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Organisation

The 15th International Conference of the European Chitin Society (EUCHIS 2026) is organised
under the auspices of the European Chitin Society (EUCHIS) by the Organising Committee and
the Local Organising Team, supported by the International Advisory Board.

Conference Chairs

Francisco M. Goycoolea
Mar ColladeGonzalez
Angeles Heras Caballero (Honorary Chair)

EUCHIg European Chitin Society

Laurent David (President)

Inmaculada Aranaz (Vid&resident)

Mér Masson (Vic€resident)

Anayancy OsoriMadrazo (Secretary)

Hanz Merzendorfer (Assistant Secretary)
Katja Richter (Treasurer)

Bruno Moerschbacher (Assistant Treasurer)

Organising Committee

Francisco M. Goycoolea

Mar ColladeGonzélez
Laurent David

Inmaculada Aranaz
Anayancy OsoriMadrazo
Katja Richter

Maria Angeles Esteban Abad
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Local Organising Committee

Mar ColladeGonzalez
Francisco M. Goycoolea
Maria Angeles Esteban Abad

International Advisory Board
Bruno Moerschbacher (Germany)
Mar Méasson (Iceland)

Hans Merzendorfer (Germany)
Waldo Argtielles Monal (Mexico)
TrongMing Don (Taiwan)
Conference Secretariat

Viajar Murcia, Murcia, Spain
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Welcome foreword

Dear delegates,

It is with great pleasure that we welcome you to Murcia for thé& Ifternational Conference

of the European Chitin Society (EUCHIS 2026) hosted at the Centro Social Universitario of
University of Murcia, Spain. The previous edition, held in Siglufjérdur in northern Iceland,
marked the return of the EUCHS conferenceeratthie pandemic’s hiatus, and it set a very

high standard, not only in terms of scientific quality, excellent organization and social
networking, but also thanks to the opportunity to tisihe extraordinary location and the
unforgettable experience to witness the beauty of the aurora borealis. We have taken the
baton from Mar Masson’s hand while fully aware of the challenge to keep the standards at
highest.

EUCHIS 2026 conference is the third after two preceding sister conferences over the last eight
months. The Taiwan Society for Chitin and and Chitosan organisedth&siatPacific Chitin

and Chitosan Symposium in Taipei, closely followed by thelb@roamerican Chitin
Symposium/18 International Conference on Chitin and Chitosan, under the organisation of
the Iberoamerican Chitin Society (SIAQ) in Hermosillo, northwest Mexico. Both events were
also of the highest standard in every respect. Chitin anidosan conferences and their
keystone role in being the sentinels of the science, discussion, networking, innovation and
translation around the globe are back at full steam!

We are extremely happy to welcome in Murcia around 139 delegates from almost 24
countries, circumscribed not only to Europe but also from Asia, Latin America and Africa.
During the conference, we will listen to a total of three plenary, eight invited, one
distinguished and the lecture by the recipient of the Braconnot Prize 2026 awarded by the
European Chitin Society to the best PhD thesis defended during the last three years, and 19
oral and 78 poster contributions. All the oral presentations will all blel Im single sessions

in the Auditorium, and the posters will be presented in the adjacent Posters and Exhibition
Hall and will remain displayed throughout the entire conference. Two >1 hour sessions will
allow to visit and discuss with the poster presegtauthors. We trust that this setp will

foster interaction and propitiate that all delegates learn about the progress of the field in

I NBlFa ¢6KAOK Yl & y20 lFtgleda 06S Ay 2dz2NJ aO02YTF2|
modality for oral presentatins has entailed to sacrifice on the total number talks that we
could accommodate in the programme. Despite the tough task of having to triage on the
papers selected for oral talks, we trust that we have managed to accommodate the
preferences of most deleges.

UCHIS 2026. INTERNATIO CONFERENCE OF THE EUROPI CHITIN SOCIETY



08e® 15th

8%es EUGHIS

V000 2026 —=i=

Our conference logo was designedMyike It Studi@ team of highly talented young women
designers. The logo seeks to represent the spirit of the conference: network connectivity and
percolation of ideas and collaborations, as in a most perfect chitosan hydrogel! The design
and management of the websitand materials is the result of the pristine work@®fows And

the team of our Secretariatyiajar Murcig have been the lead and instrumental in the
organisation of the conference throughout the past year. It has been a pleasure to work with
each of you.

We are extremely grateful to our sponsors who have generously contributed to the EUCHIS
2026 Conference. To theniversity of Murcigor their support to host the conference at
Centro Social Universitario. Teundacion Sénecaf Region de Murcia and téizutani
Foundation for Glycosciencg@lapan) for their generous conference grants. ToGlueleChi
network (DFG, Germany) for organising and sponsoring the CodeChi Exhibition and Young
Researchers Symposium satellite events. We are ever so gratéfapioe Medical Chitosan
GmbHfor their generosity and once again, in sponsoring the lanyards, badges and pens, and
for accepting to exhibit their chitosan products and new developments of their portfolio. Our
thanks also td’roquilaband Levauto and Fundacion Humana. We cannot be grateful enough
to all of them for their support to the event.

We would like to warmly thank the members of the organising committee, the international
advisory board for their dedication in peer reviewing the submitted abstractsEthepean
Chitin Societyand its board for its continued support, the Chairpersons of the oral
presentations sessions, the poster judges for their valuable and hard work. Our administration
and support staff at the University (MAngel Fernandez) and the colleagwé£entro Social
Universitario for their always helpful and accommodating help. Last but not least, our massive
thanks go to our team of volunteers and students for their support in the smooth running and
success of the conference.

