklehner (MSc), �³�&�R�P�S�D�W�L�E�L�O�L�]�D�W�L�R�Q��of plasticized 
cellulose acetate and thermoplastic elastomer with a 
multifunctional branching agent done by reactive �H�[�W�U�X�V�L�R�Q�´����
November 18, 2019

Olli -Pekka Lehtinen (Licentiate), Colloidal structures of 
phospholipids in vegetable oil and their potential usage in 
surface treatment of nanocellulose for food �D�S�S�O�L�F�D�W�L�R�Q�V�´����
November 19, 2019

Mikko Laine (MSc ), �³�%�L�R�V�\�Q�W�K�H�W�L�F��Production of Bacterial 
Cellulose-Chitosan Composite by   Modifying Hestrin-
Schramm Broth Sugar �&�R�P�S�R�V�L�W�L�R�Q�´�����'�H�F�H�P�E�H�U��9, 2019

Wenchao Xiang (PhD) 
"Interfacial Stabilization of Multiphase Systems with 
(Ligno)cellulosic (Nano)materials and Surfactants" 
December 5, 2019 .
Opponent: Professor Lennart Bergström, Stockholm 
University, Sweden

PhD, Licentiate and MS defenses (7)

Annamari Jukkola (PhD) 
"Fractionation of Milk Fat 
Globule Membranes in 
Butter Processing" 
May 31, 2019 
Opponent: Dr. Jose 
Sanchez Marcano, 
Université de Montpellier, 
Institut Européen des 
Membranes
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Carlos Pascoal Neto, The Navigator company, Portugal. January 21, 2019.

Alejandro Carvajal and Jose Herrera, The Colonia2go GmbH company,
Germany and Colombia. January 31, 2019.

Run-Cang Sun, Director, Beijing Key Laboratory of Lignocellulosic
Chemistry, Industrial Biorefinery of Lignocellulose for Biomaterials,
Bioethanol, and Chemicals in China, February 14, 2019.

Jordi Esquena, Surface Chemistry Group, Institute of Advanced Chemistry 
of Catalonia (IQAC), Consejo Superior de Investigaciones Científicas
(CSIC), Barcelona, Spain. Hydrogel Formation and encapsulation in 
Water-in-Water (W/W) emulsions, Abril 11, 2019

Hosted seminars (17) 

Visit Run-Cang Sun



Cosima Stubenrauch, Institute of 
Physical Chemistry, University of 
Stuttgart, Germany. Microfluidics: A 
Tool to Control Pore Size 
Polydispersity in Polysaccharide 
Foams, May 10, 2019.

Jordi Esquena, Surface Chemistry Group, Institute of Advanced Chemistry of Catalonia (IQAC), Consejo Superior de Investigaciones Científicas
(CSIC), Barcelona, Spain. Design, properties and applications of porous materials obtained in highly concentrated emulsions, April 12, 2019.

Md Sarwar Jahan, Chief Scientific Officer, Pulp and Paper Research Division, BCSIR Laboratories, Dhaka and Mr. Harri Ahveninen, Senior 
�$�V�V�R�F�L�D�W�H�����9�L�V�L�R�Q���+�X�Q�W�H�U�V�¶���%�D�Q�J�O�D�G�H�V�K���H�[�S�H�U�W�����$�S�U�L�O��������������������



Jose Sanchez Marcano, Directeur de 
Recherche, Institut Europeen des Membranes, 
Montpellier, France. Enzyme-grafted ceramic 
membranes in enzymatic membrane reactors: 
an experimental and modeling approach, May 
29, 2019

Ray Dagastine, Department of Chemical 
Engineering, University of Melbourne, Australia. 
Dynamic interactions between micro-drops and 
micro-bubbles: adhesion and mass transport, 
June 12, 2019

Ray Dagastine, Department of Chemical 
Engineering, University of Melbourne, Australia. 
Novel methods to measure the diffusion and 
interactions of anisotropic nano-particles near a 
confining interface, June 13, 2019.

