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Nous remercions les commanditaires de leur généreux appui à notre colloque annuel. 

Grâce à eux, nous sommes en mesure de vous offrir un programme stimulant et 

enrichissant.  

 

Nous sommes donc heureux de vous accueillir à cette fête des matériaux fonctionnels 

et le comité organisateur espère que ce colloque vous sera agréable.  

 

We thank the sponsors for their generous support of our annual meeting. They have 

allowed us to offer you an exciting and rewarding program.  
 

We are therefore pleased to welcome you to this celebration of advanced materials 

and the organizing committee hopes that you will enjoy this meeting. 
 

 

 



 

Message du directeur du CQMF 
 

C’est avec un immense plaisir que je vous accueille à la 10e édition de la Réunion annuelle 

du Centre québécois sur les matériaux avancés (CQMF), qui se tiendra les 15 et 16 juin 

2026 à l’Université de Sherbrooke. 

Cette édition revêt une signification toute particulière puisqu’elle marque le 10e 

anniversaire du CQMF (2016–2026). Depuis une décennie, notre centre rassemble 

chercheurs, étudiantes et étudiants, ainsi que partenaires industriels autour d’une mission 

commune : faire avancer la recherche en matériaux avancés grâce à la collaboration, à 

l’innovation et au partage des connaissances. 

Au fil des années, le CQMF a su bâtir une communauté dynamique et interdisciplinaire, 

favorisant des échanges scientifiques riches et le développement de projets collaboratifs 

ambitieux. Grâce au soutien continu du Fonds de recherche du Québec – Nature et 

technologies (FRQNT), notre réseau contribue activement à relever plusieurs des grands 

défis de société, notamment en matière de transition énergétique, d’environnement, de 

technologies durables et de santé. 

Le programme de cette année reflète la vitalité et l’excellence de notre communauté. Nous 

aurons le privilège d’accueillir des conférenciers de renom dont les travaux ouvrent de 

nouvelles perspectives pour les matériaux du futur. Les présentations orales, les projets 

collaboratifs ainsi que les séances d’affiches mettront en lumière la diversité des expertises 

et l’impact concret des recherches menées au sein du CQMF et de ses institutions 

partenaires. 

Cette 10e édition sera également l’occasion de célébrer les liens scientifiques et humains 

qui se sont tissés depuis la création du centre. Les activités de réseautage, incluant la 

séance d’affiches et le cocktail de réception, offriront des moments privilégiés pour 

échanger, créer de nouvelles collaborations et renforcer notre communauté. 

Je tiens à remercier chaleureusement les membres du comité organisateur, nos partenaires 

et nos commanditaires pour leur engagement et leur précieuse contribution au succès de 

cet événement. 

Je vous souhaite une réunion annuelle inspirante, riche en découvertes, en discussions 

stimulantes et en nouvelles collaborations. Merci de faire partie de cette belle aventure 

scientifique depuis maintenant 10 ans.  

 

Fiorenzo Vetrone,  

Directeur du CQMF 

 

 



 

Message from the QCAM director 
 

It is with great pleasure that I welcome you to the 10th edition of the Annual Meeting of the 

Québec Centre for Advanced Materials (QCAM), taking place on June 15–16, 2026, at the 

Université de Sherbrooke. 

 

This edition holds special significance as it marks the 10th anniversary of QCAM (2016–

2026). For the past decade, our centre has brought together researchers, students, and 

industrial partners around a shared mission: advancing research in advanced materials 

through collaboration, innovation, and knowledge exchange. 

 

Over the years, QCAM has built a dynamic and interdisciplinary community that fosters 

scientific dialogue and the development of ambitious collaborative projects. Thanks to the 

continued support of the Fonds de recherche du Québec – Nature et technologies 

(FRQNT), our network actively contributes to addressing major societal challenges, 

including energy transition, environmental sustainability, advanced technologies, and 

human health. 

 

This year’s program reflects the vitality and excellence of our community. We will have 

the privilege of welcoming distinguished speakers whose work is shaping the future of 

advanced materials research. The oral presentations, collaborative project sessions, and 

poster sessions will highlight the diversity of expertise and the tangible impact of the 

research carried out within QCAM and its partner institutions. 

 

This 10th edition will also provide an opportunity to celebrate the scientific and human 

connections that have grown since the creation of the centre. Networking activities, 

including the poster session and cocktail reception, will offer valuable moments to 

exchange ideas, build new collaborations, and strengthen our community. 

I would like to sincerely thank the members of the organizing committee, as well as our 

partners and sponsors, for their commitment and invaluable contribution to the success of 

this event. 

 

I wish you an inspiring annual meeting filled with discoveries, stimulating discussions, and 

new collaborations. Thank you for being part of this remarkable scientific journey over the 

past 10 years. 

 
Fiorenzo Vetrone 

Director, QCAM 



 

Dîner et plans / Lunch and floor plans  

 
Les deux dîners seront servis à la cafétéria située au 2ᵉ étage du pavillon B5. Depuis le 

Centre culturel, suivez le trajet indiqué sur la carte (ligne pointillée bleue) jusqu'à l'entrée 

du bâtiment, puis rendez-vous au 2ᵉ étage.  

Le coupon inclut : une assiette régulière ou végétarienne, un petit breuvage et le dessert du 

jour.  

 

Both conference lunches will be served in the cafeteria located on the second floor of 

Building B5. Please follow the route indicated on the map (blue dotted line) from the 

Centre culturel to the cafeteria entrance.  

The coupon includes: one regular or vegetarian meal, a small beverage, and the dessert of 

the day. 
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Session d’affiches - Balcon Bellevue – Poster Session 
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Horaire / Schedule 

 

 

 

 

 



 

Centre Québécois sur les Matériaux Fonctionnels 
Colloque Annuel - 10e édition – 15 et 16 juin 2026 

Université de Sherbrooke, Centre culturel 
Présentations (Exposé/Q&R) : 2 plénières (50/10), 18 invitées (15) 

58 affiches – surface affichable : 3’ (0.9m) par 4’ (1.2m)  
                      Lundi, 15 juin  

10h30 Accueil des participants 

11h00 Mot d’ouverture – Mohamed Siaj 

 Présidence: T. van de Ven 

11h15 Conférence plénière : Joe Schwarcz, Université McGill 

12h15 Photo de groupe (à l'extérieur, devant le Centre culturel) 

12h20 Lunch présenté par Anton Paar 

 Présidence: M. Duca 

13h40-15h20 Présentations carrières  

13h40 Yiming Chen, UdS 

14h00 Laurence Savignac, Collège André-Grasset 

14h20 David Polcari, Systems for Research Corp (SFR) 

14h40 Thomas Auvray, UQTR 

15h00 Laurianne Gravel Tatta, Centre d’expertise en analyse environnementale du Québec 

15h20 Pause énergie 

15h45-17h00 Présentations projets collaboratifs - partie A 

 Présidence:  L. Cuccia 

15h45 Corinne Hoesli, McGill 

16h00 Dongling Ma, INRS 

16h15 Chaza Al Akoumy, UdeM 

16h30 Armand Soldera, UdS 

17h00 Assemblée générale annuelle 

18h00-21h00 Session d’affiches et réception commanditées par Bruker 

18h30-19h15 Visite des affiches : # PAIRS 

19h15-20h00 Visite des affiches : # IMPAIRS 

21h00 Ajournement 

 
 
 
 
 
 
 
 
 
 
 
 

 



 

                          Mardi, 16 juin  
8h30 Inscription, accueil des participants 

 Présidence: A. Howarth 

9h00 Conférence plénière : Lauren Macreadie, Université de Nouvelle-Galles-du-Sud 

10h00 Présentation Platine : David Polcari – SFR 

10h15 Pause-café présentée par Prima Québec 

 Présidence : D. Mantovani 

10h45 Matteo Duca, CQMF – Parcours professionnels des diplômé.e.s du CQMF 

11h00-12h00 Présentations projets collaboratifs - partie B 

11h00 Audrey Laventure, UdeM 

11h15 Marc-André Fortin, UL 

11h30 Marta Cerruti, McGill 

11h45 Ngoc Duc Trinh, Institut des communications graphiques et de l’imprimabilité 

12h00 Lunch présenté par SFR 

 Présidence : D. Ma 

13h30-14h45 Présentations - du labo à l'innovation 

13h30 Vincent St-Onge, UdS  

13h45 Pascale Chevallier, UL 

14h00 Daniel Chartrand, UdeM 

14h15 Theo van de Ven, McGill 

14h45 Pause – Nous recyclons vos cocardes♻️ 

15h30 Remise des prix, suivie d’un mot de clôture par F. Vetrone 

16h00 Ajournement 



 

 

Quebec Centre for Advanced Materials Annual Meeting 
 10th edition – June 15-16, 2026 

Université de Sherbrooke, Centre culturel 
Remarks (Talk/Q&A): 2 keynotes (50/10), 18 invited (15)  

58 Posters – display surface : 3’ (0.9m) par 4’ (1.2m) 
  

                        Monday, June 15 

10:30am Registration 

11:00am Welcoming remarks – Mohamed Siaj 

 Chair: T. van de Ven 

11:15am Plenary talk: Joe Schwarcz, McGill University 

12:15pm Group photo (outside, in front of the Centre culturel) 

12:20pm Lunch presented by Anton Paar 

 Chair: M. Duca 

1:40-3:20pm Career presentations 

1:40pm Yiming Chen, UdS 

2:00pm Laurence Savignac, Collège André-Grasset 

2:20pm David Polcari, Systems for Research Corp (SFR) 

2:40pm Thomas Auvray, UQTR 

3:00pm Laurianne Gravel Tatta, Centre d’expertise en analyse environnementale du Québec 

3:20pm Pause energy 

3:45-5:00pm Collaborative projects presentations - Part A 

 Chair: L. Cuccia 

3:45pm Corinne Hoesli, McGill 

4:00pm Dongling Ma, INRS 

4:15pm Chaza Al Akoumy, UdeM 

4:30pm Armand Soldera, UdS 

5:00pm Annual general meeting 

6:00-9:00pm Poster session and reception sponsored by Bruker 

6:30-7:15pm Visit of posters: EVEN numbers 

7:15-8:00pm Visit of posters: ODD numbers 

9:00pm Adjournment 

 
 
 
 
 
 
 
 
 
 

 



 

 

 

 

 

 

 

                        Tuesday, June 16  
8:30am Registration 

 Chair: A. Howarth 

9:00am Plenary talk: Lauren Macreadie, University of New South Wales (UNSW) 

10:00am Platinum talk: David Polcari – SFR 

10:15am Coffee break presented by Prima Québec 

 Chair: D. Mantovani 

10:45am Matteo Duca, QCAM - Career paths of QCAM graduates 

11:00am-12:00pm Collaborative projects presentations - Part B 

11:00am Audrey Laventure, UdeM 

11:15am Marc-André Fortin, UL 

11:30am Marta Cerruti, McGill 

11:45am Ngoc Duc Trinh, Institute in graphic communications and printability 

12:00pm Lunch presented by SFR 

 Chair: D. Ma 

1:30-2:45pm Presentations - from lab to Innovation 

1:30pm Vincent St-Onge, UdS 

1:45pm Pascale Chevallier, UL 

2:00pm Daniel Chartrand, UdeM 

2:15pm Theo van de Ven, McGill 

2:45pm Pause – we recycle your badges ♻️ 

3:30pm Award ceremony presented by SFR followed by closing remarks by F. Vetrone 

4:00pm Adjournment 

 
 
 
 
 
 
 
  

 

 

  



 

 

#
Prénom            

First Name

Nom                                  

Last Name

Nom du direct.eur.rice 

Supervisor
Votre thématique de recherche / Your research theme

1 Taraneh Kourank Beheshti Ehsan Hamzehpoor Auto-assemblage moléculaire / Molecular self-assembly

2 Riddhi Bansal Ehsan Hamzehpoor Auto-assemblage moléculaire / Molecular self-assembly

3 Samuel Levesque Antonella Badia Auto-assemblage moléculaire / Molecular self-assembly

4 Roger Gaudreault Auto-assemblage moléculaire / Molecular self-assembly

5 Alicia McTaggart Louis Cuccia Auto-assemblage moléculaire / Molecular self-assembly

6 Mohan Raj Anthony Raj Will Skene Auto-assemblage moléculaire / Molecular self-assembly

7 Iness Boubadjou Olivier Fontaine Auto-assemblage moléculaire / Molecular self-assembly

9 Thomas Jacquemin Ali Nazemi Chimie des polymères / Polymer chemistry

10 Kavindya Thilakarathne John Oh Chimie des polymères / Polymer chemistry

12 Charline Busnoult John Oh Chimie des polymères / Polymer chemistry

13 Pierre Baillargeon Chimie des polymères / Polymer chemistry

15 Hira Rasheed John Oh Chimie des polymères / Polymer chemistry

16 Yaru Ma Yue Zhao Chimie des polymères / Polymer chemistry

18 shaoxia zhang Yue Zhao Chimie des polymères / Polymer chemistry

19 Mehdi Boudrar Jerome Claverie Chimie des polymères / Polymer chemistry

20 Anthony Jolly Audrey Laventure Chimie des polymères / Polymer chemistry

22 Helna Liston Will Skene Chimie des polymères / Polymer chemistry

24 Susmit Som Will Skene Chimie des polymères / Polymer chemistry

25 Tesnim Obey Corinne Hoesli Matériaux pour applications biomédicales / Materials for biomedical applications

26 Alyna Wong Corinne Hoesli Matériaux pour applications biomédicales / Materials for biomedical applications

28 Ankur Gohel Ricardo Izquierdo Matériaux pour applications biomédicales / Materials for biomedical applications

29 RUBAB FATIMA NAQVI Ricardo Izquierdo Matériaux pour applications biomédicales / Materials for biomedical applications

31 Mohsen Jamshidiseresht Ricardo Izquierdo Matériaux pour applications biomédicales / Materials for biomedical applications

32 TIANYI LUO Corinne Hoesli Matériaux pour applications biomédicales / Materials for biomedical applications

34 Si Da Ling Corinne Hoesli Matériaux pour applications biomédicales / Materials for biomedical applications

35 José Luis Quijano Mendoza Diego Mantovani Matériaux pour applications biomédicales / Materials for biomedical applications

36 Sirirat Khemasiri Mohamed Siaj Matériaux pour applications biomédicales / Materials for biomedical applications

37 Ernso Auguste Guillaume Goubert Matériaux pour applications en énergie / Materials for energy applications

39 Siwar Mhabrech Guillaume Goubert Matériaux pour applications en énergie / Materials for energy applications

40 Christopher Copeman Ashlee Howarth Matériaux pour applications en énergie / Materials for energy applications

41 Marc-Olivier Gosselin Allison Wustrow Matériaux pour applications en énergie / Materials for energy applications

42 Vivian Montanez Valderrama Mihaela Cibian Matériaux pour applications en énergie / Materials for energy applications

44 MARWA CHAABEN Joshua Byers Matériaux pour applications en énergie / Materials for energy applications

45 Rupinder Kaur Will Skene Matériaux pour applications en énergie / Materials for energy applications

46 Ahmed BAAMER Joshua Byers Matériaux pour applications en énergie / Materials for energy applications

48 Salifou Megna Saïd Elkoun Matériaux pour le développement durable / Materials for sustainable development

50 Chaimaa Azizyani Saïd Elkoun Matériaux pour le développement durable / Materials for sustainable development

51 Alexios Plessas Len MacGillivray Matériaux pour le développement durable / Materials for sustainable development

53 LARA AHYAYA Saïd Elkoun Matériaux pour le développement durable / Materials for sustainable development

54 Abbas Zirakjou Sylvain G. Cloutier Matériaux pour le développement durable / Materials for sustainable development

55 Hadi Rammal Louis Cuccia Matériaux pour le développement durable / Materials for sustainable development

57 Alexandre Coulombe Youssouf Djibril Soubaneh Matériaux pour le développement durable / Materials for sustainable development

58 Anna Bisio François Perreault Matériaux pour le développement durable / Materials for sustainable development

59 anthony Rossignol Jerome Claverie Matériaux pour le développement durable / Materials for sustainable development

61 Luisa Isago Fusinato François Perreault Matériaux pour le développement durable / Materials for sustainable development

62 nazih ouassou Phuong nguyen-tri Matériaux pour le développement durable / Materials for sustainable development

63 Maude Bernier Will Skene Matériaux pour le développement durable / Materials for sustainable development

65 Maya Cardillo Len MacGillivray Matériaux pour le développement durable / Materials for sustainable development

66 Susanna Vu Ricardo Izquierdo Nanosciences

68 Nathan Camboulin Gabriella Tessitore Nanosciences

69 Leigh Byrne Ayse Turak Nanosciences

71 Pedro Mena-Giraldo John A. Capobianco Nanosciences

72 Robert Horne Barry Blight Nanosciences

74 Julien Gagnon Gabriella Tessitore Nanosciences

75 Michel Laforest Mongeau Mark Andrews Nanosciences

77 Gregory Amato Louis Cuccia Nanosciences

78 Camilo Garcia John A. Capobianco Nanosciences

80 Sunidhi Devi Mehla John Oh Nanosciences

Poster # Affiche



 

 

 

 

 

 

 

 

Conférences plénières / Plenary lectures 

 

 

 

 

 

 

 

 

 

 

 



CONFÉRENCE PLÉNIÈRE - 15 juin à 11h15 
PLENARY SPEAKER - June 15 at 11:15 am 

 

 

 

 

 

 

 
Joe Schwarcz 

McGill University, Montréal, Canada 
 

    Title |         PLASTICS: HISTORY, FACTS AND MYTHS
 

Abstract | When young Ben was counseled by a family friend in the 1967 classic film, “The Graduate” 

that the future lay in plastics, audiences did not bat an eyebrow. Plastics were flying high! But these days 

plastics are often regarded as a pariah, a blot on the environment and an insidious contributor to disease. 

The truth is that plastics are an essential component of modern life and an unbiased discussion of their 

history and uses can allow these materials to be viewed with the proper perspective. 

 

Bio | Joe Schwarcz, PhD, CM is Director of McGill University’s “Office for Science and Society” which 

has the mission of separating sense from nonsense. He is the recipient of numerous awards for teaching 

chemistry and for interpreting science for the public. He was the first non-American to win the American 

Chemical Society’s prestigious Grady-Stack award for popularizing chemistry. In 2015 he was awarded 

the Balles Prize for Critical Thinking by the Committee for Skeptical Inquiry. Dr Joe” has hosted a radio 

show on science for forty-five years, has appeared hundreds of times on television, writes a regular 

newspaper column and is the author of twenty best-sellers. He has been awarded four honorary 

doctorates and is a Member of the Order of Canada. Professor Schwarcz teaches a course on “Food 

and Nutrition” that with 2700 students holds the record for the largest enrolment for any university course 

in Canada. He is also an amateur magician, often spicing up his presentations with a little magic. 

https://www.mcgill.ca/oss/joe-schwarcz-phd-cm-director


CONFÉRENCE PLÉNIÈRE - 16 juin à 9h00 
PLENARY SPEAKER - June 16 at 9:00 am 

 

 

 
 

 

 

 
Lauren Macreadie  

University of New South Wales (UNSW), Sydney, Australia 
 

  Title |      Reimagining MOF Design with Three-Dimensional Linkers: Expanding 
Pore Chemistry and Flexibility

 

Abstract | Aromatic ligands with polycarboxylate or multitopic functionalities have long been the 

cornerstone of metal–organic framework (MOF) design. Their rigidity, availability, and versatile 

coordination modes have enabled the creation of an extensive library of MOFs. Yet, their reliance on 

phenyl-based interactions can limit chemical diversity within pore environments and constrain functional 

tunability. Our research introduces three-dimensional (3D) linkers, such as cubane-1,4-dicarboxylic acid 

(H₂cdc), bicyclo [1.1.1] pentane-1,3-dicarboxylic acid (H₂pdc), and p-carborane-1,12-dicarboxylic acid 

(H₂pcarb), as alternatives to benzene-1,4-dicarboxylic acid (H₂bdc). These 3D linkers allow the 

construction of MOF analogues that retain structural similarity while offering new opportunities to 

modulate pore chemistry and probe host–guest interactions.1-3 

To maximize their potential in gas storage and separation, MOFs must exhibit both responsiveness and 

flexibility.4 We demonstrate strategies to control localized flexibility, such as negative thermal expansion 

(NTE), and global framework flexibility, including breathing behavior in response to guest molecules. 