The satellite CodeChi Exhibition event will start soon after the closure of the conference. It
will comprise four invited talks given by leading chitosan experts working in Germany. This
will also include a Women in Science round table that will addresgdénspective of women
scientists at varying stages of their careeidso, m Thursday 14 May, we will have the
Young Researchers Symposium that will comprise 19 oral presentations and two poster
sessions. Both satellite events are expected to enrichyfd the science and networking
opportunities of the conference.

EUCHIS 2026. INTERNATIONAL CONFERENCE OF THE EUROPEAN CHITIN SOCIETY ®
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On behalf of EUCHIS and the Organising Committee, we are looking forward to welcome you
all in Murcia and to altogether making of the conference a total success and a memorable get
together!!

iiBienvenidos sean todos a Murcia!!

Francisco M. Goycoolea  Mar Collado Gonzalez ~ Maria Angeles Esteban Abad

N

NERRY

Laruent David Angeles Heras Caballero

General Information

Registration.We will start registration at the venue, Centro Social Universitario, on Monday
11" from 8:00 h and the Registration Desk will remain open throughout the day.

Transport.From airportsif you arrive by plane in Alicante Airport. There is a regularstiop

bus service run by ALSAtps://www.alsa.com/er) from the Departures car park bus stop at
Alicante airport to Murcia Bus station, with departure times (on SunddyNay): 11:15,

12:15, 13:15, 16:15, 17:15, 19:15 and 20:45 h. For other days, please check times at ALSA
website above. The journey takes 55 min. Upon arrival at Murcia bus station, there are taxis
that can take you to your hotel.

To find ALSA bus stop, upon arrival in Alicante airport, as you come out from the arrivals gate
(Level-1), go up two stories to the Departures level, then exit the terminal and walk right to
the last bus stop of ALSA. The ticket must be bought in ad\{fnooe 6,45 Euro single), either

from the website above of from a member of ALSA staff who usually stay in the nearby of the
bus stop (NB: it is not possible to purchase the tickets from the bus driver).

If arriving at Aeropuerto Internacional Region de Murcia (Corverd), note that there is no public
bus service to Murcia city available on Sunday. For other days, please check timetable in
Google Maps.
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By train If arriving by train at Murcia Del Carmen station, there are taxis that can take you to

your hotel.

Shuttle bus service from hotels to conference verudaily shuttle bus will run from the
conference hotels to the Centro Social Universitario (conference venue). The route will be:

| 20St {lydGz2za DbStgdlF I !'/ adz2NOAlI Th ¢NI} @St 2R3
departures timetable below.

Departing from Monday 11" May Tuesday 12 May Wednesday 14 May
Hotel Santos Nelva 7:15 8:00 8:15
Hotel AC Murcia 7:30 8:15 8:30
Hotel Travelodge 7:40 8:25 8:40

Importantly, there will be no bus service to return to the hotels at the end of the day’s
activities.

Public tram servicelhere is a public city tram servid&tps://tranviademurcia.es) (Line 1),

GKFG N¥zya 2y | RIFIAf@&@ olaira FNRY cYnn K FNRY
{20AFf ! YADBSNBAGIFNRAZ2E A0G2L)E 6KAOK Aa OF® opn
de Murcia (campus de Espinardo). The journey from Rlazalar stop to the venue takes ca.

40 min. Both Hotel AC Murcia and Travelodge hotels are located in Av. Juan Carlos | along the
GKS GNYY fAYySed /f2aSad GNrYy adz2L) G2 1268t !
¢NIF @St 2R3IAS K2GSfl 28t a ISt tDdzy i12f & t CNBY / A NOdz |
check Google Maps.

2S aaNRy3Ite FROAOS G2 LIZNOKFAEAS GKS a. 2y 2 adzN
1 Euro plus charging 5 Euro (minimum allowed). This entails a 40% discount on the cost per
jorney, working out at 0.42 Euro (!). The card can be shared by moreotiamiser, though

each journey per user must be validated upon entering the tram.

If traveling by car to the conference venue, please note that the carpark at Centro Social
Universitario is restricted to University of Murcia members of staff and students. Hence,
visitors cars must be parked in the vicinity in free parking zones whéechamily available.

Conference OfficeThere will be a dedicated room (Room 4) for the conference office. A
computer will be made available esite to hand in and check presentations .

Oral presentations.The scientific program will include thre®-minutes plenary lectures,
eight 25-minutes invited, one 20-minutes distinguished, the20-minutes lecture by the
recipient of the Braconnot Prize 2026, and 18 oral contributessh lastindl5 mirutes. On

each, spekers should allow-% min for discussion within the allocated time. Speakers must
hand in the copy of their electronic presentations ahead of their session to the organisers or
at the Conference Office.


https://tranviademurcia.es/
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Posters.The maximum poster size is 90 cm x 70 cm. Please note that this is a custom size
rather than a standard DIN A format. Posters in smaller standard formats are also welcome.
Please also note that posters should be prepared in vertical orientation. Apant thhese
specifications, there are no further requirements regarding the poster format. However,
including a photograph of the presenter would be a good idea, as it may help interested
attendees identify the poster author more easily. Presenterseagected to stand by their
posters during the Poster sessions. The best three posters will be awarded, and the evaluation
will include a brief discussion of the poster judges with the presenter. Postarpset on
Monday, 11" May from 8:00 h. A number code has been assigned to each abstract,
corresponding to a labked poster panel (see the corresponding abstract page or ask our team
for your number). All posters will be displayed throughout the whole congress.