Gordon Selling �±United States Dept. of 
Agriculture, Agricultural Research Service, 
Peoria, IL, USA. Teaching an Old Dog New 
Tricks �±Amylose Inclusion Complexes, July 15, 
2019

Washington L.E. Magalhães, Nanotecnologia 
Embrapa Florestas. Embrapa Activities, August 
10, 2019



Heather Trajano, Chemical and Biological 
Engineering, University of British Columbia. Capturing 
the Complexity of Hemicellulose Hydrolysis, 
September 19, 2019

Toyoko Imae, Honorary Chair Professor of Graduate 
Institute of Applied Science and Technology and Joint 
Chair Professor of Department of Chemical 
Engineering, National Taiwan University of Science 
and Technology, Taiwan. Activity of catalysts 
embedded in cellulose nanofiber films, October 8, 
2019.

Lennart Bergström, Department of Materials and 
Environmental Chemistry, Stockholm University, 
Sweden. Nanocellulose based materials: assembly 
and interfacial engineering, December 4, 2019



Other visitors hosted:
�‡ Antonio Cardenas, Universidad de Los Andes, Venezuela, July 9, 2019
�‡ Bomin Lee,  Yemi Yang, Global Challengers, Seul National University, July 11, 2019
�‡ Steve Kelly (NCSU) and TappiNano support team, August 27, 2019
�‡ Claus Felby, Head of Biotech, Novo Nordisk Fonden and, Dina Petranovic Nielsen, Senior Scientific Officer, Novo Nordisk, October 31, 2019
�‡ Maria Intscher, Vice President & Design Director, Ready-to-Wear Vera Wang Group, November 2019
�‡ Beijing working group in Finland, Ziqi Zhu, Zhongguancun Science Park (Z-park), Jun Xue, Founding Partner, THG Ventures Co., Ltd and 

others. December 2, 2019 

To 
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1. Ruth Rojas , Chemistry Department, Universidad 
Nacional, Costa Rica, January 28 - February 20, 
2019

2. Kenly Araya , Chemistry Department, Universidad 
Nacional, Costa Rica, January 28 - February 20, 
2019

3. Gabriela L. Berto , Escola de Engenharia de Lorena, 
Universidade de São Paulo, Laboratório de 
Biocatálise e Bioprodutos Renováveis �±BBioPRO, 
August 12, 2018-July of 2019

4. Lisandra de Castro Alves , Materials Science, 
University of Santiago de Compostela, July 4 to 
August 20, 2019.

5. Caio Gomide Otoni , University of Campinas, Brazil, 
May 1, 2019 and December 31, 2019

6. Filipe Vargas , University of Campinas, Brazil, 
January 2019 to January 2020 

7. Prof. Shi Yan , Tianjin University of Commerce, 
Tianjin, P.R. China, July 22, 2019 to October 31, 2019

8. Eva Pasquier , Gronoble, France. Gabriela Berto, 
Escola de Engenharia de Lorena, Universidade de 
São Paulo.

9. Xiao Zhang , College of Material Science and 
Engineering, Northeast Forestry University, 1.8 years

10.Yang Meng , College of Materials Science and 
Technology, Beijing Forestry University, 1 year

Hosted research Exchanges (29)



11. Carlos Eduardo Silveira da Silva , Ciências Ambientais
e Florestais (UFRRJ), Brazil, August 12, 2018- August, 
2019

12.Niu Xun, Ph.D. student, College of Chemical Engineering, 
Nanjing Forestry University, August 1, 2018 to April 30, 
2020.

13.Antonio Maria Borrero Lopez , Química Física y Ciencia 
de los Materiales, Universidad de Huelva, Spain, 3 
months.

14.Washington Luiz Esteves Magalhães , Embrapa 
Florestas Empresa Brasileira de Pesquisa Agropecuária 
(Embrapa), Curitiba, Brazil, August 6, 2019-Septmeber 30, 
2019

15.Hongbin Xie, College of Bioresources Chemical and 
Materials Engineering, Shaanxi University of Science and 
Technology, November 10, 2018 to March 10, 2019.

16.Lin Li , College of Bioresources Chemical and Materials 
Engineering, Shaanxi University of Science and 
Technology, November 10, 2018 to March 10, 2019.

17.Peiyao Wang , College of Bioresources Chemical and 
Materials Engineering, Shaanxi University of Science and 
Technology, November 10, 2018 to March 10, 2019.

18.Xiaoli Zhen , College of Bioresources Chemical and 
Materials Engineering, Shaanxi University of Science and 
Technology, November 10, 2018 to March 10, 2019.