Using aliphatic linkers, we tune thermal expansion coefficients and uncover the influence of hybridization 

on framework dynamics. In complementary studies, we design pillared zinc triazolate MOFs with bulky 

3D linkers that resist collapse and display enhanced flexibility under gas loading. Coupling gas 

adsorption with in situ powder X-ray diffraction (PXRD) provides a powerful asynchronous approach to 

track structural evolution during sorption (Figure 1). Together, these studies highlight how incorporating 

3D linkers expands the design space of MOFs, enabling new pathways to control flexibility, stability, and 

guest responsiveness. These features are essential for advancing their applications in adsorption, 

storage, and separation technologies. 
1. Booth, S.A., Bon, V., Edwards, C., Savage, P., Evans, J.D., Kaskel, S., Macreadie, L.K.* Angewandte Chemie International Edition, 2025, just accepted. 

2. C. Chen, C, H. E. Maynard-Casely,S. G. Duyker, R. Babarao, C. J. Kepert, J. D. Evans, L. K. Macreadie, Chemistry of Materials, 2023, 35 9945. 

3. Macreadie, L.K., Mensforth, E.J., Babarao, R., Konstas, K., Telfer, S.G., Doherty, C.M., Tsanaktsidis, J., Batten, S.R., Hill, M.R. Journal of the American Chemical Society, 2019, 141, 3828. 

4. A. B A. Schneeman, V. Bon, I. Schwedler, I. Senkovska, S. Kaskel, R. A. Fischer Chemical Society Reviews, 2014, 43, 6062. 

 

 

Bio | Dr Lauren Macreadie is a Scientia Fellow and Senior Lecturer in the School of Chemistry at UNSW 

Sydney. Her research focuses on the design and understanding of porous materials, particularly metal–

organic frameworks (MOFs), to address challenges in carbon capture, water harvesting, and chemical 

separations. Her group specialises in the use of advanced X-ray diffraction techniques to probe how 

external stimuli influence the structure and stability of these materials, with the goal of linking 

fundamental behaviour to real-world applications. Lauren completed her PhD through a joint program 

with CSIRO and Monash University in 2016. She subsequently held research positions at Trinity College 

Dublin, working on MOFs for water splitting, and at CSIRO in Melbourne, where she investigated MOFs 

for use in respiratory protection in collaboration with the Defence Science and Technology Group. She 

began her independent career as a lecturer at Massey University in 2020, before undertaking a DECRA 

fellowship at the University of Sydney in 2021. In 2022, she joined UNSW as a Scientia Senior Lecturer. 

 

https://www.unsw.edu.au/staff/lauren-macreadie


 

 

 

 

 

 

Conférences invitées / Invited lectures 



 

10e Colloque annuel sur la recherche des matériaux fonctionnels 

10th Advanced Materials Annual Meeting 

GREENER REGENERATION, SAFER WATER: A CHARGE 

SWITCHABLE ION EXCHANGE RESIN FOR SUSTAINABLE PFAS 

REMOVAL  

 

Yiming Chen1, Farhad Farnia2, *, and Yue Zhao1, * 

 
1 Chemistry department, University of Sherbrooke, Sherbrooke, QC, J1K 2R1, Canada 

2 Ecofilter Tek, Pavilion 1 3000, Boul. de l’Université Sherbrooke, Sherbrooke, Quebec, J1K 0A5, 

Canada  

* farhad.farnia@ecofiltertek.com; yue.zhao@usherbrooke.ca 

 
 

 

 

Per- and polyfluoroalkyl substances (PFAS) are persistent contaminants of growing 
concern in drinking water due to their environmental stability, mobility, and adverse health 
impacts. Conventional ion exchange resins can effectively remove PFAS; however, they 

are single-use or their regeneration typically requires organic solvent or high concentrated 
brine, generating secondary waste streams and increasing operational complexity and 

cost. Here, we present a novel charge-switchable ion exchange resin designed for efficient 
PFAS capture and sustainable regeneration. The resin possesses pH-responsive 

functional groups that reversibly alter the surface charge in response to different pH. When 
filtering drinking water, the resin exhibits strong affinity for negatively charged PFAS 
molecules through electrostatic interactions. Under the regeneration, a mild alkaline 

aqueous solution (pH 10–11) induces a reversible transition in the resin surface charge 
from positive to negative, thereby releasing the adsorbed PFAS through repulsion. Rapid 

small-scale column tests (RSSCTs) using groundwater collected from Orange County 
Water District (OCWD) demonstrated outstanding PFAS removal performance, along with 

robust cycling performance over six regeneration cycles. Importantly, the regeneration 
process produces a concentrated PFAS stream compatible with downstream destruction 
technologies, enabling a more sustainable treatment train. This work highlights a scalable 

and environmentally responsible approach to PFAS remediation in drinking water systems. 
By eliminating the reliance on harsh regenerants and enabling simple pH-driven 

regeneration, the proposed resin addresses key limitations of current ion exchange resins 
and offers a promising pathway toward safer and more cost-effective water treatment 

solutions. 
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Au niveau collégial, les possibilités d’être initié à la chimie des matériaux et à l’expérience 
en recherche qui en découlent sont extrêmement rares. Parallèlement, nous bénéficions 
d’une population étudiante extrêmement motivée, curieuse et créative. Le cégep est donc 
le lieu idéal pour faire l’initiation de notions telles que la structure des polymères, les 
diagrammes à bandes, les bases de l’électrochimie ainsi que les propriétés des matériaux 
fonctionnels et leurs modes de préparation. Les situations authentiques ont été utilisées 
comme approche pédagogique pour déconstruire et mettre en pratique ces notions 
complexes habituellement abordées tardivement à l’université. 

Pour introduire les polymères, une banque de données sur mesure a été mise à la 
disposition des étudiant·es présentant des caractérisations variées. À la manière d’un group 
meeting, les étudiant·es ont été amenés à échanger sur leurs résultats et leur cheminement 
afin de déterminer la structure de leur polymère; une véritable incursion dans le monde de 
la recherche! Une expérience de laboratoire a aussi été réalisée en concluant sur 
l’assemblage d’un dispositif électrochimique impliquant un électrolyte aqueux. Enfin, un 
cours qui rend la chimie concrète dans toute sa richesse! 
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FROM ELECTROCHEMISTRY TO ENABLING DISCOVERY: A 

SCIENTIST’S TRANSITION INTO ADVANCED INSTRUMENTATION 
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DAVID POLCARI1* 
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The transition from academia to industry often requires a shift in both mindset and scope 
of impact. In this presentation, I will share my journey from a PhD in electrochemistry at 
McGill University and Postdoctoral at UQAM in energy materials to my current role as 

Director of Business Development at Systems for Research (SFR). 

After several years conducting research in advanced electrochemical and analytical 
techniques, I sought to broaden my impact by supporting a wider scientific community. 

This led to a transition into scientific instrumentation, where I began working closely with 
researchers to enable technology adoption. 

At Systems for Research, my role has expanded from regional business management to a 
national strategic function involving partnerships, infrastructure projects, and engagement 

with leading research institutions. This presentation highlights how combining technical 
expertise with commercial insight can help bridge academia and industry to accelerate 

scientific discovery. 
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My academic journey started with a failure… And there were many more along the way, 
even after I got my dream job: assistant professor of chemistry in autumn 2024. The aim of 
this talk is to remind us all the value of failures and how they can shape entire lives, reveal 
new paths and create opportunities, and why it is important to remain curious to go forward 

in our exploration of material science. 

Mon parcours académique a commencé par un échec et plein d’autres se sont présentés 
au cours du temps, même avoir obtenu ma job de rêve à l’automne 2024 : professeur 
assistant en chimie à l’université. Le but de cette présentation est de nous rappeler à 
toutes et tous la valeur des échecs, comment ils peuvent modeler des vies entières, 
révéler de nouvelles avenues et créer des opportunités – et pourquoi il est crucial de 

rester curieux tout au long de nos aventures en science des matériaux. 
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TRAVAILLER À LA DIVISION DES ÉTUDES DE TERRAIN  

 

Laurianne Gravel Tatta1* 
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* laurianne.graveltatta@environnement.gouv.qc.ca 

J’ai complété ma maîtrise à l’Université de Montréal dans le groupe d’Antonella Badia, affilié 
au CQMF, où j’ai étudié les interactions entre le nanophytoglycogène et les propriétés 
biophysiques du surfactant pulmonaire. Ce projet, à l’interface de la chimie des matériaux 
et de la santé, m’a permis de développer une solide expertise en analyse biophysique, en 
méthodes expérimentales et en communication scientifique. 

Aujourd’hui, je travaille comme chimiste au Centre d’expertise en analyse environnementale 
du Québec (CEAEQ), au sein du MELCCFP, dans la Division des études de terrain (DET). 
J’y planifie et supervise des travaux d’analyse chimique et d’expertise scientifique sur le 
terrain, autant dans le cadre de projets planifiés que lors d’interventions d’urgence. 

Une particularité essentielle de notre division est l’utilisation de laboratoires mobiles, qui 
nous permettent d’analyser l’air, l’eau et les sols, soit en temps réel ou rapidement, 
directement sur le terrain. Grâce à une vaste gamme d’instruments : analyseurs de gaz, 
chromatographes portatifs, détecteurs particulaires, spectromètres, sondes 
multiparamètres, etc., nous obtenons des résultats rapides et fiables. 

Nous intervenons dans des situations variées : incendies, déversements, épisodes 
d’odeurs, présence de particules, ou tout événement susceptible d’avoir un impact 
environnemental. En tant que chimiste de garde, j’évalue les risques dans les zones 
affectées, j’identifie et quantifie les contaminants, puis je transmets les résultats aux 
autorités du Ministère afin de soutenir la prise de décision. 

À travers cette présentation, je souhaite montrer comment un parcours en recherche peut 
mener à une carrière appliquée, dynamique et essentielle à la protection de 
l’environnement, où la science devient un outil d’intervention directement sur le terrain. 

FIGURE – TAGA - ANALYSEURS DE GAZ ATMOSPHERIQUES A L’ETAT DE TRACES 

 



 

10e Colloque annuel sur la recherche des matériaux fonctionnels 

10th Advanced Materials Annual Meeting 

MODIFICATIONS DE SURFACE POUR DES APPLICATIONS 

CARDIOVASCULAIRES : COLLABORATIONS CATALYSÉES PAR LE 

CQMF 

 

Corinne A Hoesli*1, Hugo A. Level1, Marc-Antoine Campeau1, Naya Marie Charron12, Mohamad 

A. Elkhodiry1, Omar S Bashth1, Mariève Boulanger1, Jean-François Tanguay3, Diego Mantovani2, 

Gaétan Laroche2 
1Département de génie chimique, Université McGill, Montréal, Canada 

2Centre de Recherche du CHU de Québec & Département de Génie des Mines, des Matériaux et de 

la Métallurgie, Université Laval, Québec, Canada 

3Institut de cardiologie de Montréal & Université de Montréal, Montréal, Canada 
* corinne.hoesli @mcgill.ca 

 
 

Les cellules formant des colonies endothéliales (CFECs – endothelial colony-forming cells en 
anglais) sont d’un intérêt particulier pour la conception de biomatériaux pour le traitement de 
maladies cardiovasculaires. Ces cellules très rares présentes dans le sang peuvent générer, à partir 
d’une seule cellule, une colonie de plus d’un centimètre de diamètre en 1-3 semaines de culture, et 
recouvrir une surface de l’ordre d’un mètre carré après êtres dispersées et cultivées à nouveau. 
Grâce à des collaborations catalysées par le CQMF, nous avons développé une technologie de 
modification de surface avec des anticorps et des peptides bioactifs afin de séparer les CFCEs 
d’autres cellules sanguines pour ensuite favoriser leur croissance sur différents matériaux. Quelques 
exemples d’application de la technologie seront présentés : 

1. La sélection et l’expansion de CFCEs sur des microporteurs en polystyrène. 
2. L’endothélialisation d’endoprothèses métalliques. 
3. L’endothélialisation de prothèses vasculaires en polytétrafluoroéthylène. 
4. La fondation d’une entreprise dérivée  - Capcyte Biothérapeutique. 

 

 

FIGURE 1   
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HAVING FUN WITH PHOTONS: NANO-ENHANCED 

PHOTOCATALYSIS AND SOLAR CELLS 

 

Dongling Ma1,* 
1 INRS, 1650 Boul. Lionel-Boulet, Varennes, QC, Canada 

* Dongling.ma@inrs.ca 

In this talk, I will present two examples, showing how we use nanoparticles to enhance the 
performance of photocatalysis and solar cells. The first example is about the in situ 
synthesis of plasmonic Ag nanoparticles (AgNPs) and Ag-MOM (metal organic matrix) 
using one-step facile approach. The intimate and stable interface between the AgNPs and 
Ag-MOM and hot electron transfer from the plasmonic AgNPs to MOM led to highly 
efficient visible-light photocatalytic H2 generation in aqueous solution, which surpasses 
most of reported MOF-based photocatalytic systems. This work sheds light on effective 
electronic and energy bridging between plasmonic NPs and metal organic matrix.  This 
work [Nature Communications (2023) 14:541] was done in collaboration with Prof. 
Dmytro F. Perepichka at McGill. 

The second example is on the synthesis and application of eco-friendly heterophase 
homojunction copper indium sulfide quantum dots (QDs) in non-fullerene organic solar 
cells (OSCs) for the first time. This novel nanostructure improves both sunlight absorption 
and charge transfer ability. As a result, nonfullerene OSCs involving two different types of 
photo-active layers and three different types of electron transport layers all demonstrate 

improved photoelectric conversion efficiency (PCE). With QDs concentration 
optimization, nonfullerene OSCs with the PM6:ITIC-4F and PM6:Y6 absorbers 
exhibit excellent PCEs of 14.04% and 16.26%, respectively, with enhancement factors 
among the highest ones reported for various QD-integrated OSCs. The results strongly 
suggest that the rational design of QDs and their optimal integration are critical for 
performance enhancement. This work [Sol. RRL 2023, 2300320] was done in 
collaboration with Prof. Ricardo Izquierdo at ETS. 
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Les allergies alimentaires et la maladie cœliaque constituent un enjeu croissant de santé 
publique au Canada, affectant plus de trois millions de personnes. Bien que la 
réglementation impose la déclaration des allergènes, aucun contrôle systématique n’est 
actuellement requis, exposant les consommateurs à des risques de contamination croisée 
et d’erreurs d’étiquetage. Les méthodes de détection existantes, notamment l’ELISA, 
présentent plusieurs limites, dont une faible capacité de détection multiplexe, des coûts 
élevés et une compatibilité limitée avec des applications industrielles à grande échelle. Dans 
ce contexte, nous présentons une preuve de concept d’une technologie de détection 
alternative aux approches ELISA conventionnelles : le Raman-ELISA (R-ELISA), développé 
par notre équipe. Cette approche repose sur l’amplification du signal Raman de colorants 
encapsulés dans des nanotubes de carbone (CNT), permettant une détection à la fois 
stable, sensible et simultanée de multiples analytes, avec des capacités multiplexes accrues 
grâce à l’analyse multivariée. Afin d’améliorer la dispersibilité des sondes en milieu aqueux 
et de permettre l’immobilisation covalente d’anticorps spécifiques, les CNT ont été 
fonctionnalisés par une couche polymérique hydrophile, homogène et réticulée, portant des 
groupements phosphates terminaux. Après ce revêtement, le potentiel zêta dépasse −50 
mV, indiquant une excellente stabilité colloïdale. Par ailleurs, l’épaisseur de la coquille 
polymérique ainsi que le degré de réticulation permettent d’ajuster finement l’intensité du 
signal Raman des colorants encapsulés, tout en modulant la stabilité globale des CNT en 
solution. Cette présentation détaillera les résultats expérimentaux relatifs à l’encapsulation 
des colorants, au dépôt homogène du revêtement polymérique sur les CNT, ainsi qu’à 
l’impact de ces paramètres sur la stabilité colloïdale et les performances des sondes pour 
la détection Raman.  
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Pythagore, Démocrite, Léonard de Vinci, ou, plus près de nous, Henri Poincaré et 
Pierre-Gilles de Gennes, sont souvent cités comme figures emblématiques de la 
polymathie. Force est toutefois de constater que de telles personnalités sont devenues 
atypiques, d’autant plus que le système universitaire contemporain tend à valoriser la 
surspécialisation plutôt que les savoirs transversaux. 

Cette évolution invite à repenser notre rapport au savoir. On peut en effet soutenir que le 
savoir est fondamentalement relationnel, faisant contrepoids à toute prétention à 
l’autosuffisance disciplinaire. L’identité et la fécondité d’une entité composée de multiples 
expertises se construisent dans l’interaction, la confrontation et le dialogue. La collaboration 
apparaît ainsi comme une réponse nécessaire à la complexité croissante des objets 
scientifiques : comprendre le réel exige une pluralité de regards, l’articulation de méthodes 
diverses et un véritable travail de traduction entre langages disciplinaires. 

Une telle dynamique trouve ses racines dans les couches les plus profondes de l’histoire 
évolutive de l’humanité. Le développement de Homo sapiens repose sur des capacités 
exceptionnelles de coopération, de transmission des savoirs et de construction collective 
des connaissances, comme le souligne Harrari dans son ouvrage « Homo Sapiens ». La 
science moderne peut ainsi être comprise comme une extension institutionnalisée de cette 
intelligence collaborative, où l’accumulation et la mise en relation des expertises deviennent 
les véritables moteurs du progrès. Au-delà de conflits de pouvoir d’autre nature, elle doit 
reposer sur une éthique de la reconnaissance : reconnaître la valeur des autres approches, 
accepter les limites de la sienne propre et valoriser tant les contributions visibles 
qu’invisibles. En m’appuyant sur mon parcours scientifique et de gestionnaire, cette 
présentation propose une réflexion sur le partenariat scientifique, les modes de 
gouvernance, les équilibres de pouvoir et les mécanismes de décision. 

En conclusion, la collaboration n’est ni une fusion, ni un effacement des differences; elle 
constitue une unité tendue et féconde, dans laquelle les tensions disciplinaires deviennent 
sources d’innovation. À ce titre, elle incarne une manière à la fois lucide, et responsable de 
gérer la science aujourd’hui. 
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Systems for Research (SFR) has supported universities, industry, and health science institutions for 

over 34 years by delivering advanced scientific instrumentation to accelerate research and innovation. 

As part of this mission, SFR has recently partnered with NanoScale Metrix to bring next-generation 

nanoscale characterization technologies to the Canadian research community. 