1:1 Networking We have set up a digital board (Padlet) to enable delegates to upload a brief
profile and a photo (optionally) that propitiate visibility of all delegates. If you are interested
in meeting with any other delegate during the Conference’s coffee and loreztks or any
20KSNJ GAYSasx LXSIFaS RR F O02YYSyid 2y GKS
convene a convenient time to discuss. Besides, on WednesdaytHge will also be a "1 to

1 Networking" session to enable Indust#tygademydiscussions. If you are interested in a
meeting of this sort, there will be an Excel sheet where you can express your interest and pre
book a 5 min time slot. The final appointments calendar will be made available ahead of the
1:1 Networking session.

Link to the networking board:

https://padlet.com/prcfmag/euchis2026

Drinking water. We have tried to be @ sustainable as possible and reduce on the
environmental impact of the conference materials. We hope that you all enjoy your reusable
drinking water bottles and keep you hydrated while in Murcia and as a good companion and
souvenir for the warm days aheadhere will be three water refilling stations at the
Auditorium entrance and around the Posters and Exhibition area.

Coffee breaks and luncheoffee and lunch will be served to registered EUCHIS 2026
participants during the designated time slots for each. Both will be served at Agora, an
outdoor space adjacent to the Auditorium. Please make sure to wear your badge.

Conference photoThe photo will be taken on Level 0 of the venue’s building before the main
staircase on Monday 1Mat 16:05 h. After the last talk, proceed immediately to the photo’s
site, and bring your happiest smile with yal!

P

(0p))
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CodeChi ExhibitionThe satellite CodeChi exhibition event will take place on Wednesday 13
May straight after the closing ceremony of EUCHIS 2026 conference, in Room 1 located at the
back of the main Auditorium. The coffee break will take place at Level 1 of Centro Social
Universitario in a designated area next to the main canteen.

Young ResearcheSymposium (YRSIt. will be held in Meeting Room 1 located at the back

of the main Auditorium and will include one single session for oral presentations. All doctoral
and young postioctoral researchers are invited to listen to 19 selected oral presentations 15
minutes(10 + 5 min discussion) and discuss with the young researchers about their work. The
coffee breaks and lunch will take place at the Level 1 of Centro Social in the main canteen.

WiFi. The access credentials (see below) free to all participants at venue will be displayed at
the registration desk. The University of Murcia uses also EDUROAM WiFi network shared by
many other EU universities.

SSID: uritUCHIS

Clave: 26@d4.fJr$20

Gala DinnerThe dinner will be held aeal Casino de Murcian emblematic building located

at the heart of the historic town centre. The dinner will be preceded by a guided tour of the
building. The gala dinner is included in the registration to the Conference. An informal after
dinner party is getting organised lour students and volunteers. Watch out for further news.

Special diet requirementsPlease make sure to have indicated during registration any special
food requirements and intolerance/allergies. In all the meal menus, we have made a provision
for vegetarians and special diet requirements, as indicated upon registration.

Excursion and dinner to winery in Jumilldhe bus will depart from the conference venue on
Monday 11" at 17:30 h. The visit to the winery will include a wine tasting and dinner. The bus
will return to Murcia (at ca. 11 PM). If not joining the excursion, you may enjoy the local
gastronomy of Murcia with plenty of options for dinning in town. Two smartphApgs
:unBlockand Tu Murcia manage useful and updated information about Murcia cultural,
gastronomy and shopping information.

Weather forecast. The forecast during the conference cannot be better
(https://www.eltiempo.es/espinardo.htm)l with lowest and highest temperatures of 15 and
27 °C, respectivelyrhe warm jackets can remain happily at horde!

Running.Murcia is a flat city, fantastic for an eaiiyorning or evening roll in the city avenues
2NJ 32Ay3 dzLJ G2 /FYLdz2z RS 9&LAYI NRaurduniRg A 0 a
shoes and gear if you widb release stress from the allay sitting listening to amazing
chitin/chitosan talks!


https://realcasinomurcia.com/
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IFrogramme

Invited / Prize Oral contribution Social / breaks / special

Sunday 10.05.2026

Duration Session Details
19:00 2:00 Ice breaker Hotel Nelva
Monday 11.05.2026
Details
08:00 1:00 Registration Registration desk at Centro Social Universitario
09:00 0:15 EUCHIS Conference | j;.,;,,,,
Inauguration

Bruno Moerschbacher - University of Miinster, Germany

The coming age of chitosans

Abstract 108

Session 1 Chairs: Laurent David and Inmaculada Aranaz

Vincent Eijsink - Norwegian University of Life Sciences, Norway

09-55 0-40 Plenary (PL2) ,_[yr.ic poh'scrcr’hflrid.e monooxygenases (I.-PMOS) - firom fundamental
2 insights to application in chitin valorization

Abstract 106

Veronika Novikova - Institute of Macromolecular Compounds,

Russia

09:15 0:40 Plenary (PL1)

10:35 0:15 0 e Vel L0 Low-molecuiar-weight chitosan—prednisolone conjugates for sustained
drug delivery to the inner ear
Abstract 28
Saeede Pouri - Universidad Complutense de Madrid, Spain

10:50 0:15 R BT TR (08 B Crustacean and squid chifosan cause changes in rat aorta vascular tone
Abstract 52

11:05 0:30 Coffee Break Agora

Mar Masson - University of Iceland, Iceland

The quantitative molecular weight-antimicrobial activity relationship
11:35 0:25 Invited speaker (IL1) Jor chitosan