19.Shasha Guo, December 8, 2019-March 1, 2020 
20.Gonghua Hong , Beijing Forestry University, 15 October, 

2019 December 2020. 
21.Catia Almeida , The Navigator Company, Portugal, 

October 7 to November 11, 2019



22. André Luiz Missio, UFSM, 
Executive Editor - Brazilian J. 
Wood Sci., September 01 to 
October 5, 2019.

23. Carmen Hervés , Department of 
Advanced Chemistry of 
Catalonia, Spanish National 
Research Council, Spain, 3 
months. 

24. Marco Beaumont , University of 
Natural Resources and Life 
Sciences (BOKU), Vienna, 
Austria, Cellulose 
Nanoparticles, 2 months.

25. Jorge Luengo , CMPC, Chile.
26. Eric Hahnert as Fulbright 

scholar from University of 
Louisville, 1 year.

27. Emily Facchine , North 
Carolina University, 5 months.

28. Soo Ah Jin North Carolina 
University, 5months.

29. Ossi Kettle , Middle School, 
TET student, April 2019.



Forest Academy Ossi Kettle, April 2019

Steve Kelly (NCSU) and 
TappiNanosupport team, August 
2019

Farewell Lisandrade Castro Alves 

To 
menu



BiCMat cooperation with Lignin group of Mikhail Balakshin

�‡ Aalto grant on AI-WOOD (related to 
use of Artificial Intelligence and in 
cooperation with Prof. Patrick Rinke)

�‡Cooperation in LIFT Project (NordForsk)

�‡Cooperation on the use of lignin from 
Hydrothermal Treatment (HTT)

�‡Recent cooperation article: Lourençon 
T.V., Greca L.G., Tarasov D., Borrega 
M., Tamminen T., Rojas O.J ., Balakshin 
M.Y., Lignin-first integrated 
hydrothermal treatment (HTT) and 
synthesis of low-cost biorefinery 
particles, ACS Sustainable Chemistry 
& Engineering , Accepted (2020). DOI: 
10.1021/acssuschemeng.9b06511

To 
menu



Zhaoxuan Feng, From 
Polysaccharides to 
Functional Materials for 
Trace Pharmaceutical 
Adsorption, KTH Royal 
Institute of Technology, 
Department of Fibre and 
Polymer Technology, May 
23, 2019 

Yunjuan He, Corrosion protection and nanomechanical properties 
of waterborne acrylate -based coating with and without 

nanocellulose on carbon steel , KTH Royal Institute of Technology, 
Department of Chemistry, Stockholm, November 22 - 2019

Tor Sewring , Precipitation of Kraft Lignin from Aqueous Solutions, Chalmers 
University of Technology, Department of Chemistry and Chemical Engineering, 
Gothenburg, Sweden, March 28, 2019  

Examiner/opponent activities in 2019 (6)

Sophie Groult , Pectin -based aerogels: Advanced materials for thermal insulation and drug delivery applications, MINES ParisTech, Mécanique Numérique
et Matériaux, Antibes France, May 28, 2019 (committee member)
Preeti Tyagi, Nanocellulose -based Sustainable Barrier and Antimicrobial Coatings , North Carolina State University, Department of Forest Biomateriasl, July 8, 
2019 (committee member)
Alexander Sokolov , Pulsed corona discharge for wastewater treatment and modification of organic material , Lappeenranta University of Technology, April 
2019 (pre-examiner)

To 
menu



�‡ Dutch Design Week, Eindhoven, October 19-27, 2019.
�‡ Materials Matter Exhibition 3.0 at Finlandia Hall, 2019.
�‡ SLUSH, 2019.

Material Exhibitions

To 
menu

Noora Yau and Urs Dierker are active in the use of nanomaterial for art and design in collaboration with 
several members of the group (K. Klockars, B. Tardy, J. Lehtonen and others.
Collaborators: Pirjo  Kääriäinen, Lily Diaz-Kommonen and Kirsi Niinimäki



�‡Anurodh Tripathi for the James K. Ferrell Outstanding PhD Graduate Award, 
Chemical and Biomolecular Engineering, North Carolina State University, 2019

�‡Anurodh Tripathi, Distinguished Graduate Dissertation Award, 2019 Distinguished 
Graduate Dissertation Award from the College of Engineering, 2019

�‡Prajesh Adhikari, Nonwovens Institute Best Presentation Award
�‡Rubina Ajdary , Young Researchers Marcus Wallenberg Young Researchers 