Accurate characterization of nanoscale materials is essential for advancing applications in 

biomedical, environmental, and energy fields. However, widely used techniques such as dynamic 

light scattering (DLS) and electron microscopy often lack the resolution needed to analyze complex 

or heterogeneous systems, particularly below 50 nm. 

This presentation introduces the TaylorSizer platform from NanoScale Metrix, based on Size 

Distribution by Taylor Dispersion Analysis (SD-TDA). This approach enables rapid, high-resolution 

measurement of size distributions from ultrasmall molecules (<1 nm) to nanoparticles (~500 nm), 

directly in native or complex media with minimal sample volumes. 

Through selected case studies including quantum dots, polymer mixtures, and lipid-based drug 

delivery systems, we demonstrate how SD‑TDA uniquely resolves multimodal populations, 

quantifies subpopulations, and tracks dynamic processes such as aggregation, encapsulation, or 

polymerization in real time.  

This capability opens new opportunities for the design, optimization, and quality control of advanced 

functional materials across research and industrial applications. 
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Understanding career trajectories after graduate training has become increasingly 
important as academic positions represent a shrinking fraction of employment 

opportunities for highly trained researchers. In this talk, I present the first large‑scale 

analysis of career outcomes among alumni of the Quebec Centre for Advanced Materials 
(QCAM), focussing on MSc and PhD graduates from the 2019–2025 cohorts. Building on 

national evidence from previous similar studies and reports, this study situates QCAM 
alumni’s outcomes within the broader Canadian research labour market context. 

Using publicly available LinkedIn profiles, we tracked the careers of 192 QCAM alumni 
from our universities. Despite inherent limitations, the study provides valuable insights into 
the diversity of postgraduate career paths and Quebec’s retention rate. Our findings show 
that the majority of graduates eventually enter the private sector, with approximately one 

third working in academia (broadly defined), and only a small fraction holding faculty 
positions. Distinct patterns emerge between MSc and PhD graduates in terms of sectoral 

distribution and geographical mobility. 

Beyond documenting outcomes, this presentation highlights a persistent gap in graduate 
training: limited access to informal career knowledge and role models outside academia. I 

conclude by proposing the development of an alumni mentorship community to support 
current students through short, low-commitment mentoring interactions, and to reinforce 

career diversity as an integral part of research training. 
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La structure et l’enchaînement des monomères utilisés pour la synthèse des 
macromolécules dictent la microstructure des polymères obtenus en contrôlant la façon dont 
ils peuvent s’organiser, ce qui confère différentes propriétés aux matériaux à l'échelle 
macroscopique. Les polymères peuvent entre autres être fabriqués à partir de monomères 
linéaires ou monomères cycliques. Ces derniers sont généralement plus rigides que les 
premiers en raison de la mobilité limitée des cycles, ce qui peut se traduire par des 
propriétés mécaniques intéressantes. Un troisième type de polymère est envisageable, les 
poly(cage)mères, qui résultent de la connexion de cages tridimensionnelles, en tant que 
monomères. Toutefois, malgré plusieurs efforts de la communauté scientifique, peu de 
poly(cage)mères ont été préparés jusqu'à présent, et ce, avec beaucoup de difficultés et 
avec un faible rendement. 
 

Notre équipe propose de relever les défis associés à l'obtention de ces matériaux polymères 
intéressants autant d’un point de vue pratique que fondamental. Des cages phosphore-
azote (PN) ont tout d’abord été utilisées pour préparer des poly(cage)mères, dont les 
propriétés thermiques et mécaniques ont été étudiées.[1] Nous visons maintenant à intégrer 
un caractère auto-réparant à cette classe de matériaux en la combinant à une plateforme à 
base de poly(urées) [2] afin d’étudier l’impact de ces modifications sur les propriétés 
mécaniques des nouveaux matériaux polymères préparés par notre équipe. 
 
 
[1] M. F. Abdollahi, E. N. Welsh, M. Shayan, A. Olivier, N. Wilson-Faubert, U. Werner-
Zwanziger, A. Nazemi, A. Laventure and S. S. Chitnis, J. Am. Chem. Soc. 2025, 147, 9229-
9241. 

[2] A. Maity, J. Chen, N. Wilson-Faubert, A. Laventure, A. Nazemi. Macromolecules 2024, 

57, 1, 305-316. 
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* marc-andre.fortin@gmn.ulaval.ca 

Hydrogels are increasingly used as cell scaffolds in biomedical applications, yet their poor 
visibility in MRI limits precise monitoring. To address this, researchers have developed 
USPION‑enhanced hydrogels using ultra‑small superparamagnetic iron oxide nanoparticles 

(USPIONs, <5 nm cores) that generate positive T1‑weighted contrast without the artifacts 

typically produced by negative MRI agents. 
These USPIONs, synthesized through thermal decomposition followed by PEG‑phosphate 

ligand exchange for stability and biocompatibility, were incorporated into alginate hydrogels 
used for tissue engineering and cell encapsulation. The resulting magnetic hydrogels and 
microbeads engineered for the therapy of diabetes type 1 (TD1) (800–900 μm) maintained 
favorable relaxometric properties, structural integrity, and excellent MRI visibility both in vitro 
and in vivo. 
When loaded with MIN6 insulin‑producing cells, the USPION‑alginate microbeads 

preserved cell viability and glucose responsiveness over 14 days. In diabetic mouse models, 
implanted beads supported normoglycemia for up to 10 weeks, demonstrating therapeutic 
potential. MRI follow‑up confirmed stable contrast, absence of imaging artifacts, and reliable 

localization of implants over time. In parallel, a 3D‑contouring method enabled precise 

delineation of engineered hydrogel structures, supporting geometrical conformity 
assessments. 
Importantly, the strong and persistent MRI signal enabled MRI‑guided surgical retrieval, 

validating a key requirement for clinical translation of encapsulated cell therapies. 

Together, these findings establish USPION‑labeled alginate hydrogels as a promising 

platform for real‑time MRI tracking, structural visualization, and safe management of 

implanted cell scaffolds, with particular relevance for T1D cell therapy and other applications 
requiring intensive MRI monitoring. 

References: 

1Leon-Chaviano S, Fortin MA et al; 

A Nanoparticle Ink Allowing the 
High Precision Visualization of 

Tissue Engineered Scaffolds by 

MRI; Small 19 (30), 2023. 

2 Xiao W, Legros P, Oh J, Fortin 

MA; Superparamagnetic Iron 
Oxide Nanoparticles Stabilized 

with Multidentate Block 
Copolymers for Optimal Vascular 

Contrast in T1-Weighted Magnetic 

Resonance Imaging. ACS Appl 
Nano Mater 1 (2), 2018.  
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Upconverting nanoparticles (UCNPs) transform low-energy near infrared (NIR) radiation 
into higher-energy ultraviolet and visible (UV-vis) radiation. In the past 10 years, our 

groups have shown that this can be exploited to release drugs on-demand, by coating the 
UCNPs with layers that include a photo-sensitive moiety that allows release of 

encapsulated molecules upon NIR irradiation. In this work we show how a light-breakable 
silica coating on UCNPs can be used to encapsulate leuprolide and release it on-demand. 

Leuprolide is a gonadotropin necessary to stimulate oocyte production during in in-vitro 
fertilization (IVF); for IVF to be successful, women must inject themselves with this 

hormone at a specific time of the day over the course of two weeks. Small delays in the 
injection can compromise the treatment. To overcome this challenge, we encapsulate the 
leuprolide-containing UCNPs inside polymeric, non-degradable microneedles. Upon NIR 
irradiation, leuprolide is released from the microneedles and reaches the blood stream. 
The combination of UCNPs and microneedles offers several advantages: the UCNPs 

remain encapsulated within the microneedles, avoiding any potential issues arising from 
their circulation or accumulation in the body; NIR irradiation, unlike UV light, is benign and 

does not damage skin nor cause carcinogenicity; unlike injections, microneedles are 
almost painless, thus lowering the barrier to patient compliance; and the NIR irradiation 
could be easily automated by layering a portable NIR laser source onto the microneedle 
patch, which could be programmed to shine always at the same time of the day. Clinical 

translation of this device could greatly improve IVF success. 
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COLLABORATION INTERORDRE : DE L’IMPRIMERIE VERS LA 

FABRICATION DE DISPOSITIFS FONCTIONNELS 

 

NGOC DUC TRINH1* 
1Institut des communications graphiques et de l’imprimabilité, 999 Émile-Journault Est, Montréal, 

Québec, Canada 

* ngoc-duc.trinh@i-ci.ca 
 

L’Institut des communications graphiques et de l’imprimabilité (ICI) est mandaté pour la 
gestion du centre collégial de transfert technologique (CCTT) en communication graphique 
et en imprimabilité associé au Collège Ahuntsic, à Montréal. Grâce à l’expertise technique 
et à l’équipe multidisciplinaire composée d’experts en formulation et en manufacture 
avancée par des procédés d’impression rotatifs, l’ICI accompagne de nombreux partenaires 
industriels et académiques dans le développement de prototypes et la montée en échelle 
de la fabrication de dispositifs fonctionnels. Depuis plus de dix ans, cette expertise unique 
a été valorisée à travers des collaborations avec le milieu universitaire, notamment au sein 
du Réseau stratégique pancanadien GreEN Electronic Network, par la mise en place d’une 
formation sur mesure concernant la formulation d’encres et des procédés d’impression 
destinée aux étudiant.es gradué.es, la production d’une plateforme test commune et les 
projets collaboratifs concernant l’électronique imprimée écoconçue.  

Fort de ce succès, la présentation mettra l’emphase sur les retombées de cette collaboration 
par des exemples de projets interordres impliquant l’ICI et des partenaires universitaires, 
dont la création du regroupement FRQ de la Zone d’Innovation Technum Québec, nommé 
ÉLICIR, réunissant des chercheurs issus de CCTT, du milieu collégial et universitaire pour 
le développement d’électronique imprimée biosourcée, ainsi que sur différents projets 
universitaires impliquant la formation et l’encadrement d’étudiant.es gradué.es travaillant 
dans les laboratoires de l’ICI. 

Ces collaborations ont permis de mettre en valeur le rôle essentiel des CCTT dans 
l’écosystème de la recherche, en synergie avec les chercheurs universitaires et les 
partenaires industriels. 

 

FIGURE 1. PRESSE INDUSTRIELLE DÉDIÉE À LA RECHERCHE APPLIQUÉE À L’ICI 
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FROM STUDENT MEMBER OF QCAM TO COORDINATOR OF THE 

CFI FUNDED POLYMER BIG DATA INTERFACE (PYRIDINE) 

PROJECT 

 

VINCENT ST-ONGE*, Jérôme Claverie, Nathalie Faucheux, Kamal Bouarab, Saïd Elkoun, Pierre 

Harvey, Pierre Lavigne, Mathieu Robert, Armand Soldera, Shengrui Wang, Yue Zhao, Chantale 

Pouliot, Danny Létourneau, Patrice Cousin, Philippe Venne, Philip Richter, René Gagnon 

Université de Sherbrooke, 2500 Blvd. de l’Université, Sherbrooke, QC, Canada 

* vincent.st-onge@usherbrooke.ca  

 

Predicting properties from a known material is commonly achieved by finding relationships 
between its molecular structure and relevant properties of similar materials known in the 
literature or by using additive modelling approaches. Although this prediction step is still 

needed to find adequate physical and chemical descriptors, if one had a tool that can 
predict optimal structures for a set of desired properties, research could go much faster. 

This tool is what the Polymer Big Data Interface aims to develop, specifically for polymeric 
materials, which face additional challenges compared to small molecules. One example of 

such challenges is describing chain flexibility, which is severely impacted by tacticity.  

In this presentation, I will show how collaborative work between 10 professors (5 of which 
are members of QCAM) and 7 professionals can help address those challenges. I will also 
briefly discuss about my professional cursus initially as student member of QCAM during 
my graduate degrees to research professional and coordinator of the CFI-funded Polymer 

Big Data Interface (PYRIDINE) project. I will quickly conclude by summarizing the 
characterization services offered with the instruments bought within the PYRIDINE project. 

 

For more information about PYRIDINE: https://pyridine.recherche.usherbrooke.ca/fr/  

Characterization services: https://www.usherbrooke.ca/chimie/services/thermomecanique  

mailto:vincent.st-onge@usherbrooke.ca
https://pyridine.recherche.usherbrooke.ca/fr/
https://www.usherbrooke.ca/chimie/services/thermomecanique
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DÉVELOPPEMENT ET VALIDATION D’UN REVÊTEMENT 

ANTIBACTÉRIEN ADAPTABLE POUR LES IMPLANTS VERTÉBRAUX 

PASCALE CHEVALLIER1, RAFIK NACCACHE2,3, and DIEGO MANTOVANI1,* 
1Laboratory for Biomaterials and Bioengineering, CRC-I, Department of Min-Met-Materials Eng. 

& CR-CHU de Québec, Regenerative Medicine, Laval University, Québec, QC, Canada  
2Department of Chemistry and Biochemistry and the Centre for NanoScience Research, Concordia 

University, Montreal, QC, H4B 1R6, Canada 
3Quebec Centre for Advanced Materials, Concordia University, Montreal, QC, H4B 1R6, Canada  

* diego.mantovani@gmn.ulaval.ca 

L'objectif général du projet était de combiner les dernières avancées en science des nanomatériaux et 

en recouvrements polymère afin de mettre au point des systèmes innovants et modulables de 

libération de médicaments pour des implants rachidiens en titane. L’enjeu principal était de leur 

conférer des propriétés antibactériennes capables de limiter l’inflammation et les infections à court 

(1-7 jours) et moyen terme (1 mois), complications touchant près de 20 % des patients et engendrant 

des coûts importants pour le système de santé. 

Les résultats obtenus démontrent qu’un prétraitement adéquat de la surface du titane permet d’obtenir 

des revêtements adhérents et stables jusqu’à 28 jours, indépendamment du pH, dont la dégradation 

peut être contrôlée afin d’assurer une libération ciblée d’agents antibactériens, ici des Cdots chiraux 

(CCDs). À pH physiologique (7,4), seulement 45 % des Cdots sont libérés après 28 jours, alors qu’à 

pH inflammatoire (3), plus de 60 % le sont. De plus, la cinétique de libération vare selon le pH : lente 

et continue à pH physiologique, mais accélérée en condition inflammatoire. Les profils de relargage 

sont aussi fonction des groupements chimiques des nanoparticules (CCDs-OH et CCDs-NH₂), qui 

s’expliquent par des phénomènes de protonation et de déprotonation. Le contrôle de cette 

fonctionnalisation constitue donc un levier important pour ajuster le relargage des agents 

antibactériens. Enfin, les revêtements chargés en CCDs sont cytocompatibles et non-hémolytiques.  

Ce travail collaboratif a permis de valider une approche innovante visant à développer des 

revêtements intelligents capables de libérer des agents antibactériens de façon contrôlée en réponse à 

un environnement inflammatoire, pouvant durer un mois. Le projet a aussi conduit à développer une 

nouvelle classe de nanoparticules antibactériennes, à concevoir des recouvrements à relargage sur 

demande et ouvre la voie à des implants plus performants, susceptibles de réduire les complications 

post-chirurgicales. 



 

10e Colloque annuel sur la recherche des matériaux fonctionnels 

10th Advanced Materials Annual Meeting 

MATERIAL RESEARCH: MY JOURNEY AT THE LAMP AND XRD 

PLATFORMS AT UDEM 

 

Daniel Chartrand* 

Université de Montréal, Complexe des sciences – campus MIL 

1375, ave Thérèse-Lavoie-Roux 

Montréal, Qc, Canada 

* daniel.chartrand.1@umontreal.ca 

 

 

 

Plateforme LAMP (analyse de la photoactivité) 
La plateforme LAMP de l’Université de Montréal, une infrastructure dédiée à la 

caractérisation de matériaux photoactifs, de systèmes moléculaires et de dispositifs 
solaires. Elle met en valeur des capacités intégrées en spectroscopie, électrochimie et 

analyse de dispositifs, avec des applications telles que l’optimisation de cellules 
photovoltaïques, l’étude des dynamiques d’états excités et le suivi de réactions 

photocatalytiques et électrocatalytiques. 

Plateforme de diffraction des rayons X 
Le laboratoire de diffraction des rayons X offre des services complets d’analyse structurale 

des matériaux, allant de l’identification de phases de composés polycristallins à la 
détermination complète de structures cristallines. Les applications comprennent l’étude 

des transitions de phase, analyse in situ de dispositif, des films et fibres, ainsi que 
l’élucidation structurale détaillée de systèmes organiques et inorganiques. 

 

LAMP Platform (Photoactivity Analysis) 
The LAMP platform at Université de Montréal is a facility dedicated to the characterization 

of photoactive materials, molecular systems, and solar energy devices. It highlights 
integrated capabilities in spectroscopy, electrochemistry, and device testing, with 

applications including photovoltaic optimization, excited-state dynamics studies, and 
monitoring of photocatalytic and electrocatalytic reactions.  

X-Ray Diffraction Platform 
The X-ray diffraction laboratory provides comprehensive structural analysis of materials, 

from phase identification of polycrystalline samples to full single-crystal structure 
determination. Applications include the study of phase transitions, in situ analysis of 

devices, thin films and fibers, and detailed molecular and solid-state structure elucidation 
for organic and inorganic systems. 

. 
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FROM SELF-ASSEMBLY TO INNOVATIVE PRODUCTS 

 

THEO VAN DE VEN 

Department of Chemistry, Pulp and Paper Centre,  

3420 University Street, Montreal, QC, Canada 

  

* email: theo.vandeven@mcgill.ca 

 

A little over 20 years ago, I got interested in self-assembly. I was supervising 2 graduate 
students and had no idea that both their projects would lead to extremely interesting self-
assembled structures. The first student was to characterize a surface sizing agent used in 
papermaking and to find the reason why it performed better at pH7 than at higher or lower 
pHs.  The surface sizing agent was polySMA (Styrene Maleic Anhydride). It turned out that 
chains of SMA became rigid at pH7, due to the formation of an internal H-bond. Two chains 
could zip together, and more than two chains could form a sheet of aligned molecules, which 
would roll up into a nanotube. The second project dealt with micelles with a 
polycaprolactone core and a polyethylene oxide corona. Surprisingly, such micelles 
aggregated and I had asked my student to figure out why they were not stable. It turned out 
that with time the core crystallizes, causing the core to become disk-like. These disks could 
form linear aggregates by stacking. The linear aggregates would line up and form 2D raft 
structures. A forerunner of QCAM was CSACS, the Centre of Self-Assembled Chemical 
Structures, and I decided to join the center of which I later was to become the Director. When 
CSACS came up for renewing it was decided to join the Centre québécois sur les matériaux 
fonctionnels; the joint venture came to be known as QCAM, the Quebec Centre for Advanced 
Materials. This led to various collaborations on nanocellulose, nanomaterials self-assembled 
by nature. Chemically modified nanocellulose can be dissolved in an alkaline solution, and 
the cellulose can be resolidified in an acid bath, to make a variety of 1D, 2D and 3D products, 
some seen in Fig.1.  We founded a company, TreeMaTech Inc., to bring these products to the 
market. 