Abstract 72

Session 2 Chairs: Koro de la Caba and Ehab El-Awaad

Marcela Mihai - Petru Poni Institute of Macromolecular
Chemistry, Romania

Chitosan based (bio)hybrid nanostructures

Abstract 54

12:00 0:15 Oral contribution (OC3)

12:15 0:15 Oral contribution (OC4) Meng Pan - Newcastle University, United Kingdom

Achieving efficient crossiinking of chitosan-genipin hvdrogels via
Tween 80 micellar solubilization
Abstract 19

15th EUCHIS 2026. INTERNATIONAL CONFERENCE OF THE EUROPEAN CHITIN SOCIETY
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12:45

13:00

14:00

14:25

14:40

16:05
16:10
17:30
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Duration

0:15

0:15

1:00

0:25

0:15

0:15

0:30

0:25

0:15

0:05
1:20
2:00

Oral contribution (OC5)

Oral contribution (OC6)

Lunch

Invited speaker (IL2)

Oral contribution (OC7)

Oral contribution (OC8)

Coffee Break

ited speaker (IL3)

Oral contribution (OC9)

Conference Foto
Posters

Excursion to Jumilla

Details

Mitsumasa Osada - Shinshu University, Japan

Evaluation of the physical properties of dried filins obtained fiom
crustacean shell and chitin nanofibers

Abstract 77

Helenne Bojorges - Institute of Agrochemistry and Food
Technology (IATA-CSIC), Spain

Extraction-driven hierarchical architecture governs performance in
chitin-based materials firom Agaricus bisporus waste

Abstract 71

Agora

Hans Merzendorfer - University of Siegen, Germany

The role of Codec in structural and functional organization of the
peritrophic matrix

Abstract 67

Session 3 Chairs: Mar Masson and Anayancy Osorio-Madrazo
Vanya Loroch - Novochizol SA, Switzerland

Cracking the chitosan code in agriculture : easier with precision
nanoparticles?

Abstract 40

Anca Hemenean - Vasile Goldis Western University of Arad,
Romania

Chitosan scaffolds functionalized with graphene oxide direct
osteogenesis via the Runx2—BMP-ECM pathway

Abstract 50

Agora

Waldo M. Argiielles-Monal - Center for Research in Food and
Development (CIAD), Mexico

Abstrast 116

Chitosan-based injectable hydrogels: Thermoresponsive and self-

healing properties

Chairs: Angeles Heras

Christian Gorzelanny - University Medical Center Hamburg-
Eppendorf, Hamburg, Germany

Chitinase-3-like protein 1 links inflammation and tissue regeneration
through interaction with the extracellular matrix

Abstract 117

At Centro Social Universitario main staircase

Exhibition Hall

Pick up in front of Centro Social Universitario
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Tuesday 1

Time Duration Details

Koro de la Caba - University of the Basque Country, Spain

The performance of membranes prepared with chitin or chitosan for
08:45 0:40 Plenary (PL3) water remediation

Abstract 105

Session 5 Chairs: Magdalena Gierszewska and Christian Gorzelanny
Shinsuke Ifuku - Kyoto University, Japan

Property control and fimctional expression of partially deacetylated
09:25 0:25 Invited speaker (IL4) nanochitin with various organic acid counter ions: Antibacterial
activity and hydrogel formation

Abstract 49

Luis Lopez-Llorca - University of Alicante, Spain

Chitosan is a kev Hub for controlling fumgal development and crop
immuniry: stress can be good to you

Abstract 92

Carlota Imelmann - University Medical Center Hamburg-
Eppendorf, Germany

10:15 0:15 O RGN (0 I8N Role of Chitinase-3-like protein 1 in immune regulation of human
keratinocytes responding to fungal infection

Abstract 18

Hamza Malik - Ghent university, Belginm

Engineering microbial systems for controlled in vive
chitooligosaccharide production

Abstract 29

Guillermo Portillo Pérez - Aarhus University, Denmark

Effect of chao- and kosmotropic natural Deep eutectic solvents on the

09:50 0:25 Invited speaker (IL5)

10:30 0:15 Oral contribution (0C12)

) e ALl T k) chitin separation and from H_illucens pupae molt shells
Abstract 51
11:00 0:30 Coffee Break Agora

Luminita Marin - Petru Poni Institute of Macromeolecular
Chemistry, Romania

Chitosan hydrogelation with monoaldehvdes. A simple route to
biomaterials with tailored properties

Abstract 99

Session 6 Chairs: Andrij Pich and Ivy Razonado

11:30 0:25 Invited speaker (IL6)

Soraya Rodriguez-Rojo - University of Valladolid, Spain
Hydrothermal- and acid hydrolvsis—derived chitin particles for
pickering emulsions stabilization: A comparative study.

Abstract 6

Ngesa Ezekiel Mushi - University of Dar es Salaam, United
Republic of Tanzania

12:10 0:15 ) e SOl S (018 BB Tilex Argentinus pen chitin-protein fibrous nanocomposite:
microstructure and flexural properties

Abstract 59

Linus Steigbauer - Technical University Bergakademie Freiberg,
Germany

Light matters: The photoresponsive properties of chitosan(s)
Abstract 56

Kathrivel Ganesan - Institute of Frontier Materials on Earth and in
Space, Germany

11:55 0:15 Oral contribution (OC14)

12:25 0:15 Oral contribution (0OC16)

12:40 0:15 e BT (0 e AR Facile preparation of polvethylene glycol-functionalized chitosan
aerogel particles
Abstract 76

12:55 1:00 Lunch Agora

15th EUCHIS 2026. INTERNATIONAL CONFERENCE OF THE EUROPEAN CHITIN SOCIETY
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Tuesday 12.05.