Challenge (�¼��800), 2019.
�‡Rubina Ajdary , Encouragment grant, Tekniikan Edistämissäätiö, TES (�¼��5000)
�‡Ling Wang , Kaute foundation (PoDoCo �S�U�R�J�U�D�P���������³�+�L�J�K-performance carbon fibre

�I�U�R�P���Z�R�R�G�´
�‡Ling Wang , Puunjalostus-insinöörit �I�R�U���K�H�U���D�W�W�H�Q�G�D�Q�F�H���W�R���W�K�H���µ�7�D�S�S�L�������������,�Q�W�O����

Conference Nanotechnology for Renewable Materials  
�‡Maryam Borghei , #EITJumpstarter 2019, Best European Association Training
�‡BiCMat , receives TUTLI funds to Develop Individualised Biomaterials for Medical 

Treatment (Business Finland)
�‡Blaise Tardy , MSE visiting Fellowship for visit in  Australia
�‡Wenchao Xiang, Puunjalostusinsinoorit, Research Grant 2019
�‡Wenchao Xiang, Engineer Travel Grant Scholarship (Insinöörien matka-apurahaston

stipendit�������������´
�‡Meri Ludhal , Heinzel-Mondi-�6�D�S�S�L���$�Z�D�U�G�����¼��������������������������
�‡Alexey Khakalo , Heinzel-Mondi-�6�D�S�S�L���$�Z�D�U�G�����¼��������������������������
�‡Meri Lundahl , Aalto University, CHEM Best Dissertation, 2019
�‡Annamari Jukkola , Jenny & Antti Wihuri foundation-�3�'���U�H�V�H�D�U�F�K�����¼����������������������������
�‡Jukka Hassinen , special mention as CHEM Facilitator of 2019
�‡Kati Miettunen �����7�D�Q�G�H�P���)�R�U�H�V�W���9�D�O�X�H���S�U�R�M�H�F�W���I�X�Q�G�L�Q�J�����¼���������N������������������-31.8.2024) 
�‡Alexey Khakalo (VTT), Niilo Ryti �$�Z�D�U�G�����¼������������������������
�‡Hannes Orelma ���9�7�7�������S�U�R�P�R�W�H�G���D�V���7�H�D�P���/�H�D�G�H�U���R�I���³�)�X�Q�F�W�L�R�Q�D�O���&�H�O�O�X�O�R�V�H�´��

Awards to group members

To 
menu



Surprise celebration on behalf of BiCMat for Orlando Rojas

Farewell lunch with Rafael Grande, visiting postdoc



1. Carmen Sofia da Rocha Freire, Provas de 
Agregação, nanocellulose: an endless source 
of innovative bio-based materials, Universidade 
de Aveiro, Portugal, June 17, 2019

2. Koon-Yang Lee, Imperial College, Department 
of Aeronautics, Reader in Polymeric Materials 

3. Silvia Vignolini, Professorship promotion, 
Faculty of Physics and Chemistry, University of 
Cambridge, December 2019

4. Fabio Valoppi, Docent in Food Materials 
Science, Faculty Council of the Faculty of 
Agriculture and Forestry, University of Helsinki, 
March 07, 2019. 

5. Scott Renneckar, Tier 2, Canada Research 
Chair in Advanced Renewable Materials, March 
6, 2019

Promotion Evaluations 

Name not disclosed 

Name not disclosed 

Name not disclosed 

Name not disclosed 

Name not disclosed 

To 
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Jury for promotion examination in University of Aveiro, Portugal



1. Tardy B.L., Richardson J.J., Greca L.G., Guo J., Ejima H., Rojas O.J., Exploiting supramolecular interactions from polymeric colloids for strong anisotropic adhesion
between solid surfaces, Advanced Materials , accepted (2020). DOI:

2. Tardy B.S., Mattos B.D., Garcia Greca L.G., Kämäräinen T., Klockars K.W., Rojas O.J., Biomimetic Templating: Tessellation of Chiral�æNematic Cellulose Nanocrystal
Films by Microtemplating, Advanced Functional Materials , 29, 1808518 (2019). DOI: 10.1002/adfm.201808518

3. Huan S., Mattos B.D., Ajdary R., Xiang W., Bai L., Rojas O.J., Two-Phase Emulgels for Direct Ink Writing of Skin-bearing Architectures, Advanced Functional
Materials , 1902990 (2019). DOI: 10.1002/adfm.201902990