Fig. 1. Various objects made from an alkaline cellulose dope. From left to right: textile filaments, a 

drinking straw, a transparent film, and a glove. 
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CHIRALITY WITH A TWIST: DECACYCLENE 

CONGLOMERATE CRYSTALLIZATION 
Alicia McTaggart,1 Louis Cuccia1* 

1Concordia University, 7141 Sherbrooke St. W., H4B 1R6, Montreal, QC, Canada 

*Louis.Cuccia@concordia.ca  
 

Chirality is a fundamental property of some compounds, such as amino acids and nucleic 
acids, which are essential in the biochemical reactions of living organisms. Interestingly, all 
natural amino acids and sugars are homochiral, a phenomenon that violates the expected 
energetically stable 50/50 chiral composition of systems at equilibrium. Although the origin 
of homochirality is still a mystery, we do know that very small imbalances between non-
superposable mirror image pairs can be amplified to homochirality in systems that form 
conglomerate crystals. The complete deracemization of an achiral molecule was pioneered 
by the Viedma Ripening of sodium chlorate, starting from an initial bias of d- or l-crystals. 
Here, it was demonstrated that the entire system adopted the solid-state chirality of the 
crystal form that was in excess at the start of the reaction. Moreover, constant mechanical 
grinding of the saturated solutions provided the impetus that prevented the system from 
settling into a low-energy state, where racemic mixtures dominate. For a potential Viedma 
ripening candidate such as decacyclene, the intriguing possibility that the macroscopic 
chirality of its twisted conglomerate crystals is a function of the axial conformation of the 
underlying molecule is unproven in literature. Herein, decacyclene was crystallized in 
organic solvents via literature protocols and isolated as twisted ribbons, measuring up to 1 
cm long. Furthermore, the twist sense of individual crystals was established using optical 
light microscopy. Crystals with opposite twists consistently gave rise to mirror image solid-
state circular dichroism spectra, demonstrating for the first time that the axial chirality of the 
decacyclene molecule drives twist direction at the macroscopic level (clockwise twist 
(negative cotton effect) or counterclockwise twist (positive cotton effect). This suggests that 
decacyclene P and M molecules pack enantioselectively, leading to the preservation of 
handedness in homochiral crystal domains. It was further demonstrated that decacyclene 
undergoes Viedma Ripening in about 12 days, perhaps protracted by the low solubility of 
decacyclene. 
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UNE NOUVELLE FAMILLE D’ORGANIC FRAMEWORK : LES IOFS! 

 

Iness Boubadjou, Aymerick Faucher, Thierry Marchal,  

 Manoline Godinas E.Hamzehpoor et Olivier Fontaine,* 

University of Montréal, 1375 Ave.Thérèse-Lavoie-Roux, Montréal, QC, Canada 

* olivier.fontaine.1@umontreal.ca 

La transition énergétique stimule la découverte de nouveaux matériaux. Dans ce 

contexte, le choix des stratégies d’assemblage devient déterminant pour la conception 

de nouveaux matériaux. La chimie réticulaire et la chimie supramoléculaire sont 

aujourd’hui deux approches essentielles pour imaginer et construire de nouveaux 

matériaux. 

La première, illustrée par les MOFs (Metal Organic Framework) ou les COFs (Covalent 

Organic Framework), s’appuie sur des liaisons fortes et permanentes pour créer des 

réseaux cristallins ordonnés et poreux. La seconde, la chimie supramoléculaire, se base 

plutôt sur des interactions plus faibles mais réversibles, permettant alors un auto- 

assemblage de blocs moléculaires de manière contrôlée. 

C’est dans ce contexte que s’inscrivent les Ionic Organic Frameworks (IOFs) : une toute 

nouvelle famille de matériaux encore en développement, qui pourrait représenter la 

“première génération” de réseaux organisés uniquement grâce à des interactions 

ioniques. Ici, les blocs anioniques et cationiques s’assemblent autour de cœurs 

aromatiques symétriques comme le benzène, le pyrène ou le triphénylbenzène, et sont 

fonctionnalisés, par exemple, avec des groupements imidazolium pour la partie 

cationique et TFSI pour la partie anionique. Cette symétrie facilite leur organisation dans 

l’espace et permettrait de créer des structures supramoléculaires régulières. L’objectif à 

terme est de pouvoir maîtriser ces assemblages et leur organisation, afin de concevoir 

des réseaux supramoléculaires parfaitement ordonnés. 
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Unravelling the Mechanism of Mechanochromism of Luminescence 

Polymorphs 
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Organic fluorophores emit at different wavelengths based on their mode of 

packing in unit cell, which could be controlled by external stimuli like force. This 

phenomenon is known as mechanochromism and commonly observed in donor-

acceptor motifs. However, the mechanism by which their transformation occurs is not 

well-understood. Here in this work, we were able to postulate the pathway of 

Mechanochromism of polymorphs. We successfully isolated an elusive polymorph 

which exhibits different photophysical properties compared to the known polymorphs. 

Moreover, their crystal-packing is unique which aide usunderstand the plausible 

mechanism of the transformation of one polymorph to another. We investigated their 

emission properties, fluorescence lifetimes and quantum yield in detail to support our 

proposed mechanism. Their mode of packing, inter and intra molecular interactions in 

solid-state were also analyzed. 

 

 

 

 

 

 

 

 

FIGURE   

(Optional / Facultative) 
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HEAVY-ATOM ENGINEERING OF PHOSPHORESCENCE 

IN ISORETICULAR 3D COVALENT ORGANIC 

FRAMEWORKS 

 

RIDDHI BANSAL, LEILANI GUERRY WONG FOO, EHSAN HAMZEHPOOR 

Dept. Chimie, Université de Montréal, Montréal, Québec, Canada 

 

 

Abstract 

Covalent organic frameworks (COFs) are crystalline porous materials with high surface 

areas and tunable structures, making them promising for gas storage, catalysis, and 

optoelectronic applications. Their modular nature of organic building blocks enables precise 

tuning of properties through the meticulous choice of molecular building blocks. While two-

dimensional COFs rely on π–π stacking between layered sheets, three-dimensional COFs 

form fully interconnected porous networks, offering higher structural robustness and 

improved stability.  

In this poster, we investigate how incorporating heavy group 14 atoms (C, Si,Ge, Sn) into 

an isoreticular three-dimensional COF platform influences photophysical properties with 

minimum structural changes. These heavy atoms are expected to enhance spin-orbit 

coupling, while preserving the topology, crystallinity and porosity of the framework. Using 

pinacol boronate transesterification, we synthesize a series of highly porous (surface area 

>3000 m2.g-1), crystalline COFs with ctn-topology that exhibit phosphorescent emission. Our 

isoreticular series provides a platform to study changes in solid-state photophysics without 

altering the crystal structure. 
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IAPP surface-induced aggregation and corilagin’s inhibitory effect 
 

Shabeena Jegamohan1,2,3,†, Maziar Jafari1,3,†, Frédérique Bérubé1,2, Steve Bourgault1,2*, (Roger 
Gaudreault)1,3* 

 1 Université du Québec à Montréal, Montréal, Québec, Canada.  
2 Quebec Network for Research on Protein Function, Engineering and Applications, PROTEO, 
Canada. 
3 Quebec Centre for Advanced Materials (QCAM), Montreal, Quebec, Canada. 
†These authors contributed equally to this work 

* corresponding authors : bourgault.steve@uqam.ca ; gaudreault.roger@uqam.ca 

Proteins and peptides spontaneously assemble into various structured supramolecular 
entities that perform vital physiological functions. In pathology and biopharmaceutics, 
protein assemblies can form cytotoxic oligomers or protofibrils. Most studies focus on 
aggregation and inhibition processes in bulk solutions. However, local surface interactions 
are largely responsible for protein structural changes leading to aggregation. To date, 
research on surface-induced protein aggregation remains insufficient to comprehend 
underlying mechanisms. This work shows a systematic process to produce islet amyloid 
polypeptide (IAPP) exclusively surface-induced fibrils on Mica, polyethylene glycol (PEG), 
poly-hydroxyethyl methacrylate (pHEMA) and polystyrene (PS) polymeric-coated 
substrates. IAPP adsorbed and generated protofibrils, fibrils or spherical nanoscale 
particles, contingent upon the type of polymeric-coated surfaces. Polyphenols are known to 
alter structures and inhibit protein aggregation, preventing oligomeric cytotoxicity. This study 
further explores the effect of corilagin on surface-induced aggregation. Overall, corilagin 
exhibited differing inhibitory effects on the surface-induced IAPP structures, depending on 
the type of surfaces. 

FIGURE   
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INTERFACIAL FORMATION OF 2D COVALENT ORGANIC 

FRAMEWORK THIN FILMS 
 

SAMUEL LEVESQUE1, ANTONELLA BADIA and EHSAN HAMZEHPOOR 
1l’Université de Montréal, 1375 Ave. Thérèse-Lavoie-Roux, Montreal, Quebec, Canada 

 

 

 
 

 

 

2D covalent organic frameworks (2D COFs) are highly ordered, crystalline polymers with 
permanent porosity, making them attractive for applications in optoelectronics, membrane 

separations, and sensing. However, conventional synthetic methods typically produce 
polycrystalline powders that are difficult to process and unsuitable for device fabrication. 
Also, their optoelectronic properties depend on high crystallinity and controlled thickness, 

both of which are challenging to achieve. 

In this poster, we present an approach for thin film formation using interfacial synthesis 
with preorganization–polymerization. Uncontrolled 3D polymerization is suppressed by 
forming an interlocked layered hydrogen-bonded framework at the air-water interface 

using Langmuir-Blodgett (LB) techniques. The preorganized film is then polymerized via 
vapor infusion and transferred onto substrates using LB deposition for further analysis. 

The LB technique enables control over surface pressure and uniform film transfer, 
improving the processability of COF thin films, which will be further studied for mechanical 

and optoelectronic applications. 
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MECHANOCHEMICAL SYNTHESIS OF POROUS ORGANIC CAGES 

WITH SPIN-BEARING AND REDOX-ACTIVE UNITS 

 

Taraneh K. Beheshti, and Ehsan Hamzehpoor* 
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TRIARYLMETHYL RADICALS ARE A CLASS OF PERSISTENT OPEN-SHELL ORGANIC MOLECULES KNOWN FOR THEIR EXCEPTIONAL STABILITY AND 

UNIQUE ELECTRONIC PROPERTIES. THESE RADICALS HAVE ATTRACTED SIGNIFICANT INTEREST IN APPLICATIONS SUCH AS ORGANIC LIGHT-EMITTING 

DIODES (OLEDS), SPIN-BASED INFORMATION STORAGE, QUANTUM TECHNOLOGIES, AND ENERGY CONVERSION SYSTEMS, OWING TO THEIR 

TUNABLE REDOX BEHAVIOR AND LUMINESCENCE. HIGHLY SUBSTITUTED DERIVATIVES OF THESE RADICALS ARE PARTICULARLY STABLE DUE TO 

STERIC PROTECTION AND DELOCALIZATION OF THE UNPAIRED ELECTRON, MAKING THEM PROMISING TARGETS FOR ADVANCED FUNCTIONAL 

MATERIALS.  

DESPITE THEIR ATTRACTIVE PROPERTIES, THE SYNTHESIS OF HIGHLY SUBSTITUTED TRIARYLMETHYL RADICALS REMAINS CHALLENGING DUE TO 

COMPETING SIDE REACTIONS THAT COMPLICATE PURIFICATION. MECHANOCHEMISTRY OFFERS A PROMISING ALTERNATIVE, ENABLING RAPID 

REACTIONS WITH MINIMAL SOLVENT UNDER SOLID-STATE CONDITIONS. HOWEVER, ITS EFFECTIVENESS FOR GENERATING HIGHLY SUBSTITUTED 

RADICALS AND THE INFLUENCE OF SOLID-STATE CONDITIONS ON SUBSTITUTION PATTERNS REMAIN LARGELY UNEXPLORED.  

PRELIMINARY MECHANOCHEMICAL EXPERIMENTS EMPLOYED TRI- AND TETRA-CHLOROBENZENE AS ARYL PRECURSORS, WITH CHLOROFORM. 

UNDER INITIAL BALL-MILLING CONDITIONS, THE REACTIONS PREDOMINANTLY PRODUCED DISUBSTITUTED INTERMEDIATES, WITH NO DETECTABLE 

FORMATION OF TRI-SUBSTITUTED PRODUCTS. TO PROMOTE FURTHER SUBSTITUTION, REACTION PARAMETERS, INCLUDING MILLING TIME, 

FREQUENCY, AND THE USE OF LIQUID-ASSISTED GRINDING (LAG) ADDITIVES, WERE SYSTEMATICALLY OPTIMIZED. A TWO-STEP STRATEGY, IN WHICH 

ADDITIONAL EQUIVALENTS OF THE ARYL PRECURSORS WERE INTRODUCED AFTER INITIAL MILLING, ENABLED THE FORMATION OF SMALL AMOUNTS 

OF TRI-SUBSTITUTED INTERMEDIATES. THESE RESULTS HIGHLIGHT THE INFLUENCE OF STERIC CONSTRAINTS AND COMPETING SOLID-STATE 

PATHWAYS ON SUBSTITUTION PATTERNS AND PROVIDE VALUABLE INSIGHT INTO THE MECHANOCHEMICAL FORMATION OF HIGHLY SUBSTITUTED 

RADICALS.  

WE ARE CURRENTLY FOCUSED ON IDENTIFYING THE OPTIMIZED MECHANOCHEMICAL CONDITIONS FOR TRI-SUBSTITUTED RADICAL FORMATION, 

AFTER WHICH WE PLAN TO EXPLORE A BROADER SUBSTRATE SCOPE. THESE STUDIES AIM TO PROVIDE INSIGHTS INTO SOLID-STATE RADICAL 

FORMATION AND ESTABLISH A ROBUST METHODOLOGY FOR SYNTHESIZING HIGHLY SUBSTITUTED RADICALS, WITH POTENTIAL APPLICATIONS IN 

SPIN-ACTIVE MATERIALS. 
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POLYMÈRES BIOSOURCÉS POUR L’IMPRESSION 2D ET 3D 

Anthony Jolly1, Ana Tanase, Étienne Durand-Laberge, Audrey Laventure * 

 
1 Université de Montréal, 1375 Ave.Thérèse-Lavoie-Roux, Montréal, QC H2V 0B3, Canada 

* audrey.laventure@umontreal.ca 

 
 

La fabrication additive, ou impression 3D, permet de préparer des objets en superposant 

robotiquement, dans une géométrie préprogrammée, des couches successives de matériau. Les 

polymères constituent une classe de matériaux utilisés en fabrication additive. Cependant, la majorité 

des polymères utilisés proviennent de ressources pétrolières et ne sont pas biodégradables. 

Le Groupe Laventure, spécialisé dans l'étude des relations entre la structure, la mise en forme et les 

propriétés des matériaux, est l'un des groupes de recherche qui explorent, entre autres, des alternatives 

durables à l'impression 3D. Les polymères biosourcés possèdent un potentiel considérable en tant que 

matériaux écologiques pour cette technologie innovante.1-3  Parmi les diverses sources disponibles, 

les huiles végétales se distinguent comme des alternatives renouvelables aux polymères d'origine 

pétrolière. 

Dans cette étude, l’huile de canola a été fonctionnalisée avec des acrylates afin de produire des résines 

présentant des fonctionnalités moyennes comprises entre 1,87 et 2,78. Ces formulations ont été 

caractérisées de façon rhéologique, photochimique et mécanique L’augmentation de la fonctionnalité 

réduit l'énergie critique, la profondeur de pénétration ainsi que légèrement, la viscosité de la résine. 

Elle accroît également la densité de réticulation des matériaux imprimés, doublant ainsi le module de 

traction, qui passe de 9 à 18 MPa. Outre les matériaux 3D, ces formulations d’huiles végétales ont 

aussi été utilisées pour des applications de revêtement en collaboration avec une entreprise 

d’impression.  

 
1. V. S. D. Voet, J. Guit and K. Loos, Macromol. Rapid Commun., 2020, 42, 2000475. 
2. J. Thomas and R. Patil, Industrial & Engineering Chemistry Research, 2023, 62, 1725-1735. 
3. A. Vilanova-Perez, S. De la Flor, X. Fernandez-Francos, A. Serra and A. Roig, ACS Appl. Polym. 

Mater., 2024, 6, 3364-3372. 
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 The development of well-defined amphiphilic block copolymers has been 
considered as a promising platform for controlled drug delivery. They can self-assemble in 
water to form colloidally-stable nanoassemblies, capable of encapsulating and delivering 
therapeutics to target sites. Of various polymerization techniques, reversible deactivation 
radical polymerization (RDRP) (named controlled/living radical polymerization) through 
atom transfer radical polymerization (ATRP) and reversible addition-fragmentation chain 
transfer (RAFT) polymerization mechanisms has been significantly explored as a robust 
means to synthesize well-defined amphiphilic block copolymers with predetermined 
molecular weights, narrow molecular weight distribution, various architectures and 
functionalities. Recent advance is to employ UV and visible light, instead of the use of oil 
batch (thermal source) to induce RDRP. This photo-induced RDRP has been significantly 
investigated to synthesize mostly homopolymers. However, this approach has rarely been 
studied to synthesize well-defined block copolymers, particularly stimuli-responsive block 
copolymers, for controlled drug delivery. ¸ 

 This presentation describes our investigation of photo-induced atom 
transfer radical polymerization, initiated with a poly(ethylene glycol)-based bromine 
macroinitiator, to synthesize well-defined poly(ethylene glycol)-based amphiphilic block 
copolymers. Adopted from literature exploring photo-induced ATRP with a small bromine 
initiator, typically, ethyl α-bromoisobutyrate, the important parameters such as ligands, 
solvents, monomer/initiator, and monomer/solvent ratio were investigated with various 
monomers as methacrylates and acrylate to optimize the condition for block 
copolymerization.  

 This design of the reaction space provides a predictive model for the 
synthesis of complex polymer architectures. By establishing these optimized parameters, 
we pave the way for the next phase of this research: the introduction of a responsive 
thioacetal linkage at the block junction. This will enable the creation of smart nanocarriers 
capable of spatiotemporal degradation and on-demand cargo release in response to 
oxidative/light-based triggers. This work contributes to the field of macromolecular 
engineering by providing a versatile, green strategy for the precision design of therapeutic 
delivery platform. 
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Electrically conductive (π-conjugated) polymers are tunable organic materials with unique electronic 
properties and broad applications, making them promising alternatives to inorganic polymers. 3,4-
Alkylenedioxythiophene-based polymers are derivatives of polythiophenes that exhibit reduced 
oxidation potential, favorable electrical conductivity, good stability in the oxidized state, and high 
chemical stability. Compared to PEDOT [poly(3,4-ethylenedioxythiophene)], 3,4-
propylenedioxythiophene (ProDOT) contains an additional methylene group in its dioxy bridge, 
which enhances conformational flexibility and facilitates the incorporation of functional side chains 
for diverse applications. 

Self-doped conducting polymers are conjugated polymers in which a fraction of the monomer units 
contain covalently attached ionizable functional groups that act as immobile dopants. In this work, 
we focus on the design and development of self-doped ProDOT based polymer derivative through 
the rational incorporation of functional side chains and photopolymerizable acrylate groups. The 
introduction of these functionalities not only improves solubility in organic solvents but also enables 
a simple and environmentally friendly photopolymerization strategy suitable for 3D printing 
applications without the need for additional additives. This novel approach is expected to overcome 
the limitations associated with conventional conducting polymers, while enabling the development 
of advanced materials for a broad range of applications, including energy storage and conversion, 
bioelectronics, solar cells, supercapacitors, biosensors, and optoelectronic devices. 
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Dynamic polymeric materials have emerged as an important class of adaptable systems because they 

combine the structural stability of crosslinked networks with the reversibility of dynamic covalent 

bonds. Among a variety of the dynamic materials based covalent adaptive networks (CANs). 