Time = Duration

Details

Magdalena Gierszewska - Nicolaus Copernicus University in

Torun, Poland

From chitosan to food packaging: the role and perspectives of various

deep eutectic solvents

Abstract 83

Session 7 Chair: Waldo Argiielles-Monal

Kecheng Li - Chinese Academy of Sciences, China

14:20 0:15 O LT T TR (OIS B B Srructure-dependent bioactivities of well-defined chitooligosaccharides

Abstract 93

Marguerite Rinaudo - University of Grenoble Alpes, France

Distinguished speaker PH as a Key Regulator of Chitosan/DNA Complexes Stability and Gene
(DL) Delivery Efficiency

Abstract 46

Margareta Hellmann - University of Miinster, Germany

Hide and seek: The fungal pathogen Crvptococciis neoforinans uses

chitosans to evade human immunity

Abstract 89

Chair: Bruno Moerschbacher

13:55 0:25 Invited speaker (IL7)

14:35 0:20

Braconnot Prize

14:55 0:20 Tnvited Speaker (BP)

15:15 1:15 Coffee/Posters Agora/Exhibition Hall
16:30 = EUCHIS Assembly Room 1 (Aula Didactica -1.25)
19:00 - Gala Dinner Real Casino de Murcia

y 13.05.2026

Duration Session Details

Marianne Hiorth - University of Oslo, Norway
The potential of chitosan coated liposomes for improving oral health
Abstract 111

Session 8 Chair: Hans Merzendorfer

Auditorium

09:00 0:25 Invited speaker (IL8)

09:25 1:35 Industry Forum - I Chair: Katja Richter

11:00 0:30 Coffee Break Agora

11:30 1:30 Industry forum — II Room 2 (Aula Multiusos -1.13)/ Room 3 (Aula Multiusos -1.05)
13:00 1:00 Lunch Agora

14:00 0:55 Industry forum —III Room 2 (Aula Multiusos -1.13)/ Room 3 (Aula Multiusos -1.05)
14:55 B Closing ceremony Auditorium

15th EUCHIS 2026. INTERNATIONAL CONFERENCE OF THE EUROPEAN CHITIN SOCIETY
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Satellite event: CodeChi 13.05.2026.

Venue: Aula Didactica (Room 1 —1.25)

Duration Session Details

Codex Programme Coordinator
0:15 Welcome

Bart Thomma
Chitin, competition, and control: Antimicrobial functions of LysM
Proteins across kingdoms
Chair: Hans Merzendorfer

Andrij Pich - RWTH Aachen University, Germany
16:00 0:30 Invited Lecture (CHI3) Functional chitosan-based colloidal gels
Abstract §

15:30 0:30 Invited Lecture (CHI1)

Jochen Zimmer
16:30 0:30 Structural insights into polysaccharide fibrillogenesis

17:00 0:30 Invited Lecture (CHI4) Yael Politi - Dresden University of Technology, Germany
17:30 0:40 Coffee/Posters Canteen of Centro Social Universitario — Level 1
5 g Chairs: Yael Politi, Angeles Heras, Maria A. Esteban, Mar Collado-
18:10 0:50 ‘Women in Science Z P
Gonzélez
. End of CodeChi A Didactica -1 95
19:00 - exhibition day Room 1 (Aula Didactica -1.25)
19:30 Social Dinner

Satellite event: Young Research Symposium Thursday 14.05.2026

Venue: Aula Didactica (Room 1 — 1.25)

Duration Session Details
09:00 0:05 ‘Welcome -
Ehab El-Awaad - University of Siegen, Germany
Oral contribution Ifinalvsis of chito-protein interactions using grating-coupled
09:05 0:15 interferometry
(YR1) Abstract 112
Chair: Ehab El-Awaad. University of Siegen, Germany
Mathis Joly - Institut Charles Gerhardt Montpellier, France
09:20 015 Oral contribution Development of chitosan-based matrices for pharmaceutical semi-solid
) . (YR2) extrusion 3D printing
Abstract 36
Fuzhu Yang - Max Planck Institute of Colloids and Interfaces,
’ 3 Oral contribution Germany
s o (YR3) Synthesis of chito-oligosaccharides with defined structure
Abstract 114
Anastasia Zubareva - Institute of Macromolecular Compounds,
Oral contribution Russla . . . . . . .
09:50 0:15 DEAE-modified chitosan—liposome hybrids for plasmid DNA delivery in

(YR4) aquaculture vaccination
Abstract 24
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Duration S Details

Mario Wegmann - University of Siegen, Germany
Oral contribution Chitin composition and modification in the Peritrophic Matrix of