4. Liu L., Bai L., Tripathi A., Yu J., Wang Z., Borghei M., Fan Y., Rojas O.J., High Axial Ratio Nanochitins for Ultra-Strong and Shape-Recoverable Hydrogels and
Cryogels via Ice Templating, ACS Nano, 13, 2927�±293 (2019). DOI: 10.1021/acsnano.8b07235

5. Cusola O., Roncero M.B., Vidal T., Rojas O.J., Lignin particles for multifunctional membranes, anti-oxidative microfiltration, patterning and 3D structuring, ACS
Applied Materials and Interfaces , 11, 45226-45236 (2019). DOI: 10.1021/acsami.9b16931

6. Beaumont M., Rosenfeldt S., Tardy B.L., Gusenbauer C., Khakalo A., Nonappa, Opietnik M., Potthast A., Rojas O.J., Rosenau T., Soft cellulose II nanospheres: sol�±
gel behaviour, swelling and material synthesis, Nanoscale , 11, 17773-17781 (2019). DOI: 10.1039/C9NR05309C

7. Ferreira F. V., Souza L.P., Martins T.M.M, Lopes J.H., Mattos B.D., Mariano M., Pinheiro I.F., Valverde T.M., Livi S., Camilli J.A., Goes A.M., Gouveia R.F., Lona
L.M.F., Rojas O.J., Nanocellulose/Bioactive Glass Cryogel as Scaffolds for Bone Regeneration, Nanoscale , 11, 19842-19849 (2019). DOI: 10.1039/C9NR05383B

8. Tripathi A., Tardy B.L., Khan S.A., Liebner F., Rojas O.J., Expanding the upper limits of robustness of cellulose nanocrystal aerogels: outstanding mechanical
performance and associated pore compression response of chiral-nematic architectures, Journal of Materials Chemistry A, 7, 15309-15319 (2019). DOI:
10.1039/c9ta03950c

9. Gonzalez-Vogel A., Rojas O.J., Exploiting electroconvective vortices in electrodialysis with high-frequency asymmetric bipolar pulses for desalination in overlimiting
current regimes, Desalination , 474, 114190 (2020). DOI: 10.1016/j.desal.2019.114190

10.Poskela A., Miettunen K., Borghei M., Vapaavuori J., Greca L.G., Lehtonen J., Solin K., Ago M., Lund P.D., Rojas O.J., Nanocellulose and Nanochitin Cryogels
Improve the Efficiency of Dye Solar Cells, ACS Sustainable Chemistry & Engineering , 7, 10257-10265 (2019). DOI: 10.1021/acssuschemeng.8b06501

11.Richardson, J., Tardy B.S., Guo, J., Liang K., Rojas O.J., Hirotaka E., Continuous Metal-Organic Framework Biomineralization on Cellulose Nanocrystals: Extrusion of
Functional Composite Filaments, ACS Sustainable Chemistry & Engineering , 7, 6287�±6294 (2019). DOI: 10.1021/acssuschemeng.8b06713

12.Grande R., Bai L., Wang L., Xiang W., Ikkala O., Carvalho A.F.K., Rojas O.J., Nanochitins of varying aspect ratio and properties of microfibers produced by interfacial
complexation with seaweed alginate, ACS Sustainable Chemistry & Engineering , accepted (2020). DOI: 10.1021/acssuschemeng.9b06099

BiCMat Journal Publications in 2019 (50)



13.Lourençon T.V., Greca L.G., Tarasov D., Borrega M., Tamminen T., Rojas O.J., Balakshin M.Y., Lignin-first integrated hydrothermal treatment (HTT) and synthesis of
low-cost biorefinery particles, ACS Sustainable Chemistry & Engineering , Accepted (2020). DOI: 10.1021/acssuschemeng.9b06511

14.Wang L., Ago M., Borghei M., Ishaq A., Papageorgiou A.; Lundahl M., Rojas O.J., Conductive carbon microfibers derived from wet-spun lignin/nanocellulose
hydrogels, ACS Sustainable Chemistry & Engineering , 7, 6013�±6022 (2019). DOI: 10.1021/acssuschemeng.8b06081

15.Bai L., Huan S., Xiang W., Liu L., Yang Y., Nugroho R.W.N., Fan Y., Rojas O.J., Self-assembled networks of short and long chitin nanoparticles for oil/water interfacial
superstabilization, ACS Sustainable Chemistry & Engineering , 7, 6497�±6511 (2019). DOI: 10.1021/acssuschemeng.8b04023
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