Polyimine based CANs are particularly attractive due to the reversible nature of Schiff base linkages, 

mild conditions for the synthesis, and their great potential for the development of sustainable 

materials. Despite these advantages, most of the reported polyimine networks relying on the use of 

low-molecular weight polyaldehyde crosslinkers impose of limited control over crosslink distribution 

and structural organization. To overcome these limitations, new molecular strategies capable of 

introducing greater adaptability within the networks structure are required.  

In this work, polymeric polyaldehyde crosslinkers based on aldehyde-functionalized poly(2-

hydroxyethyl acrylate) (PHEA-CHO) are developed to form polyimine-based covalent adaptive 

networks materials with improved architectural control and adaptability. An incorporation of the 

polymeric polyaldehyde framework enables systematic tuning of crosslink density, network 

organization, and dynamic behavior. Dynamic imine linkages formed between PHEA-CHO and 

multifunctional amines generate adaptable polymer networks capable of reversible bond exchange 

while maintaining structural integrity. Systematic studies of the resulting networks could provide an 

insight into how polymeric crosslink architectures influences dynamic exchange behavior, 

mechanical performance, and thermal properties of polyimine network materials. The developed 

strategy is anticipated to expand the molecular design space of polyimine networks and establish a 

promising platform for next-generation sustainable materials. 
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Smart electro-spun (e-spun) nanofibrous mats have been developed as promising platforms for 

localized implantable cancer treatment because they are mimic to extracellular matrix, provide high 

surface area, and enable the controlled/enhanced release of encapsulated therapeutic agents directly 

at tumor sites. This localized approach allows to maintain effective drug concentrations in cancerous 

tissues while reducing exposure to healthy tissues. Cancer microenvironments have been known to 

contain abnormal biological environments, e.g., acidic pH, elevated reactive oxygen species (ROS), 

and particularly high intracellular glutathione (GSH) level. Promisingly, disulfide (SS) bond has been 

known to be cleaved in a reducing environment (e.g. in the presence of reducing agent such as 

GSH).E-spun nanofibers based on poly(vinyl alcohol) (PVA) has been widely explored because PVA 

has excellent biocompatibility and electro-spinnability. To impart their dimensional stability in 

aqueous environments, PVA nanofibers are required to be crosslinked. Our lab demonstrated the 

versatility of our approach exploring degradable boronic ester chemistry with the synthesis of 

stimulus-responsive degradable diphenyl boronic acid crosslinkers for the development of smart 

PVA-based e-spun nanofibers crosslinked with BE bonds degradable in response to multiple stimuli, 

such as acidic and alkaline pH, ROS and glucose.    

My MSc research focuses on the development of GSH-responsive degradable PVA-based e-spun 

nanofibrous mats crosslinked with boronic ester crosslinks. This research centers the synthesis of a 

novel diphenyl boronic acid labeled with disulfide bond that can be used as a GSH-degradable 

crosslinker for post-crosslinking of e-spun nanofibrous mats. The fabricated disulfide-crosslinked 

nanofibrous mats are evaluated for GSH-responsive degradation and controlled release of anticancer 

drugs as well as biological interactions in vitro (cells) and in vivo (animal model) to see their 

feasibility toward localized implantable cancer treatment, exhibiting controlled/enhanced release of 

encapsulated anticancer drugs.  

mailto:*John.Oh@concordia.ca
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La dépolymérisation des polymères vinyles reste ardue : les voies thermo-catalytiques produisent 

surtout des réarrangements, d’où l’intérêt d’une approche radicalaire. Toutefois, cliver de façon 

homolytique des liaisons C–C non activées à température modérée reste difficile. Dans ce contexte, 

ce projet vise à utiliser la photocatalyse (TiO₂) pour oxyder ponctuellement des liaisons C–H en 

radicaux, déclencher la β-fragmentation de chaîne et éviter une seconde oxydation adjacente. La 

méthode s’appuie sur un photocatalyseur plasmonique TiO₂@C/Au (couche carbonée hydrophobe, 

Au résonant ~530 nm avec effet photothermique), des films polymère+photocatalyseur, puis une 

réaction sur polymère fondu sous vide dans un réacteur en quartz sous illumination contrôlée, avec 

quantification des monomères par GC ; Ag⁺ sert de piège d’électrons sacrificiel. L’objectif est de 

maximiser le rendement en monomère, d’établir des relations structure–activité et de cartographier 

l’effet de la température, de la pression et du capteur d’électrons. Enfin, évaluer la validité de cette 

approche sur différents polymères de commodité. 
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Les polydiacétylènes (PDA) sont des polymères particuliers qui se distinguent par leur 
capacité à changer de couleur en réponse à des stimuli externes, ce qui les rend 
particulièrement intéressants pour la conception de matériaux intelligents. L’analyse de leur 
structure cristalline joue un rôle clé dans la compréhension de leurs comportements, ainsi 
que dans leur développement et leur optimisation pour diverses applications. Dans ce 
contexte, notre démarche vise à intégrer des principes de chimie verte dans la synthèse de 
ces matériaux cristallins uniques. Cette affiche présente donc nos résultats concernant la 
synthèse et la caractérisation de PDA cristallins biosourcés. Une partie de ces travaux a été 
réalisée dans le cadre de projets impliquant des étudiantes et étudiants du programme de 
Sciences de la nature du Cégep de Sherbrooke.  

1. Crystals 2019, 9, 448. https://doi.org/10.3390/cryst9090448  
2. Crystal Growth & Design 2024, 24, 8159. https://doi.org/10.1021/acs.cgd.4c00888  
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Liquid crystal elastomer (LCE) actuator undergo large and reversible deformation under external stimuli. 

However, conventional LCE networks based on fixed covalent crosslinks often exhibit limited mechanical 

durability under repeated or large deformation. To overcome this limitation, cyclodextrin-based polyrotaxanes 

(PRs) were synthesized and employed as sliding-ring crosslinkers to fabricate 3D-printed LCE actuators. In 

this network, the polyrotaxane is covalently anchored within the LCE network while preserving the ability of 

cyclodextrin rings to slide along the polymer chain, thereby forming a topologically crosslinked network. This 

sliding-ring topology enables efficient stress redistribution and energy dissipation through a pulley-like 

mechanism without constraining mesogen alignment or actuation. Furthermore, the influence of polyrotaxane 

chain length was systematically investigated, revealing a synergistic effect between axle length and 

cyclodextrin ring density on the mechanical and actuation performance of the LCE. The incorporation of long-

chain polyrotaxane crosslinkers markedly enhances fracture toughness and fatigue resistance while preserving 

reversible actuation capability. The integration of mechanically robust sliding-ring networks with 3D-printable 

architectures establishes a versatile platform for durable, high-performance LCE actuators with complex 

geometries. 
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One of the major problems in material sciences is developing a single component material that can 

do more than one job, i.e. multifunctionality. Multifunctional polymers are key to advancing smart 

displays and energy storage technologies. Recent developments in these fields have led to the critical 

requirements of polymers, including multiple-functionality. For example, redox-active and π-

conjugated segments in the polymer enhance the optical contrast of the polymer and make them 

electrochromic. Whereas ionic conductivity leads to faster switching times between colored states 

and enhanced ionic or electronic conduction processes. Conjugated polymers, though can provide 

desired ionic and electronic conductivity, their entangled architecture does not allow other necessary 

properties to be tuned independently. Hence these properties can further be enhanced by using 

bottlebrush polymers. Such side-chain engineering is a versatile means to modulate the physical and 

electronic properties of the polymer. This is possible by leveraging Ring-Opening Metathesis 

Polymerization (ROMP). Toward enhancing polymer properties compared to their linear 

counterparts, bottlebrush copolymers consisting of both electronic and ionic conducting arms are of 

interest. Perylene diimide (PDI) is chosen as the conductive segment because of its well-known 

electron transport properties, fluorescence, reversibly electroactivity, and exceptional photostability. 

Different ionically conductive side arms can be further chosen for ionic conductivity. Using ROMP 

provides excellent control in architecture, composition and solubility control etc. The strategies used 

for developing combined electro- and ionic conductive copolymers will be presented. Specifically, 

the synthetic approaches for developing electro- and ionic conductive monomers and their 

copolymerization by ROMP will be presented. By controlling the grafting-density of PDI core in the 

bottlebrush we plan to control the fluorescence quantum yield of the polymers for 

electrofluorochromism. It is expected that the studies conducted would help us to establish the 

structure property relationship between the polymer and its electrochemical/optical properties. This 

would enable tuning of the mechanical or electronic properties of a polymer based on the composition 

of different side chains and in similar polymerization environment.  
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Three-dimensional phosphorus–nitrogen (PN) cages represent an underexplored 
class of synthons for the design of hybrid inorganic polymers with emergent structural 
and functional properties. Their unique geometry introduces molecular "free volume", 
reducing density without sacrificing structural rigidity, while the hydrolytic lability of P–
N bonds in acidic environments allows the design of degradable materials with 
controlled end-of-life. However, development of hybrid PN-cage polymers is 
constrained by current synthesis methods, exclusively based on Staudinger-type 
polycondensation, which suffers from low atom economy, potentially hazardous low-
molecular-weight azides and significant energy demands (2–5 days, 80–100 °C).1, 2 To 
overcome these limitations, we report an organocatalyzed activated alkyne–hydroxyl 
"click" approach3, 4 that delivers PN-cage polymers within 4 h at room temperature with 
quantitative atom economy. Beyond offering a faster protocol, this strategy turns PN 
cages into accessible building blocks, bridging inorganic synthon manipulation with 
sustainable macromolecular design. 

 

1. M. F. Abdollahi, E. N. Welsh, M. Shayan, A. Olivier, N. Wilson-Faubert, U. Werner-Zwanziger, A. 

Nazemi, A. Laventure and S. S. Chitnis, J Am Chem Soc, 2025, 147, 9229–9241. 

2. J. Bedard and S. S. Chitnis, Chemistry of Materials, 2023, 35, 8338–8352. 

3. J. C. Worch, C. J. Stubbs, M. J. Price and A. P. Dove, Chem Rev, 2021, 121, 6744–6776. 

4. H. Si, K. Wang, B. Song, A. Qin and B. Z. Tang, Polymer Chemistry, 2020, 11, 2568–2575. 
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Liquid crystal elastomers (LCEs) are promising materials for many applications such as soft actuators, artificial 

muscle and soft robotics. In this study, we used a soliton processing method to prepare semi-interpenetrating 

polymer networks (semi-IPNs) comprising an LCE and a poly(ionic liquid) (PIL). We found that the solvent 

could affect the phase separation and thus the morphology, which, in turn, determines the actuation behaviors 

of the resulting semi-IPNs. Using tetrahydrofuran (THF) as the solvent, a “bilayer” morphology was formed 

due to concentration gradients in the thickness direction, resulting in actuator strip with one side rich on LCE 

and the other side rich on PIL. Reversible bending/unbending is the main actuation deformation for this self-

assembled bilayer actuator. In contrast, when N,N-dimethylformamide (DMF) was used as solvent, a 

homogeneous, phase-separated morphology was obtained, and the resulting actuator displays 

contraction/elongation. On the other hand,  the semi-IPNs act as an elastomeric sensor to sense mechanical 

deformations or movements, like finger and wrist bent, through electrical resistance variations. This work has 

unveiled the importance of the solvent used in solution processing LCE and PIL composite materials. 
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Abstract:  

This research work demonstrates a fully integrated 3D printed electronics platform for wearable 

temperature sensing based on a PEDOT:PSS/ graphene oxide (GO) composite materials. The sensor, 

fabricated via micro-dispensing technology (MDT) on flexible substrates, exhibits high uniformity 

with consistent baseline resistance across devices. The electrical characterization reveals a stable and 

repeatable negative temperature coefficient (NTC) response within the physiologically relevant range 

of 25 to 45 °C, with a sensitivity of 1.83 % °C⁻¹ and excellent linearity (R² = 0.998). The device 

shows rapid response ~9 sec and recovery ~22 sec, along with minimal hysteresis and strong cyclic 

stability over repeated thermal loading. Encapsulation with Parylene C significantly enhances 

environmental robustness, enabling stable operation under varying humidity and exposure to aqueous 

environments. The ultrathin sensing layer further contributes to fast thermal equilibration and reliable 

performance. For biomedical application, the sensor is integrated onto a customizable 3D silicone 

earplug, enabling conformal contact within the ear canal for accurate core body temperature 

monitoring. The biocompatible and flexible design ensures long-term wearability without discomfort, 

even during daily activities such as walking, running, and cycling. Overall, this research highlights 

the potential of 3D printed electronics for personalized, customizable, and high-performance 

temperature sensors in next-generation wearable biomedical systems. 
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Nowadays, failure rate of Ti-based dental implants remains around 10%, mainly due to 
pathogenic infections and further mismatch between oral tissues and implants. This 
problem has currently been addressed by using surface modifications involving acid-

etching, ceramic coatings, antibiotics, or inorganic agents. However, complications such 
as antibiotic resistance, particle toxicity, and coating delamination persist. Conversely, 

grafting peptides via PEG-based linking arms (LAs) can generate more stable, long-lasting 
devices. Furthermore, PEG molecules count with the FDA-approval due to their versatility 
and high hydrophilicity. Considering this context, the aim of this work was to evaluate the 
impact of different PEG-based LAs on the peptide grafting efficiency. To conduct this, Ti-
6Al-4V samples were sanded with SiC from different grits to ensure a uniform oxide layer.  
Subsequently, an alkaline treatment was applied to generate the formation of -OH groups 

on the surface, followed by a plasma-based amination to functionalize the surface for 
ensuing grafting of either PEG diacid 600 or 4 arm PEG acetic acid. Finally, a fluorescent 

peptide was grafted onto the PEG-modified surfaces. The surface modifications were 
evaluated in terms of composition, wettability, and topography using XPS, water contact 

angle (WCA), and profilometry, respectively. Furthermore, confocal microscopy was used 
to determine the grafted peptide density. The amination efficiency was demonstrated to be 
improved when samples were alkaline-pretreated, due to the formation of hydroxyl groups. 
Furthermore, the PEG grafting efficiency was confirmed by XPS through an increase in O 

content and the alcohol moiety, characteristic of PEG structure. Moreover, both PEG-
grafted samples exhibit highly hydrophilic behavior with WCA value of less than 25 °, 

without any significant difference in roughness. After peptide grafting, XPS results show a 
more pronounced increase in C and N content with the 4-arm PEG compared to the linear-

PEG. This finding was further corroborated by fluorescent analyses. 

FIGURE   
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Abstract 

Carbon nanotubes are promising channel materials for liquid-gated field-effect transistors 
(LG-FETs), particularly for flexible and wearable sensing applications. In this work, flexible 
liquid-gated single-walled carbon nanotube field-effect transistors (LG-SWCNT-FETs) were 
fabricated on polyethylene terephthalate (PET) substrates using aerosol jet printing of 
semiconducting SWCNT networks, enabling precise channel definition and good device 
reproducibility. 

The effects of channel length and electrolyte ionic strength on transistor performance were 
investigated using deionized water and NaCl solutions. Devices with shorter channel lengths 
showed enhanced electrical performance, with the 20 µm channel exhibiting a 4.17-fold 
increase in sensitivity and a 3.59-fold increase in maximum transconductance compared to 
the 60 µm channel. 

The optimized LG-SWCNT-FET was applied for pH sensing in a non-buffered electrolyte 
prepared by adjusting deionized water with HCl and NaOH. The device demonstrated a 
linear response over a pH range of 4.1–8.35 with a sensitivity of 0.09 μA/pH. These results 
highlight the strong potential of flexible LG-SWCNT-FETs for pH monitoring in wearable 
biosensing applications such as sweat analysis. 

Keywords: Single wall carbon nano tube (SWCNT), liquid-gated field effect transistor (LG-
FET), channel length effect, pH sensing in unbuffered solution. 
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Introduction & Objectives

The need for continuous, real time monitoring technologies has increased due to the rising
prevalence and mortality of chronic diseases. Early intervention for such ailments proves to be
beneficial which gives the rise to wearable healthcare devices functioning on self-generated power
for seamless monitoring. Ultrasonic technology is widely studied and employed in the healthcare
sector due to its fast response and integration with other technologies. In this project, we present a
design of a self-powered, scalable for adaptive mass production, wearable and flexible ultrasonic
transducer which can be used to assess various physiological parameters essential for promoting
early diagnosis, intervention, monitoring and extending to therapeutic measure of such chronic
ailments. The overarching objective of this research is to develop a fully power autonomous,
scalable for mass production, wearable ultrasonic transducing device with biomedical applications
such as diagnostics, continuous monitoring and therapeutics of various physiological parameters.
To help understand the objective better and to divide them into more attainable goals, below are the
specific objectives
1. To design and fabricate an energy harvesting layer integrating PVDF and Ecoflex for flexibility

and maximum power generation.
2. To design a flexible, printed supercapacitor layer using dry carbon films for charge storage and

fluctuation-free power source.
3. To design and fabricate an optimized hybrid PVDF/PZT piezoelectric ultrasonic layer for

flexibility and sensitivity
4. To deploy flexography as a printing technique for compatible layers for scalable manufacturing

and mass production.
Conclusion

This research aims to design a novel wearable device by making it power-autonomous and a state-
of-the-art by increasing sensitivity and device precision through PZT while maintaining device
flexibility through integration of materials like PVDF, EcoFlex and TPU (as substrate layer) and
flexographically printing interconnects to ensure faster and low-cost production of the device
whereas simultaneously aiming at a low-powered or self-powered wearable system (whichever way
the device responds) with a printed and fabricated storage layer for efficient power and storage
management within the device. The device can have a profound impact in the field of diagnostic,
monitoring and therapeutic healthcare devices where ultrasonic devices can be employed as
wearable devices for the same purpose.

Keywords: ultrasound, transducer, sustainable, self-powered, wearable technology
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* corresponding author email address: corinne.hoesli@mcgill.ca 

Type 1 diabetes (T1D) is an autoimmune disease characterized by the destruction of insulin-
producing β-cells in the pancreas. Transplantation of stem cell–derived pancreatic islets 
(SC-islets) offer a promising approach to restore glycemic control, but its clinical eligibility is 
limited by the need of lifelong immunosuppression and the difficulty of graft retrieval. 
Macroencapsulation of SC-islets in immunoprotective matrix offers an effective strategy to 
overcome these challenges. However, most of state-of-art devices solely rely on passive 
diffusion to transport oxygen and nutrients and consequently exhibit significant graft loss 
due to hypoxia.  

To address these issues, our group has developed a 9-channel vascular device that 
encapsulates SC-islets within an immunoprotective alginate matrix. It can directly connect 
to the blood circulation, enhancing oxygen and nutrient delivery via convection. This device 
supports device supported SC-islet maturation and rapid glucose-stimulated insulin 
secretion (GSIS) in vitro, and its hemocompatibility was demonstrated in vivo following 7-
day perfusion in a porcine model. 

Additionally, native pancreatic extracellular matrix (ECM) is rich in collagen IV and laminin 
411/511, which provide essential cell-matrix interactions and regulate important cellular 
activities including insulin secretion. To further mimic the biochemical microenvironment of 
native pancreas tissue, we functionalize cell-inert alginate with cell-adhesive peptide such 
as RGD and the laminin-derived YIGSR sequence, to promote cell–matrix interactions while 
preserving immunoprotection. Peptide incorporation is characterized by XPS and NMR, and 
optimized formulations will be evaluated for islet viability, maturation, endocrine phenotype, 
glucose-responsive insulin secretion, and human C-peptide production in vitro, in perfusion 
culture, and in murine transplantation models. 