10:05 0:15 b
(YRS) Tribolivm castanewm
Abstract 110
Vishnu Arumughan - Aalto University, Finland
10:20 0:15 Oral contribution Leveraging chitin-water interactions for scalable isolation of chitin
: (YR6) nanocrystals
Abstract 82
10:35 0:55 Coffee/Posters Exhibition Hall
Margareta J. Hellmann - University of Miinster, Germany
: i Hide and seek: The fungal pathogen Cryptococcus neoformans uses
11:30 0:15 Ll DT chitosans to evade human immunity
(YR7) Abstract 89
Chair: Margareta Hellmann. University of Miinster, Germany
Timmy Richardo - University of Tiibingen, Germany
OTallcoRtEbution De_ﬁne.d chitin .oiigom.ers elicit I\_EIIQPS .inﬂammasome-medr'at‘ed IL-18
11:45 0:15 secretion and innate immune training in human macrophages and
(YRS) monocytes
Abstract 115
Jan Ludwig - University of Stuttgart, Germany
. . Oral contribution In vivo modulation of high-aspect ratio chitin rods in Thalassiosira
12:00 0:15 (YR9) rotula
Abstract 45
Rubén Gil-Gonzalo - Complutense University of Madrid, Spain
12:15 0-15 Oral contribution (YR10) Lipid nqnopartides coated wr.'rﬁ chitosan for curcumin encapsulation
and their effect on wound healing
Abstract 70
Alexandra GroBidorf - University Medical Center Hamburg-
Eppendorf, Germany
12:30 0:15 W BT UT RSB IY  Chitinase 3 like 1 coordinates chitin sensing by the innate immune
system
Abstract 23
12:45 1:15 Lunch Canteen of Centro Social Universitario — Level 1
14:00 0:15 Shaghayegh Jahangir - University of Bayreuth, Germany
Biomineralized chitosan scaffolds and 3D bioprinting for applications
in 3D cell culture and tissue engineering
Abstract 85
Chair: Shaghayegh Jahangir. University of Bayreuth, Germany
FLukasz Wujcicki - Silesian University of Technology, Poland
Eco-functional chitosan modified with 2,3-pyrazinedicarboxylic acid for
14:15 0:15 O RGTTL T RS R IN  efficient heavy metal removal: Insight into physicochemical properties
and adsorption performance
Abstract 74
Vinolia Dmello - Center for Molecular Bioengineering (B CUBE),
ST German
=30 L Shet comtriimtim LYR1S) Mechanizns of chitin organisation in Drosophila melanogaster larvae
Abstract 53
Katharina Eickelpasch - University of Miinster, Germany
14:45 0:15 Oral contribution (YR15) .'S’mlcn{re-ﬁmction relationships of chtiosans in plant disease resistance
induction
Abstract 79
15:00 1:00 Coffee/Posters - Exhibition Hall

15th EUCHIS 2026. INTERNATIONAL CONFERENCE OF THE EUROPEAN CHITIN SOCIETY




z 15th

—— b o s

o oo EUCHIS

- ————

Duration

Details

14:15

14:30

14:45

15:00

[}
15th EUCHIS 2026. INTERNATIONAL CONFERENCE OF THE EUROPEAN CHITIN SOCIETY z'

0:15

0:15

0:15

1:00

Oral contribution (YR13)

Oral contribution (YR14)

Oral contribution (YR15)

Coffee/Posters

Biomineralized chitosan scaffolds and 3D bioprinting for applications
in 3D cell culture and tissue engineering

Abstract 85

Chair: Shaghayegh Jahangir. University of Bayreuth, Germany
Lukasz Wujcicki - Silesian University of Technology, Poland
Eco-functional chitosan modified with 2,3-pyrazinedicarboxylic acid for
efficient heavy metal removal: Insight into physicochemical properties
and adsorption performance

Abstract 74

Vinolia Dmello - Center for Molecular Bioengineering (B CUBE),
Germany

Mechanisms of chitin organisation in Drosophila melanogaster larvae
Abstract 53

Katharina Eickelpasch - University of Miinster, Germany
Structure-function relationships of chtiosans in plant disease resistance
induction

Abstract 79

- Exhibition Hall
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Poster Contributions

PC1

Abstract ID: 1

Decoding interactions of mucin with chitosan oligomers and chitosans with varying
patttern of acetylation

Francisco Goycoolea
fmartin.goycoolea@um.es

PC2

Abstract ID: 2

Physically and covalentlycrosslinked chitosan scaffolds for potential application in fish
skin wound healing

Teresa Martinez Rubio
mt.martinezrubio@um.es

PC3

Abstract ID: 3

Chitosan as stabilizing agent for nanocarriers
Mar ColladeGonzalez

mdmcgl@um.es

PC4

Abstract ID: 5

Functional Chitosatbased Colloidal Gels
Andrij Pich

pich@dwi.rwthaachen.de

PC5

Abstract ID: 7

Chitin/soy protein sponges for water remediation

Pedro Guerrero
perdro.guerrero@gmail.com

PC6

Abstract ID: 8

From pests to polymers: chitosan from forest insects collected during forest protection
activities

Eugeniusz Swistun

eswistun@agh.edu.pl

PC7

Abstract ID: 9

Characterization of Polyampholyte Chitosan Hydrogels for Peptide Loading and Sustained
Release

Jordyn Ann Howard
jordynannll@gmail.com
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PC8

Abstract ID: 13

Chitin nanomaterials applied as a Pickering emulsion stabilizer

Min-Lang Tsai

tsai5122@gmail.com

PC9

Abstract ID: 14

Structural Determinants of Chitosan Oligomers Govern SpecifiegceptorMediated
Plant Immune Activation

Soofia Khanahmadi
khanahmadi@em.urrankfurt.de

PC10
Abstract ID: 15
Synthesis of ChitosaBased Microgels as Tunable Carriers for RNA Delivery in Plants

Maria Bender
bender@dwi.rwthaachen.de

PC11

Abstract ID: 16

Amphiphilic ChitosagCorticosteroid Conjugates: Selfssembled Nanocarriers with
Tunable Drug Release for Local Ahtflammatory Therapy

Natallia Dubashynskaya
dubashinskaya@gmail.com

PC12

Abstract ID: 17

CHITIN AND CHITOSAN: TRENDS IN ECOFRIENDLY PACKAGING SOLUTIONS FROM A PILO
SCALE POINT OF VIEW

VALENTINA ORLANDI
vorlandi@aimplas.es

PC13
Abstract ID: 21
Insights into chitosan metabolism: deciphering the functional roles of fungal chitosanases

Carolina Escobar
carolina.escobar rodriguez@hcw.ac.at

PC14
Abstract ID: 23
Chitinase 3 like 1 coordinates chitin sensing by the innate immune system

Alexandra GroRR3dorf
alex.grossdorf@icloud.com

PC15
Abstract ID: 24

DEAEModified ChitosargLiposome Hybrids for Plasmid DNA Delivery in Aquaculture
Vaccination

Anastasia Zubareva
zubarevaaa@gmail.com
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PC16

Abstract ID: 25

The role of chitosan in the intracellular survival and escape of Cryptococcus neoformans in
monocytes

Sina Nabil
s.nabil@uke.de

PC17

Abstract ID: 26

High-efficiency chitin production from shrimp shells via Bacilkassisted deproteinization
and citric acid demineralization

Anthony Wang
d00623003@gmail.com

PC18

Abstract ID: 27

Reactive extrusion as an intensified route for chitin extraction and chitosan production
from Tenebrio molitor

Giacomo Marra
gmarra@aimplas.es

PC19

Abstract ID: 30

Chitosan based nanoemulsions as sustainable and safe strategy for the control of citrus
canker

Jaiber H. R. Llanos

jaiber@unicamp.br

PC20

Abstract ID: 31

The Bonding Behaviour of Chitosan Interpolyelectrolyte Complexes on Dissimilar
Substrates

Paul Marten
marten@ibac.rwthaachen.de

PC21
Abstract ID: 32

The Versatility of Chitosan Itaconate in Combination with lignocellulosic Materials

Nils Minstermann
muenstermann@ibac.rwtaachen.de

PC22
Abstract ID: 33

Comparative Assessment of Conventional and BESed Chitin Extraction from Marine

Crustacean Waste

Leyre Sillero
leyre.sillero@ehu.eus

0000000000000009
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PC23
Abstract ID: 34
Hexyl gallateloaded Ocarboxymethyl chitosan microgels for sustainable citriculture

Sonia Garcia Embid
garciaembid@dwi.rwthaachen.de

PC24

Abstract ID: 35

Microfluidic preparation of chitosan nanoparticles with either negative or positive surface
charge

Jana Mounzer
jana.mounzer@uniyonl.fr

PC25

Abstract ID: 36

Development of chitosarbased matrices for pharmaceutical sersolid extrusion 3D
printing

Mathis Joly

mathis.joly@enscm.fr

PC26

Abstract ID: 37

Comparison of conventional and DES (deep eutectic solvents) methods for chitin
extraction from various sources of seafood waste

Luen Zidar
luen.zidar@nib.si

PC27

Abstract ID: 38

Development and assessment of a chitosan/polymerietyclodextrin hydrogel for
viscosupplementation and drug delivery in osteoarthritis

Henry Chijcheapazélores
henry.chijcheapaza@unlile.fr

PC28

Abstract ID: 39

Chitosank-carrageenadysozyme nanoparticle§CSCRG /LZ)induces morphological
changes on the in vitro growth of Colletotrichum siamense

Alma Carolina Galvez Iriqui
almac.qgalvezir@gmail.com

PC29
Abstract ID: 43

A Green CliokUnclick Strategy to Stabilize Antifungal Volatiles on Chitosan Particles via

Reversible Imine Chemistry

Ernest Simé
e.simo.ramirez@csic.es
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PC30

Abstract ID: 44

Onestep coupling of aldehydes with primary amines in chitosan for the design of acid
stable antifungal pHresponsive sponges

Patricia Bteve Redondo
pesteve@iata.csic.es

PC31
Abstract ID: 45
In vivo modulation of highaspect ratio chitin rods inrhalassiosira rotula

Jan Ludwig
jan.ludwig@bio.unstuttgart.de

PC32

Abstract ID: 47

Electrospun nanofibrous structures based on chitosan for tissue engineering: from
interactions to application strategies

Maguerite Rinaudo
marguerite.rinaudo38@gmail.com

PC33

Abstract ID: 48

Chitosan Disrupts Fungal Cell Wall Homeostasis Through Coordinated Remodeling of
Chitin-Dependent Architecture

Federico Lopez
federicolopezmoya@gmail.com

PC34
Abstract ID: 53
Mechanisms of chitin organisation iDrosophila melanogastelarvae

Vinolia M Dmello
vinolia_melisha.dmello@tdresden.de

PC35
Abstract ID: 55
Fluorescence Properties of a Novel Chitosan Derivative Based on Natural Plant Pigments

Pedro Martinez Rodriguez
martinezp446@gmail.com

PC36

Abstract ID: 57

HATU Coupling for Fast, Efficient, and SelectivAdylation of Chitosan: DoBptimized
Synthesis of Cationic Antibacterial Derivatives

Mar Masson
lucaprotti@hi.is
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PC37

Abstract ID: 58

Hydrogels Based on Chitosan and Its Derivatives for Biomedical Applications: A Review of
Processing, Characterization, and Biological Performance

YINREt YO2aArzaila
karol.klosinski@umed.lodz.pl

PC38

Abstract ID: 60

Source Matters: Spinning HigRerformance Fibers from Marine, Fungal, and Insect
Chitosan

Irina Kuznik
irina.kuznik@tudresden.de

PC39

Abstract ID: 61

Preparation, characterization and biological properties of N,NJKmethyl chitosan (TMC)
and TMCchondroitin sulfate polyelectrolyte nanoparticles

Vivien Nagy

vin2@bhi.is

PC40

Abstract ID: 62

Chemical Modification of Chitosan with Maleic Anhydride and Glycerin for Tunable
Biomedical Applications

Ranjana Thachangade
ranjanat@doktorant.umk.pl

PC41

Abstract ID: 63

Are Deep Eutectic Solvents suitable for enzymatic chitosan processing?