By integrating vascularized oxygen delivery with a bioadhesive immunoprotective matrix, 
this study advances a retrievable, off-the-shelf platform for stem cell-derived islet 
transplantation. This approach may help overcome key limitations in current islet 
replacement strategies and move the field closer to a durable cell therapy for T1D. 
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Rheumatoid arthritis (RA) is a chronic autoimmune disease associated with persistent 
synovial inflammation and progressive joint damage. Early diagnosis remains challenging 
due to subtle initial symptoms and the limited sensitivity and specificity of conventional 
biomarkers. Recently, cytotoxic T-lymphocyte-associated protein 4 (CTLA-4), a key 
regulator in the CD28–B7 immune pathway, has emerged as a promising biomarker for RA 
diagnosis and monitoring. 

This study presents the development of a rapid electrochemical aptasensor for soluble 
CTLA-4 detection using electrochemical impedance spectroscopy (EIS). A previously 
reported CTLA-4 aptamer was immobilized onto gold-based electrode platforms, and the 
sensing performance of gold screen-printed electrodes (AuSPEs) and gold nanoparticle-
modified carbon screen-printed electrodes (AuNP-CSPEs) was evaluated. The developed 
aptasensor demonstrated high selectivity and reliable detection in complex biological 
matrices through changes in charge-transfer resistance (Rct). Among the tested platforms, 
the AuSPE-based sensor exhibited superior sensitivity and a lower detection limit. Notably, 
the assay required only 5 minutes of analysis time, highlighting its potential for rapid point-
of-care RA diagnostics. 
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Background: 
Pancreatic islet transplantation can restore insulin production in type 1 diabetes. Previously, islets 
were encapsulated in alginate microbeads which provided a more uniform mechanical 
environment during upscaled production in suspension, reducing product heterogeneity and loss.  
However, cell death occurs in vivo through the lack of vascularization and hypoxia. We hypothesize 
that implementing oxygen-releasing materials will improve cell survival in the post-transplant 
period before vascularization is established. 
 

Methods: 
Four oxygen-releasing composite formulations were fabricated using PDMS or polymer B matrices 
incorporating calcium peroxide (CaO₂) at 25% or 50% (w/w). CaO₂ was selected for its high oxygen-
release capacity and thermal stability, generating oxygen upon hydrolysis. Effects of CaO₂ 
concentration and polymer composition on pH, H₂O₂ generation, and oxygen release kinetics were 
characterized over 72 h. Biological effects were evaluated by incubating composites with free or 
alginate-encapsulated MIN6 aggregates under hypoxic conditions (5% or 1% O₂). Cell viability 
(live/dead staining), islet function (GSIS), hypoxia and apoptosis markers (HIF-1α, cleaved 
caspase-3) were assessed. 
 

Results: 
Peak H₂O₂ reached 347 µM following CaO₂ hydrolysis, rapidly decreasing below 100 µM within 6 h, 
a range considered compatible with islet survival. A transient pH increase remained within 
tolerable limits throughout oxygen release (<8.1). Both PDMS- and polymer B-based composites 
provided stable, sustained oxygen release for at least 72 h. Live/dead staining demonstrated 
improved cell survival under hypoxic conditions for both free MIN6 aggregates (5% O₂) and 
encapsulated aggregates (1% O₂), with PDMS composites showing slightly greater protective 
effects. 
 

Conclusion: 
CaO₂-based oxygen-releasing composites provide sustained oxygen delivery under hypoxia while 
maintaining acceptable pH and H₂O₂ levels. This approach relies on low-cost, scalable 
biomaterials with a simple fabrication process. The modularity of the system enables fine-tuning 
of oxygen release kinetics according to graft metabolic demands and supports integration into 
future in vivo encapsulation devices to improve islet engraftment outcomes. 
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Cellular therapies manipulated in vitro inevitably interact with polymeric culture materials, and the 

properties of these surfaces can influence adhesion, survival, phenotype, and manufacturing 

performance. Conventional tissue culture polystyrene (TCPS) is widely used for anchorage-

dependent cell expansion because surface treatment promotes cell attachment, but it is typically used 

in open, rigid culture formats. In contrast, fluorinated ethylene propylene (FEP) bags are attractive 

for closed cell therapy manufacturing because of their chemical inertness, gas permeability, optical 

transparency, and compatibility with steam sterilization. However, untreated FEP is hydrophobic and 

bio-inert, limiting its ability to support cells that require controlled adhesion. 

This work presents gradient plasma polymer coatings (GPPCs) as a versatile strategy to tailor culture-

surface properties for different cellular therapy workflows. GPPCs are generated by plasma-enhanced 

chemical vapor deposition using tunable precursor gas chemistries to create oxygen-rich or nitrogen-

rich surface functionalities. Their gradient architecture combines a highly cross-linked bottom layer 

near the hydrophobic substrate to enhance coating stability with a highly functional top layer to tune 

wettability, surface charge, protein adsorption, and cell–material interactions. This design enables 

surface functionalization while retaining key coating properties after steam sterilization, addressing 

a major limitation of many polymer surface-modification strategies. 

Previous studies on FEP-based culture substrates demonstrated that GPPCs can support anchorage-

dependent human mesenchymal stromal cell adhesion and expansion without additional ECM pre-

coating, with nitrogen-rich coatings producing cell yields comparable to TCPS. In a complementary 

monocyte-derived dendritic cell system, GPPCs modulated adhesion and spreading behavior while 

maintaining comparable maturation marker expression. Together, these results suggest that GPPCs 

can tune the balance between suspension-like, weakly adherent, and strongly adherent culture 

behavior depending on cell type and manufacturing objective. Ongoing and future work will extend 

this platform toward mechanically tunable soft substrates and ECM-derived peptide-presenting 

surfaces for more adhesion-sensitive cells, including pluripotent stem cells. Overall, GPPCs provide 

a modular, sterilization-compatible route to engineer culture interfaces for diverse cell therapy 

manufacturing applications. 
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Synthetic small-diameter vascular grafts (<6 mm) are critically needed for bypass and 

replacement procedures when autologous vessels are unavailable. Poly(carbonate 
urethane) (PCU) is a promising candidate due to its biocompatibility and mechanical 

similarity to native blood vessels; however, this material does not inherently support 
endothelial cell (EC) adhesion and growth. The formation of a confluent EC monolayer is 

essential to prevent non-specific platelet adhesion, reduce the risk of thrombosis, and 
improve long-term graft performance. We hypothesize that modifying the surface of PCU 

with extracellular matrix-derived RGD peptides immobilized via an adhesive polydopamine 
(PDA) layer will enhance EC behaviour while preserving mechanical properties. 

Surface functionalization was achieved through oxidative polymerization of dopamine onto 

PCU which provides reactive functional groups for covalent immobilization of RGD. Surface 
properties were characterized by X-ray photoelectron spectroscopy (XPS), scanning 

electron microscopy (SEM), and water contact angle (WCA) measurements. Peptide 
immobilization was further assessed using a custom ELISA-based assay. Human umbilical 

vein endothelial cell (HUVEC) adhesion, morphology, and proliferation were evaluated 
under static in vitro conditions. 

PDA deposition and subsequent peptide conjugation resulted in measurable changes in 
surface chemistry, including increased nitrogen content as confirmed by XPS. Surface 

wettability was enhanced following modification, indicating increased hydrophilicity. ELISA 
results supported successful peptide immobilization. Biofunctionalized PCU surfaces 

exhibited improved HUVEC adhesion, spreading, and proliferation relative to unmodified 
controls. 

This work demonstrates a surface engineering approach to increase the bifunctionality of 
PCU through PDA-mediated peptide conjugation. Using flat substrates as a preliminary 

model platform, the study highlights how chemical functionalization influences endothelial 

cell behavior. These findings provide insight into the design of bioactive polymer interfaces 
and contribute to the development of functional materials for vascular applications. 
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Résumé : La déposition électrochimique contrôlée des nanoparticules (NPs) représente une approche 

clé pour la fabrication de nanomatériaux fonctionnels, notamment dans les domaines de la catalyse, 

de la détection et de la plasmonique. Parmi les différentes méthodes de dépôt, la microscopie 

électrochimique à cellule de balayage (SECCM) s’est imposée comme une technique de pointe 

permettant l’étude et la synthèse de nanoparticules à l’échelle locale. Cette approche repose sur 

l’utilisation d’une micropipette remplie d’électrolyte, qui crée une cellule électrochimique confinée 

au niveau du ménisque, offrant ainsi un contrôle spatial précis du dépôt. 

 

Ce projet porte sur l’étude des mécanismes de nucléation et de croissance de dépôts métalliques à 

l’échelle micrométrique à l’aide de la microscopie électrochimique à cellule de balayage (SECCM). 

L’objectif principal est de comprendre et maîtriser les processus d’électrodéposition locale afin de 

développer des stratégies de fabrication contrôlée de nanomatériaux fonctionnels. Dans ce cadre, 

différentes conditions expérimentales sont explorées, notamment la nature du milieu électrolytique 

(liquides ioniques ou solutions aqueuses), la concentration en précurseurs métalliques et les 

paramètres électrochimiques imposés (chronoampérométrie, voltammétrie cyclique, temps et 

potentiel de dépôt).  

 

L’approche adoptée vise à comparer l’influence de ces paramètres sur la distribution de taille, la 

morphologie et la densité des particules déposées, ainsi que à identifier les phénomènes de nucléation, 

de croissance et d’évolution du ménisque susceptible d’intervenir dans un système SECCM. 

L’analyse statistique des dépôts obtenus constitue un élément central, permettant de relier les 

conditions opératoires aux mécanismes physicochimiques en jeu. 

 

Ce travail fournit ainsi un cadre méthodologie complet pour l’étude de l’électrodéposition localisée 

par SECCM et constitue une étape essentielle en vue de l’optimisation future de dépôts métalliques 

complexes, notamment pour des applications telles que les alliages fonctionnels ou les architectures 

nanostructurées contrôlées.    
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Oxyanions of various elements are common contaminants in wastewater resulting from 
industrial processes, mining, power generation and other anthropogenic sources. 

Zirconium-based metal–organic frameworks (MOFs) have been previously shown in the 
literature to capture a variety of oxyanions by adsorption on nodal open metal sites, 

typically binding in an η2μ2 fashion. Herein, the adsorption of a new class of oxyanions on 
Zr6-based MOFs will be discussed, including the kinetics of adsorption, maximum uptake 
capacity, and characterization of the adsorption mechanism. The method of nodal binding 

is investigated by differential pair distribution function analysis (dPDF) and diffuse 
reflectance Fourier transform infrared spectroscopy (DRIFTS). Additionally, the MOF is 
tested for its ability for regeneration and potential for multi-cycle reuse, as well as post 

adsorption characterization to ensure its stability and suitability for wastewater remediation 
applications. 
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Facing the current climate emergency, this work is part of an approach aimed at producing fuels and 

chemical compounds from renewable resources by valorizing carbon already present in the 

atmosphere rather than relying on fossil resources. MXenes are two-dimensional transition metal 

carbides, such as Ti₃C₂, Mo₂C, and Nb₂C, whose rich surface chemistry (-O, -OH, -F…) strongly 

influences their physicochemical and electrochemical properties. These materials are of interest for 

supercapacitors and electrocatalysts, where the properties of the flakes and the interlayer insertion 

determine their performance. 

To this end, the MXene Ti₃C₂Tₓ materials are prepared by etching in a concentrated acid solution 

(HF, HCl), then analyzed using structural and nanospectroscopic characterization techniques. The 

surface of Ti₃C₂Tₓ is then functionalized with sulfur to better understand the impact of sulfur on the 

flake surface, using a thiourea impregnation method, exploring different modification conditions to 

optimize the sulfur loading incorporated into the material. Sulfur is used under the hypothesis that its 

introduction into the MXene structure may modify the electronic density of states (DOS) near the 

Fermi level, which could enhance catalytic activity. 

The resulting materials are investigated by atomic force microscopy coupled with tip-enhanced 

Raman spectroscopy (AFM-TERS), enabling localized analysis at the nanometer scale. TERS (Tip-

Enhanced Raman Spectroscopy) relies on the local amplification of the electromagnetic field at the 

tip of a nanoscale probe to enhance the Raman signal, enabling chemical mapping at nanometric 

resolution inaccessible by conventional Raman spectroscopy. Our studies reveal the presence of 

sulfur as well as its distribution within the materials. Spectroscopy and nanoscale microscopy 

highlight the nature of the chemical environment of sulfur attached to Ti₃C₂. These results provide 

new insight into the relationship between local chemistry and surface structure of MXenes, and open 

perspectives for their optimization in advanced electrochemical applications, notably the 

electrochemical conversion of CO₂. In this context, the effect of sulfur on the catalytic performance 

of Ti₃C₂ is also studied, both for the electrochemical reduction of CO₂ (CO₂RR) and for the hydrogen 

evolution reaction (HER). 
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Les matériaux de cathode font l’objet de nombreuses études visant à améliorer les 
performances électrochimiques des batteries. Une approche couramment employée 
consiste à moduler la composition cationique en variant la nature des métaux ainsi que leurs 
proportions, ce qui permet d’accéder à une grande diversité de structures et d’optimiser des 
propriétés telles que la capacité spécifique ou la cyclabilité. Cependant, ces matériaux ne 
se limitent pas à leur composante métallique : leur composante anionique, souvent négligé, 
représente également un levier important d’optimisation. En effet, la modification de cette 
composante permet d’ajuster les propriétés électrochimiques sans altérer la structure 
cristalline établie par la partie cationique (lors de petite variation de composition anionique). 

Dans ce contexte, les cathodes hétéroanioniques constituent une voie de recherche 
particulièrement prometteuse, puisqu’elles peuvent être appliquées à des matériaux 
existants sans en modifier l’architecture. À titre d’exemple, dans le matériau MoO3, une 
substitution partielle des atomes d’oxygène par du fluor conduit à la formation de MoO2.8F0.2, 
présentant une cyclabilité améliorée par rapport à l’oxyde pur.  

Néanmoins, les performances électrochimiques obtenues dépendent fortement de la 
méthode de synthèse employée. Bien que certaines approches soient souvent considérées 
comme équivalentes, elles conduisent à des comportements électrochimique distincts : la 
synthèse hydrothermale favorise une meilleure cyclabilité, avec une capacité spécifique 
comparable à celle de l’oxyde initial, tandis que la synthèse par voie solide permet 
d’atteindre une capacité spécifique plus élevée au détriment de la stabilité au cyclage. Ainsi, 
une étude approfondie des sites de substitution anionique apparaît essentielle afin de mieux 
comprendre l’influence des méthodes de synthèse et d’établir des corrélations entre la 
position des substituants et les propriétés électrochimiques. 
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Les pérovskites halogénées ont suscité un intérêt croissant ces dernières années en raison de leurs 

propriétés optoélectroniques remarquables et modulables selon leur composition chimique. 

Parallèlement, l’augmentation continue de la concentration de CO₂ dans l’atmosphère constitue l’un 

des défis environnementaux majeurs liés au changement climatique mondial. Dans ce contexte, le 

développement de matériaux semi-conducteurs capables de convertir l’énergie solaire en énergie 

chimique représente une stratégie prometteuse pour la production de carburants solaires et la 

réduction du CO₂. (Snaith, 2013) .   

 

La pérovskite inorganique CsPbBr₃ suscite un intérêt particulier en raison de sa stabilité relativement 

élevée et de sa bande interdite favorable aux réactions photoélectrochimiques, telles que l’évolution 

de l’oxygène, l’évolution de l’hydrogène et la réduction du CO₂. Toutefois, le développement de 

méthodes de synthèse contrôlées demeure essentiel pour obtenir des films de haute qualité. Dans ce 

travail, CsPbBr₃ est synthétisé par électrodéposition de PbO₂ suivie de deux conversions chimiques 

impliquant les intermédiaires PbCl₂ et PbBr₂. Les analyses structurales et morphologiques montrent 

que la voie passant par PbCl₂ permet d’obtenir des films plus homogènes et de meilleures 

performances photoélectrochimiques, avec un photocourant plus élevé. (Kovalenko et al., 2017) . 

 

 

 

 

 

 

 

 

 

 

H. J. Snaith, J. Phys. Chem. Lett., 4, 3623–3630 (2013). 
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The intermittent nature of solar energy remains a major barrier to its widespread utilization, 
necessitating innovative strategies that integrate energy harvesting and storage within a 
single platform. Conventional photovoltaic systems and batteries operate as separate 
components, leading to increased device complexity, bulkiness, and energy losses at 
interconnections. Photo-rechargeable energy storage systems offer a promising alternative 
by directly capturing solar energy and storing it electrochemically, thereby enabling more 
efficient and compact energy solutions. 

Energy-storable dye-sensitized solar cells (ES-DSSCs) have emerged as sustainable, low-
cost, and non-polluting systems capable of operating under low light intensities. However, 
achieving true portability requires the molecular-level integration of light-harvesting and 
energy-storage functionalities. In this study, we report the synthesis of a multifunctional 
molecular dye designed to harvest sunlight and convert the captured energy into stored 
electrochemical charge. This dye is employed to fabricate electroactive polymer coatings on 
conventional redox-active rechargeable battery components, enabling photo-charging at the 
molecular scale. 

The photophysical and electrochemical properties of the resulting polymeric coatings are 
systematically investigated to elucidate their light absorption, charge transfer, and energy 
storage behaviour. This work demonstrates a viable molecular approach toward integrated 
solar energy harvesting and storage, offering new insights into the design of photo-
rechargeable batteries and advanced energy storage materials. 
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your abstract / votre résumé  

(300 words - maximum 1page) 

The increasing demand for renewable energy technologies, together with the continuous rise in CO₂ 

emissions, has motivated the development of efficient strategies for CO₂ utilization. 

Electrochemical CO₂ reduction offers a promising route to convert this greenhouse gas into value-

added chemicals and fuels, contributing to carbon mitigation and sustainable energy conversion. 

Among the catalysts investigated for this reaction, copper-based materials are particularly attractive 

because of their unique ability to produce hydrocarbons and multicarbon products. However, 

controlling the activity and selectivity of CO₂ reduction remains a major challenge, as complex 

product mixtures increase the cost and difficulty of downstream separation. 

In this work, we focus on the development of copper-based nanostructures capable of harvesting 

visible light and generating hot charge carriers to enhance CO₂ electroreduction through a hybrid 

plasmonic–electrochemical approach. Copper oxide-derived nanostructures with controlled 

morphology and surface properties were synthesized using chemical reduction methods, allowing 

control over particle size, shape, and structure. 

The synthesized materials were characterized by electron microscopy to evaluate their morphology 

and by X-ray diffraction to determine their crystallographic structure. Their electrocatalytic 

performance was investigated in an H-cell configuration under both dark and illuminated conditions 

using a broad-spectrum light source to activate plasmonic effects at the catalyst surface. Product 

distribution was quantified by gas chromatography for gaseous products and nuclear magnetic 

resonance spectroscopy for liquid products. In addition, in situ Raman spectroscopy was used to 

monitor catalyst surface reconstruction and identify reaction intermediates under operating 

conditions. 

The results show that nanoparticle morphology strongly influences the efficiency and selectivity of 

CO₂ reduction. Moreover, light excitation through localized surface plasmon resonance leads to an 

enhancement in catalytic performance. These findings highlight the potential of plasmon-assisted 

electrochemistry as a strategy to tune CO₂ reduction pathways and promote the selective formation 

of valuable multicarbon products. 

 

https://chimie.uqam.ca/nous-joindre/
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Les complexes de coordination des métaux de transition sont fondamentaux dans la chimie 

inorganique moderne, en raison de leur large gamme d'applications, telles que la catalyse et le 

stockage d'énergie. [1] Dans ce contexte, les complexes de cobalt se distinguent par leur capacité à 

adopter plusieurs états d'oxydation et leur polyvalence dans les géométries de coordination. Cette 

étude se concentre sur la synthèse et la caractérisation structurale de complexes de cobalt avec des 

ligands N, N'-disubstitués formamidine N-oxyde (fAMOX) de type Co(fAMOX)2X (X = Cl, Br, I). 

Les ligands fAMOX sont bidentés, comportant un fragment N-oxyde nucléophile et un groupe imine 

électrophile, combinant ainsi des caractéristiques de donneur σ, de donneur π et d'accepteur π. De 

plus, leurs structures permettent une modularité stérique en offrant une flexibilité notable en termes 

de fonctionnalisation du fragment amidine. Ces caractéristiques uniques des ligands fAMOX 

confèrent des propriétés particulières à leurs complexes, lors de la coordination avec des ions 

métalliques. [2, 3] 

 

Les complexes présentés ici ont été synthétisés avec de très bons rendements (> 80 %) et présentent 

une bonne stabilité dans des conditions ambiantes. L'analyse élémentaire HRMS et C/H/N a confirmé 

l'identité et la pureté des composés, ainsi que la caractérisation spectroscopique (par exemple, FTIR, 

¹H NMR). Leurs structures à l'état solide mettent en évidence la formation de complexes 

pentacoordonnés, dans lesquels les ligands fAMOX se coordonnent de manière bidentée avec le 

cobalt, tandis que l'halogène agit comme un ligand monodenté. Les propriétés électroniques et 

stériques des ligands fAMOX sont essentielles pour orienter les structures des complexes et leurs 

caractéristiques. Ces résultats permettent de mieux comprendre les complexes de coordination des 

ligands fAMOX et leurs propriétés remarquables. [3] 

 

 
[1] Constable E. C,; Parkin, G.; Que Jr., L. Comprehensive Coordination Chemistry III, 2021,.Netherlands: Elsevier 

Science. Volume 9: Applications of Coordination Chemistry. Vol. Ed.: Long, N. 

[2] Cibian, M.; Langis-Barsetti, S.; Hanan, G. S. Synlett 2011, 2011 (03), 405-409. 

[3] Cibian, M.; Hanan, G. S. Chem. Eur. J. 2015, 21 (26), 9474-9481. 
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Abstract 

Textile dyeing accounts for approximately 20% of global water pollution, motivating the 
development of low-cost, scalable photocatalysts for industrial effluent pre-treatment. 
Conventional photocatalysis is restricted to UV activation, while CuO absorbs visible light 
but suffers from rapid electron–hole recombination. Here, we report screen-printed CuCl–
CuO heterojunction thin films on substrates in which the heterojunction forms in situ during 
annealing, with no additional precursor. CuO nanoparticles (average 40 nm) were dispersed 
in a SOL725 ink vehicle, screen-printed, and annealed in air at 110, 130, 150, 180, 220, or 
250 °C for 1 h. Thermal decomposition of SOL725 releases HCl, which reacts with CuO to 
form γ-CuCl. XRD, FE-SEM, EDS, HR-TEM/SAED, XPS, PiFM, UPS, and REELS reveal a 
temperature-dependent evolution from a pure CuO/SOL725 film at 110 °C to a fine-grained 
CuCl/CuO heterojunction at 220 °C and a multiphase CuO/CuCl/Cu2O film at 250 °C. 
Visible-light (λ ≥ 400 nm, AM 1.5G, 100 mW cm⁻²) degradation of Rhodamine B (5 mg L⁻¹, 
native pH 6.1) follows pseudo-first-order kinetics, with rate constants rising from 0.04 h⁻¹ at 

110 °C to 2.31 h⁻¹ at 220 °C (~98% removal in 90 min), an enhancement. The optimal thin 

film combines fine CuO nanoparticles with small cubic CuCl crystallites, maximizing 
interfacial area. Band alignment (CuO Eg = 1.24 eV; γ-CuCl Eg = 3.20 eV) and a proposed 
Cu⁺/Cu²⁺ redox cycle with H2O2 generate additional •OH radicals. 
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Wastewater treatment is a major environmental challenge. Natural and modified clays can be 

effective in removing various contaminants from water. Among clay modification techniques, 

polycation pillaring enhances clay surface area, acidity, and interlayer spacing, improving adsorption 

capacity and pollutant interactions. By selecting appropriate metals, such as iron, pillaring can also 

grant catalytic properties, enabling the degradation of persistent contaminants. While well-studied for 

swelling clays, this approach remains largely unexplored for non-expandable clays such as 

glaciomarine clay (SC) which is mainly composed of illite and chlorite. 

This study aims to develop and evaluate pillared SC for pollutants removal. The objectives are to: (1) 

develop a pillaring method for SC using aluminium and iron polycations; (2) investigate the 

adsorption and trapping of heavy metals (Cu, Cd, La), a cationic dye (crystal violet), and a PFAS 

(perfluorobutanesulfonic); and (3) evaluate the catalytic degradation potential of iron-pillared clays. 

Pillaring is carried out using a modified conventional method: SCs are pretreated with acid, a 

complexing agent and a cation solution to facilitate metal polycation intercalation. The pillared clays 

are thoroughly characterized (XRD, XRF, BET, CEC, ζ-potential, …) and their sorption capacities 

are evaluated. The same pillaring, characterization and sorption experiments were also performed on 

montmorillonite for comparison.  

Results show that Al-pillared SCs exhibited an 80 % increase in interlayer spacing and a 500 % 

increase in specific surface area, reaching values comparable to those of pillared montmorillonite. 

Their CEC increased markedly from 11.8 to 71.6 meq·100g-1, whereas that of pillared 

montmorillonite exhibited a decrease from 67.5 to 51.9 meq·100g-1. These contrasting trends 

highlight the influence of the base clay structure on the final properties of the pillared material.  Al-

pillared SCs retained strong affinity for metals, with near-complete removal (99%) at metal 

concentration of 15 mg·L-1, whereas pillared montmorillonite showed limited uptake of 40 %. 
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Ammonia is a particularly polluting compound as its fabrication accounts for ~2% of the 
world’s CO2 emissions. Furthermore, it is a well-known contaminant of wastewaters (WW), 
harmful to aquatic life and participating in water eutrophication. NH3 removal in WW is 
usually achieved through its conversion into N2 by nitrification and denitrification. However, 
considering the impact of NH3 production, capturing it from WW in a reusable form could be 
a way to reduce the greenhouse gas emissions associated with its production. In this study, 
we aim to design new additive-enhanced mixed-matrix membranes with enhanced transport 
of ammonia in membrane distillation (MD) by studying the link between the nature and 
amount of additives added to the membrane and the resulting ammonia transport. Multiple 
NH3-adsorbing materials were selected, namely Metal Organic Frameworks (UiO-66, UiO-
66-NH2, UiO-66-(NH2)0.5, UiO-66-(NH2)2 and UiO-66-OH) and carbon nanotubes (pristine, 
amino or hydroxylated). The membranes were synthesized by phase inversion using PVDF-
HFP. The results show that the addition of UiO-66 in the membrane increases ammonia flux 
by up to 10 times the control value. Changing the functionalization of the MOF particle further 
enhanced the ammonia flux compared to the membrane containing UiO-66, indicating that 
the presence of preferential NH3 adsorption sites in the membrane additive contributes 
significantly to the overall mixed matrix membrane performance. Results indicate that both 
additive’s structure and functionality play a crucial role when designing membranes for 
ammonia separation by MD. 
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your abstract / votre résumé  

La quantité d’or extraite est passée de 38 g/tonne de minerai en 1850 à environ 2 g/tonne de minerai 

en 2025, car la majorité de l’or est maintenant réfractaire [1]. Par conséquent, la demande énergétique 

pour le broyage des minerais augmente grandement au fil des années, car de fines particules sont 

nécessaires pour extraire l’or. Le broyage représente 32% du coût énergétique des procédés miniers, 

en partie à cause de l’agglomération. Pour réduire celle-ci, des agents de mouture (AM) sont adsorbés 

sur les particules broyées et ainsi améliorer l’efficacité du broyage en minimisant les dommages 

environnementaux. L’objectif de ce projet est de déterminer l’affinité entre différents AM-minerais. 

Nos défis de recherche sont de comprendre le mécanisme des AMs, principalement pour le 
broyage humide, et l’interaction entre l’AM et les autres agents chimiques utilisés dans les 
processus de récupération des minerais (ex. lixiviation de l’or, flottation). La quantification de 

cette adsorption est effectuée par plusieurs méthodes de mesure telles que l’UV-Vis et DCO 

(Demande Chimique en Oxygène). Cette méthode consiste à oxyder l’AM résiduel présent dans le 

surnageant du test d’adsorption à l’aide du K2Cr2O7. Le changement de couleur de l’ion Cr6+ (orange) 

à Cr3+ (vert), permets alors de déterminer la quantité d’AM adsorbée. L’objectif ultime de ce projet 

est d’augmenter l’efficacité du broyage pour différents minerais, réduire le coût énergétique et l’usure 

des équipements. 

FIGURE 

 

Schématisation d’un agent de mouture [1] 

[1] Palacios, J.-L.; Abadias, A.; Valero, A.; Valero, A.; Reuter, M. A. Producing Metals from 

Common Rocks: The Case of Gold. Resources, Conservation and Recycling 2019, 148, 23–35.  
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Le recyclage mécanique des plastiques, en particulier le polypropylène, représente une 

stratégie indispensable, bien qu'il pose des défis majeurs affectant les propriétés des 

matériaux. Le projet se concentre sur la préparation de composites à matrice de PP 100 % 

recyclé par extrusion bivis, un procédé connu pour fragmenter les fibres et diminuer leur 

efficacité de renforcement. De plus, l'ajout de fibres, comme le verre, fragilise davantage la 

matrice et réduit la résistance à l'impact des composites. 

Pour pallier la fragilisation, deux modifiants d'impact industriels ont été évalués. Par ailleurs, 

l'impact d'une introduction tardive des fibres (downstream-feeding) a été étudié dans le but 

d'optimiser la longueur résiduelle des fibres et de maximiser les propriétés mécaniques 

finales du composite. 

Les performances mécaniques obtenues, ainsi que les résultats liés à la mise à l'échelle du 

procédé, démontrant le potentiel de valorisation de ces matériaux, seront présentés. 
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MOF-199 is a highly porous copper-based metal-organic framework 

extensively investigated for various applications such as gas storage, 

molecular separation, and catalysis. It consists of 3D cubic CuII paddle-

wheel units joined together by trimesic acid (benzene-1,3,5-tricarboxylic 

acid (BTC)) linkers. Despite its widespread use, a unified understanding of 

the nucleation and growth mechanisms that can guide a rational design of 

MOF-199 crystals with controlled crystallinity, morphology, and size is still 

lacking. This is in part due to the transient nature of the short-lived 

intermediates, and the rapid crystallization kinetics of the commonly used 

crystallization methods. To address these challenges, we utilize a reaction-

diffusion framework to control MOF-199 crystallization at room 

temperature. By diffusing a high concentration of copper ions through the 

pores of an agar gel containing the organic linker, the slow crystallization 

kinetics enables in-situ mechanistic mapping of the crystallization pathway 

before the thermodynamic product forms. Furthermore, we investigate the 

role of an external electric field as an active modulator of ion transport. By 

harnessing electromigration, we achieve precise control over local 

supersaturation and the orientation of building units. This field-directed 

approach allows us to tune the nucleation energy barrier, enabling the 

targeted trapping of metastable phases and providing a deeper 

understanding of the field-dependent structural evolution of MOF-199. 
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Résumé  

Cette étude explore le potentiel de l’alginate comme alternative durable aux plastiques 
conventionnels, dans un contexte de transition vers des matériaux plus respectueux de 
l’environnement. Biopolymère d’origine naturelle, l’alginate présente des propriétés 
intéressantes, mais son utilisation à l’échelle industrielle est limitée par sa réticulation 
ionique rapide en présence de calcium, conduisant à la formation d’une structure dite en 
« boîte à œufs ». Ce phénomène rend le contrôle du processus de gélification difficile. Afin 
de surmonter cette contrainte, l’ajout d’agents retardateurs a été étudié pour moduler la 
cinétique de réticulation en fonction de leur concentration. Les résultats montrent qu’un 
contrôle fin de cette cinétique est essentiel pour adapter les propriétés mécaniques et 
fonctionnelles de l’alginate. Cette maîtrise ouvre la voie à son utilisation dans des 
applications telles que l’emballage biodégradable ou les formulations pharmaceutiques, où 
des caractéristiques spécifiques sont requises. 
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Tri-s-triazine-based polyimides (TPIs) are promising organic photocatalysts for 
environmental and energy applications owing to their high stability, straightforward 

synthesis, visible-light absorption, and intrinsic donor–acceptor (D-A) character. However, 
the influence of synthesis conditions and molecular structure on their photocatalytic 
performance remains insufficiently understood. Here, two TPIs were synthesized via 

thermal imidization of melem with pyromellitic dianhydride (PMDA) or 1,4,5,8-
naphthalenetetracarboxylic dianhydride (NTCDA) at different temperatures. For both 

systems, the results demonstrated that the degree of polymerization and photocatalytic 
activity exhibited similar trends, reaching optimal performance within over a narrow 
temperature range between the anhydride melting point and the onset of thermal 

degradation. The anhydride comonomer strongly influences charge-transfer dynamics of 
the materials. Melem–NTCDA shows enhanced D-A charge transfer; however, limited 

electronic delocalization between the imide framework and naphthalene units increases 
trap-state density, thereby restricting reactive species generation. In contrast, Melem–
PMDA displays significantly higher photocatalytic efficiency toward the degradation of 

methyl orange and 2,4-dichlorophenoxyacetic acid pesticide (2,4-D), attributed to its more 
extended conjugation, reduced charge recombination, and enhanced radical formation. 

Overall, these results highlight the critical interplay between synthesis conditions, polymer 
structure, and charge dynamics in governing TPI photocatalytic performance, providing 

valuable design principles for optimizing tri-s-triazine-based metal-free photocatalysts for 
pollutant degradation. 
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Blue organic light-emitting diodes (OLEDs) are in demand for achieving ultra-high-definition (UHD) 
displays and reducing power consumption. However, obtaining efficient blue emission remains a 
challenge. We attempt to address this by preparing a triphenylamine core that is multiply substituted 
with electron donors. The resulting mixed-valence system can be leveraged to tailor the excited state 
properties, including its emission. The triphenylamine radical cation can also be generated both 
optically and chemically. We observed that the radical cation generated is stable for days due to their 
delocalization over the -system and we are currently studying their photophysical and 
photochemical properties. 
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The components of metal-organic materials (MOMs) with alkene-based bridges have a 
capacity to undergo photochemical reactions in the solid state. This photoreactivity can be 
used to affect bulk physical properties of the resulting crystalline solids. In this work, we 
report the design and construction of MOMs with stacked alkenes that undergo 
intermolecular [2+2] photodimerizations in the solid state. The photoreactions occur as rare 
single-crystal-to-single-crystal transformations. We discuss the induction of cavities in these 
intrinsically nonporous materials through this SCSC transformation, highlighting a promising 
strategy for tuning framework properties while preserving crystallinity. 
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Résumé: 

Cette étude examine le potentiel d'inhibition de la corrosion de trois nouveaux dérivés du 
l’indicateur coloré thymolphtaléine (THP) : la 3,3-bis(5-isopropyl-4-methoxy-2-
methylphenyl)isobenzofuran-1(3H)-one (THP-1), la 3,3-bis(4-ethoxy-5-isopropyl-2-
methylphenyl)isobenzofuran-1(3H)-one (THP-2) et la 3,3-bis(4-butoxy-5-isopropyl-2-
methylphenyl)isobenzofuran-1(3H)-one (THP-4). Ces composés ont été synthétisés par 
réaction O-alkylation de la THP selon une méthode classique de chimie organique réalisée 
sous conditions de chauffage à reflux. Ce travail porte sur leur capacité à protéger l’acier au 
carbone E24 contre la corrosion induite par l’acide chlorhydrique molaire (1,0 M), un 
problème majeur dans les procédés industriels. Ces composés ont été obtenus avec de 
bons rendements, puis caractérisés par la spectrométrie de masse, la RMN (¹H et ¹³C) et la 
spectroscopie FT-IR. Leur activité anticorrosive a été étudiée par spectroscopie 
d’impédance électrochimique (EIS) et polarisation potentiodynamique (PDP). Les résultats 
montrent que THP-1, THP-2 et THP-4 présentent une excellente efficacité inhibitrice, THP-
4 révélant systématiquement plus performant que THP-2 et THP-1 grâce à l’allongement de 
sa chaîne latérale, lequel favorise une meilleure adsorption et une couverture plus efficace 
de la surface métallique. Des calculs de chimie quantique (DFT) ont permis de mieux 
comprendre les propriétés moléculaires influençant le comportement d’adsorption. La 
microscopie électronique à balayage (MEB) a également été utilisée afin de confirmer 
l’adsorption des inhibiteurs THP à la surface du métal. 

Mots Clés : Thymolphtaléine, acier au carbone E24, inhibition de la corrosion, 
spectroscopie d'impédance électrochimique, adsorption, DFT 
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Mechanochemistry is establishing itself as an environmentally and economically friendly 
approach towards the synthesis of organic molecules and functional materials. In related 
work, our research group makes use of mechanochemistry to perform reactions in the 
crystalline state, with a focus on the [2+2] photodimerization.[1] In this presentation, we 
describe the use of a rock tumbler to perform mechanochemistry.[2] We demonstrate how a 
rock tumbler can be modified as a device to perform grinding that enables the generation of 
multi-component materials in the form of metal-organic frameworks and organic cocrystals. 
The device has also been modified to allow for simultaneous grinding and photoreactivity. 
We also discuss how the tumbler can be used to address the reactivity of olefins in the 
crystalline state that are situated beyond the geometry criteria of Schmidt for a 
photoreaction.[3]  

 

Figure 1. A rock tumbler equipped with a source of UV-light promoting in-situ photodimerization with grinding.[2] 

 

Funding: This research has been funded by the Natural Sciences and Engineering 
Research Council of Canada (NSERC) in the context of the Discovery Grants program. 

[1] Sokolov, A. N., Bučar, D. K., Baltrusaitis, J., Gu, S. X., & MacGillivray, L. R. Angewandte Chemie, 
2010, 122(25), 4369-4373. 

[2] Hartwick, C., Putnam, K. A., Plessas, A. K., Ekanayake, A. B., Henke, C. K., Sinnwell, M. A., 
MacGillivray, L. R. RSC Mechanochemistry, 2026. 

[3] Schmidt, G. M. J. Journal of the Chemical Society,1964, 2014-2021. 
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Résumé 

Ce travail s’inscrit dans une démarche d’économie circulaire visant à transformer les résidus de 

l’industrie de la pomme de terre en matériaux polymères biodégradables. Des bioplastiques à base 

d’amidon thermoplastique ont été élaborés par extrusion à partir de déchets de pomme de terre, 

combinés à des plastifiants et à des additifs fonctionnels. L’étude se concentre sur l’évaluation de 

leur comportement thermomécanique et de leur aptitude à la mise en forme par thermoformage. Les 

résultats montrent que la formulation et la plastification jouent un rôle clé dans la déstructuration de 

l’amidon, l’amélioration de la ductilité et la stabilité thermique du matériau. 
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Persistent luminescence (PersL) and radioluminescence (RL) in fluoride lanthanide-doped 
nanoparticles (NaYF4:Er3+) offer exciting possibilities for advanced biological and sensing 

applications. However, their performance at the nanoscale is severely hindered by surface 
defects that rapidly quench trapped charge carriers. Furthermore, standard optimization 
rules established for upconversion cannot be directly translated to trap-driven phenomena 
like PersL. To address this challenge, we employed a multidimensional synthesis strategy 
to simultaneously optimize three critical variables: the sodium precursor, the fluoride 
precursor, and the Erbium dopant concentration. 

This approach enabled a controlled morphological transition from highly quenched isotropic 
spheres (~15 nm) to highly ordered anisotropic capsules (>30 nm), all while strictly 
maintaining the efficient hexagonal crystal phase. Crucially, this morphological control 
profoundly altered the trapping and detrapping dynamics during X-ray irradiation and 
subsequent afterglow. The larger internal volume of the capsules successfully protects 
charge carriers from surface interactions, resulting in an increase in total trap capacity and 
an extension in the functional afterglow compared to spherical counterparts. This work 
demonstrates a highly efficient approach to defect engineering, establishing the 
fundamental link between particle morphology and emission kinetics to advance the 
development of bright, long-lasting nanoscale probes. 

 

 

Figure 1. TEM and PersL kinetics comparison of spherical and capsule-like NaYF4:Er3+ NPs. 
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Contact electrification (CE) or triboelectrification is a process involving charge transfer 
between dissimilar materials upon contact. Although CE has been extensively researched 
between a variety of triboelectric pairs, the role of spin-selective charge transfer during this 
phenomenon remains understudied. Currently, studies of spin-selective electron transfer 
during CE have primarily been explored at the liquid-solid interface of different liquids and 
ferrimagnetic solids under a magnetic field. Another method for spin-selective electron 
transfer relies on using chiral molecules as spin filters through the chiral induced spin 
selectivity (CISS) effect. Herein, triboelectric nanogenerators (TENGs) were designed and 
built using a high-frequency electromechanical vibration tool to investigate the CISS effect 
during CE. To minimize hindrance in the spin transfer time, chiral conductive films of 
polyaniline doped with camphor sulfonic acid were electrodeposited onto the Au capping 
layer of ferromagnetic substrates. The open circuit voltage, short circuit current, and charge 
were measured while the magnetic field was changed in-situ. Triboelectric output was 
observed across all systems, with no reproducible differences between opposite 
enantiomers and externally applied magnetic fields under these conditions. The results 
suggest that conventional triboelectric mechanisms dominate device behaviour in the 
present configurations, although smaller spin-dependent contributions cannot be excluded. 
It may be necessary to look towards more sensitive measurement circuits or other 
triboelectric pairs which have been reported to be sensitive to electron spin. This work 
provides insight into the challenges associated with probing spin-selective effects in 
triboelectric systems and may guide future studies in answering this fundamental question.  

 

 

FIGURE   

Battery-operated electromechanical vibrator. The magnet holder (in light blue) holds the 
force-sensitive resistor (light green), Si wafer coated with the chiral polyaniline (dark 

green), and Au layer (yellow). 
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Nuclear power plants in Canada produce a considerable amount of nuclear waste that has 
been accumulating for many years. To ensure the social acceptability of the Canadian 
nuclear industry’s projects and the health and safety of workers and the public, effective 
detection of radioactivity is essential. 
 
Conventional methods for detecting radioactive contamination, such as radioactive swipe 
survey, have several drawbacks. In this method, contact with potentially contaminated 
surfaces poses risks to human health, and the location and nature of the contamination 
cannot be accurately identified. New methods should therefore be developed to detect 
radioactive contamination more effectively. 
 
Quantum dots (QDs) could be used to detect radionuclides on a potentially contaminated 
surface as well as in a liquid matrix. This technology would be of interest for current and 
future nuclear reactors because the luminescence generated by QDs is detectable at 
distances greater than the typical ranges of alpha and beta particles. The quantum dots 
synthesized in this project represent a low-toxicity, low-cost alternative to several QDs 
already investigated as effective radionuclide detectors. These particles were synthesized 
using protocols that adhere to the principles of green chemistry.  
 
Alpha- and beta-emitting radionuclides (¹⁴C, ²⁰⁹Po, ²¹⁰Pb, ²³⁵U, etc.) were studied in this 
project to evaluate differences in the fluorescence emission of quantum dots. To evaluate 
the effectiveness of the QDs in detecting ionizing radiation, the experimental detection 
method was compared to a more conventional radiometric method, i.e. liquid scintillation. 
Overall, this project will contribute to the safety of communities and workers at currently 
operating nuclear reactors and at Canada’s new small modular reactors, which will play an 
important role in the country’s energy transition. 
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Despite their exceptional optoelectronic properties, organo-metal halide perovskites face 
critical barriers to long-term device implementation, primarily environmental instability and 
light-induced phase separation (ion migration), which severely degrades efficiency. This 
study demonstrates how diblock copolymer reverse micelle deposition (RMD) provides 
unprecedented synthetic control to investigate and manipulate nanoscale perovskite 

photophysics. RMD utilizes self-assembling amphiphilic polymer nanoreactors to 
synthesize perovskite nanoparticles (PNPs) with highly tunable size, spatial distribution, 

and interfacial chemistry. Notably, the lattice strain induced by the soft micelle environment 
stabilizes unusual, low-temperature crystal phases under ambient conditions. 

Using this platform, FAPbBr3 PNPs were synthesized with transition metal (Ni, Zn, La) 
shells and pure chloride (HCl) additives to isolate dopant effects. Photoluminescence (PL) 

spectroscopy and grazing-incidence wide-angle X-ray scattering (GIWAXS) reveal that 
shelling materials significantly enhance PL intensity and facilitate FAPbBr3 crystallization. 
Furthermore, crystallographic analysis indicates that both polymer composition and the 

selected shell material dictate the resulting crystal phase. Specific polymer templates yield 
either orthorhombic or cubic phases, while the addition of Ni consistently produces stable 

cubic crystals. 

Crucially, we investigate the dynamics of light-induced halide phase separation under 
nanoconfinement. While spatial confinement is often hypothesized to inhibit ion migration, 

we observe that RMD nanoparticle size does not prevent halide segregation. Unlike 
continuous bulk films, RMD arrays break the diffusion length dependence of traditional 

phase-separation models. Although the segregation kinetics match those of bulk systems, 
the diffusion lengths predicted by these models exceed the physical dimensions of the 

isolated PNPs. Monolayer arrays with ample interparticle spacing exhibit this exact 
discrepancy, confirming that particle agglomeration is not the cause. This study 

establishes RMD as a robust platform for engineering highly luminescent core-shell PNPs 
while uncovering fundamental departures from macroscopic ion migration models in 

nanoconfined systems. 
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We investigate how control variables govern self-organization and pattern formation in 
ferrofluids, which are stable suspensions of ferrimagnetic magnetite nanoparticles (MNPs) 

that form transient spike patterns under external magnetic fields. In the absence of a 
magnetic field, these patterns disappear. This is a hallmark of a dissipative system. All life 

forms are self-organized and dissipative. This underscores our interest to explore the 
nanoscale origins of ferrofluid-based self-organized patterns as models for more complex 

systems.  We explain how to use evaporating alkane and alcohol-water fluids to 
permanently trap patterns that emerge when the fluids are exposed to different external 

magnetic field strengths The history of patterneing is encoded through surface ligand soft-
soft interactions and kinetic barriers to dissipation imposed by low-molecular-weight 

poly(vinylpyrrolidone) (PVP). We report the impacts of alkane carbon number, magnetic 
field strength, and nanoparticle loading on structural order, quantified by Voronoi entropy. 

Using a motion-tracking algorithm, we analyze video data to determine the time-dependent 
evolution of this entropy. Alkane-based ferrofluid patterns exhibit large entropy 

fluctuations, particularly during square-to-hexagonal lattice transitions. Conversely, PVP-
containing ferrofluids show gradual entropy changes due to impeded polymer-MNP 
interactions. Ultra-high-resolution SEM reveals that alkane-derived spikes comprise 

rhombic lattice MNP assemblies, whereas PVP-MNP composites are disordered. 
Remarkably, the encoded spikes from both media behave as permanent magnets, despite 

the latent superparamagnetism of the constituent MNPs.



 

10e Colloque annuel sur la recherche des matériaux fonctionnels 
10th Advanced Materials Annual Meeting 

Synthèses de nanoparticules magnétiques et photocatalytiques basées sur la 
synergie entre l’oxyde de fer (Fe3O4) et l’oxyde de zinc (ZnO) 

 
Nathan Camboulin1, Gabriella Tessitore2 

1,2Laval University, Canada 
1nathan.camboulin.1@ulaval.ca 

2gabriella.tessitore@chm.ulaval.ca 
 

 
En bonne partie, les pesticides sont des molécules très peu biodégradables et pouvant se bioaccumuler 
dans les tissus adipeux. Ils sont certainement impliqués dans le développement de nombreuses 
maladies chroniques affectant tant l’être humain que d’autres espèces.[1] Leur stabilité vient 
essentiellement de leur structure riche en liaisons fortes carbone-carbone, ainsi que de la présence 
d’halogènes, comme le chlore. Ainsi, l’intérêt pour l’étude de matériaux favorisant la 
photodégradation des pesticides par l’énergie solaire ne cesse de croître.[2] Ces matériaux devraient 
être respectueux de l’environnement, facilement récupérables et détenir une efficacité 
photocatalytique élevée dans la décomposition de la molécule ciblée. Pour répondre à ces critères, 
les propriétés photocatalytiques des nanoparticules d’oxyde de zinc, ainsi que les propriétés 
magnétiques des nanoparticules d’oxyde de fer peuvent donc être combinées.[3] Dans ce projet, 
l’optimisation de différentes méthodes de synthèse des nanoparticules désirées est étudiée. Un intérêt 
particulier est porté sur l’effet de la taille et des interactions entre les nanoparticules d’oxyde de zinc 
et d’oxyde de fer synthétisées, exerçant une influence sur leur capacité de décomposition des 
pesticides et leurs propriétés magnétiques 
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Light-responsive microsystems are emerging as attractive platforms for developing 
controllable motion and multifunctional behavior under external stimulation. While most 
active microparticle systems reported to date operate in liquid environments, achieving 
controllable motion in air while overcoming gravitational forces remains a major challenge. 

Here, we present a near-infrared (NIR) activated functional microsystem capable of 
producing controllable motion in air through light-induced thermal convection. The platform 
consists of pollen-like ZnO microparticles decorated with gold nanoparticles, which generate 
localized photothermal heating under NIR irradiation, producing thermal gradients that 
induce propulsion in a gaseous environment. Lanthanide-doped upconverting nanoparticles 
were incorporated onto the particle surface to enable optical nanothermometric monitoring 
of the system during excitation 

This approach demonstrates a versatile strategy for producing controllable light-activated 
motion in air using multifunctional photothermal materials. The system combines 
photothermal conversion, optical temperature sensing, and airborne motion, opening 
opportunities for future applications involving active materials, gas-phase photocatalysis, 
and remotely controlled microsystems. This work was recently published in Advanced 
Materials (2025). 
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Organic light-emitting diodes (OLEDs) have revolutionized the world of optoelectronic materials, 
addressing the high global energy demands of the modern era. In response, the realization of more 
efficient and environmentally conscious small molecule organic emitters has been of great interest 

in both academia and industry. In particular, the identification and characterization of single 
component white light emitters has proven challenging due to the rarity of cross-spectrum emission. 

We report a structurally simple solvatochromic emitter that can be colour-tuned by solvation, 
ranging from sky blue, to pale yellow with respect to increasing environment polarity. The 

compound of interest also demonstrates the ability to emit white light through complimentary dual-
emissive states. The behaviour of this single-component white light fluorophore was explored 
through a series of photophysical studies. Our emitter shows promise for use in white OLED 

materials, with further applications in chemical sensing. 
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Pesticides are commonly used in modern agriculture to prevent plant diseases and insect pests, 

promote the growth of agricultural product output, and meet the food demand of the increasing global 

population. Recent advance to enhance the safety, efficiency, and sustainability of pesticide 

application involves the development of nanometer-sized carriers for the delivery of active pesticide 

ingredients. However, conventionally designed nanocarrier formulations have presented several 

drawbacks, particularly the uncontrolled and delayed release of encapsulated pesticides. Stimuli-

responsive degradation is a promising platform that involves the incorporation of degradable covalent 

bonds into the design of polymeric materials. When needed, the bonds can be cleaved in response to 

external stimuli found in environments, insects, and plants, causing the disintegration (or dissociation) 

of the nanomaterials, leading to the enhanced release of encapsulated bio-active molecules (e.g. 

pesticides). Boronic ester bond is created through a facile esterification of pendant diol with boronic 

acid at room temperature with no aids of catalysts. The bonds can be cleaved in environments such 

as both acidic and alkaline pHs as well as the presence of reactive oxygen species. Despite these 

unique properties, boronic ester chemistry has not been studied for controlled pesticide delivery, to 

our best knowledge.  

My CHEM 419 research aims to incorporate degradable boronic ester chemistry to the development 

of environment-responsive degradable nanoassemblies for controlled pesticide delivery. Poly(vinyl 

alcohol) (PVA) having pendant diols was chosen as a model of water-soluble, biocompatible 

polymeric precursors for the conjugation with pentyl boronic acid (PA) to synthesize amphiphilic 

PVA-PA. The extent of conjugation was varied with the mole equivalent ratios of PA/2OH to be 

0.2/1, 0.5/1, 0.7/1 and 1/1 to investigate the hydrophilic/hydrophobic balance (e.g. amphiphilicity) of 

the formed PVA-PA and thus their aqueous micellization through self-assembly, using 1H NMR 

spectroscopy and dynamic light scattering technique. Given the amphiphilic nature, the PVA-PA with 

PA/OH mole equivalent ratio of 0.5/1 enabled to encapsulate Nile Red as a model pesticide, forming 

colloidally-stable, Nile Red-loaded nanoassemblies with the average diameter of 120 nm in water. In 

both acidic and alkaline pHs, the nanoassemblies degraded upon the cleavage of boronic ester bonds, 

leading the enhanced release of Nile Red. Our preliminary results demonstrate the great potential for 

the development of biocompatible polymer-based controlled pesticide delivery with a facile 

conjugation as well as environment-driven degradation of boronic ester chemistry. 
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Graphene incorporation into polymer fibers offers a strategy to tailor nanoscale morphology 
while preserving mechanical conformity for flexible composite applications. Graphene-
based dopants can enable modulation of polymer fiber structure; however, the relationship 
between graphene incorporation, fiber morphology, and mechanical flexibility must be 
evaluated. This study investigates how graphene oxide (GO) and reduced graphene oxide 
(RGO) doping can be used to tailor the structural and surface morphology of fibers. In this 
work, we report the fabrication of GO- and RGO-enhanced poly(vinylidene fluoride) (PVDF) 
fibers via a wet-spinning process and examine the tunability of their morphology and its 
influence on their flexibility. The effect of graphene doping and reduction state on fiber 
architecture is explored using scanning electron microscopy (SEM), atomic force 
microscopy (AFM), and Brunauer–Emmett–Teller (BET) surface area analysis. Mechanical 
flexibility is assessed through bending and tensile testing, revealing that optimized graphene 
loading enables morphological enhancement without compromising fiber compliance. 
These results collectively demonstrate that graphene doping provides a facile, versatile 
route to engineer composite fibers, enabling a balance between morphological complexity 
and mechanical flexibility. These findings establish graphene-enhanced fibers as promising 
materials for the design of next-generation flexible sensing systems for applications such as 
wearable healthcare monitoring biosensors. 

 
Wet

Spinning

Graphene-Enhanced
Flexible Fibers


	sliding-ring crosslinked, 3d-printed liquid crystal elastomer actuators
	* Yue.Zhao@USherbrooke.ca
	DEVELOPMENT & ADVANCEMENT OF SCALABLE, WEARABLE, S
	* rubab-fatima.naqvi.1@ens.etsmtl.ca
	Introduction & Objectives
	The need for continuous, real time monitoring tech
	To help understand the objective better and to div
	1.To design and fabricate an energy harvesting layer
	2.To design a flexible, printed supercapacitor layer
	3.To design and fabricate an optimized hybrid PVDF/P
	4.To deploy flexography as a printing technique for 
	Conclusion
	This research aims to design a novel wearable devi
	Keywords: ultrasound, transducer, sustainable, sel
	An immunoprotective vascular graft for stem cell-derived islet transplantation for type 1 diabetes
	* corresponding author email address: corinne.hoesli@mcgill.ca
	Type 1 diabetes (T1D) is an autoimmune disease characterized by the destruction of insulin-producing β-cells in the pancreas. Transplantation of stem cell–derived pancreatic islets (SC-islets) offer a promising approach to restore glycemic control, bu...
	To address these issues, our group has developed a 9-channel vascular device that encapsulates SC-islets within an immunoprotective alginate matrix. It can directly connect to the blood circulation, enhancing oxygen and nutrient delivery via convectio...
	Additionally, native pancreatic extracellular matrix (ECM) is rich in collagen IV and laminin 411/511, which provide essential cell-matrix interactions and regulate important cellular activities including insulin secretion. To further mimic the bioche...
	By integrating vascularized oxygen delivery with a bioadhesive immunoprotective matrix, this study advances a retrievable, off-the-shelf platform for stem cell-derived islet transplantation. This approach may help overcome key limitations in current i...
	Self‑Organization emerging from Permanently
	Encoded Ferrofluid Spike Patterns
	* mark.andrews@mcgill.ca
	We investigate how control variables govern self-organization and pattern formation in ferrofluids, which are stable suspensions of ferrimagnetic magnetite nanoparticles (MNPs) that form transient spike patterns under external magnetic fields. In the absence of a magnetic field, these patterns disappear. This is a hallmark of a dissipative system. All life forms are self‑organized and dissipative. This underscores our interest to explore the nanoscale origins of ferrofluid‑based self‑organized patterns as models for more complex systems. We explain how to use evaporating alkane and alcohol-water fluids to permanently trap patterns that emerge when the fluids are exposed to different external magnetic field strengths The history of patterneing is encoded through surface ligand soft-soft interactions and kinetic barriers to dissipation imposed by low-molecular-weight poly(vinylpyrrolidone) (PVP). We report the impacts of alkane carbon number, magnetic field strength, and nanoparticle loading on structural order, quantified by Voronoi entropy. Using a motion-tracking algorithm, we analyze video data to determine the time-dependent evolution of this entropy. Alkane-based ferrofluid patterns exhibit large entropy fluctuations, particularly during square-to-hexagonal lattice transitions. Conversely, PVP-containing ferrofluids show gradual entropy changes due to impeded polymer-MNP interactions. Ultra-high-resolution SEM reveals that alkane-derived spikes comprise rhombic lattice MNP assemblies, whereas PVP-MNP composites are disordered. Remarkably, the encoded spikes from both media behave as permanent magnets, despite the latent superparamagnetism of the constituent MNPs.