Andrés R. Alcantara

andalcan@ucm.es

PC42

Abstract ID: 66

Chitosan/Quaternized Chitosan Schiff Base Composites Developed for Hemostatic Wound
Dressings

BiancalLustina Andreica
andreica.bianca96@gmail.com

PC43

Abstract ID: 68

Chitosan cinnamaldehyde gels as antimicrobial tools against biodeterioration in cultural
heritage

Griselda Pérez Ireta
g.perezireta@unizar.es
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PC44
Abstract ID: 69

Bio-based, Compostable Printed Electrochromic Displays and Batteries from Quaternary

Chitosan Derivatives
Parvathy Pazhampillisseril Anandan

parvathy@hi.is
PC45

Abstract ID: 70
Lipid nanoparticles coated with chitosan for curcumin encapsulation and their effect on

wound healing

Ruben Gil Gonzalo

rubgil@ucm.es

PC46

Abstract ID: 73

Functional Iminochitosan Hydrogels for Emerging Biomedical Applications

Daniela Ailincai
ailincai.daniela@icmpp.ro

PC47

Abstract ID: 74

EcoFunctional Chitosan Modified with 2;Pyrazinedicarboxylic Acid for Efficient Heavy
Metal Removal: Insight into Physicochemical Properties and Adsorption Performance
_dz{ - al 2 dz20A 01 A

lukasz.wujcicki@polsl.pl

PC48

Abstract ID: 75

Bioactive ChitosagCollagen Hydrogels via Dynamic Imine Bonds: A Novel Approach for
ScarFree Wound Healing

Alexandru Anisiei
anisiei.alexandru@icmpp.ro

PC49

Abstract ID: 76

Facile preparation of polyethylene glycélinctionalized chitosan aerogel particles
Kathirvel Ganesan

k.ganesan@dir.de

PC50

Abstract ID: 78

Enzymatic upcycling of chitiaontaining industrial biomass streams

Peter Elias Kidibule
peter.elias.kidibule@nmbu.no

1 EUCHIS 2026. INTERNATIONAL CONFERENCE OF THE EUROPEAN CHITIN SOCIETY


mailto:parvathy@hi.is
mailto:rubgil@ucm.es
mailto:ailincai.daniela@icmpp.ro
mailto:lukasz.wujcicki@polsl.pl
mailto:anisiei.alexandru@icmpp.ro
mailto:k.ganesan@dlr.de
mailto:peter.elias.kidibule@nmbu.no

: ..z 15th
o oo EUCHIS
0000 2028 =i
PC51
Abstract ID: 79

Structurecfunction relationships of chitosans in plant disease resistance induction

Katharina Eickelpasch
katharina.eickelpasch@umuenster.de

PC52
Abstract ID: 80
Profilesof Chitinolysomefrom Chitinbacter tainanensig\nalyzed by Electrophoresis

Chaolin Liu
f2402002@ms16.hinet.net

PC53
Abstract ID: 81
Laser Direct Infrared Spectroscopy for Chitin Determination in Human Reproductive Fluids

Maria del Carmen Pérez Alvarez
mariacarmen.pereza2@um.es

PC54
Abstract ID: 82
Leveraging chitiavater interactions for scalable isolation of chitin nanocrystals

Vishnu. K.Arumughan
vishnukarumughan@gmail.com

PC55
Abstract ID: 84
Identification and Quantification of Chitin in Marine Organisms Using LDIR Spectroscopy

Maria del Carmen Pérez Alvarez
mariacarmen.pereza2@um.es

PC56

Abstract ID: 85

Biomineralized Chitosan Scaffolds and 3D Bioprinting for Applications in 3D Cell Culture
and Tissue Engineering

Shaghayegh Jahangir

shjahangir58@gmail.com

PC57

Abstract ID: 86

Analytical tools to detect, quantify and localize chitin and chitosan in situ

Stefan Cord_andwehr
stefan.cordlandwehr@googlemail.com

PC58
Abstract ID: 87
ChitosanBased Nanoparticles for Stable and Controlled RNA Delivery

Christian Willems
c.willems@medicathitosan.com
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PC59
Abstract ID: 88

Development and Characterization of Chitos@ased Active Films Enriched with Protein

Hydrolysates from Fish BRroducts

Veroénica Weng
v.weng@campus.fct.unl.pt

PC60

Abstract ID: 90

Hydrogels and electroactive tissue engineering biomaterials based on chitosan an..
alginate by 3D (bio)printing

Anayancy Osorio Madrazo

amadrazo2014@gmail.com

PC61

Abstract ID: 91

Green solvents for -chitin isolation

Inmaculada Aranaz

iaranaz@ucm.es

PC62

Abstract ID: 94

In vivo immunological activity of chitosaerived nanoparticles
Kecheng Li

lkce@qdio.ac.cn

PC63

Abstract ID: 95

Antibacterial ChitosarCoated Silicone Using Green Surface Functionalization
Daniel Amani

amas52@hi.is

PC64

Abstract ID: 96

Wet spinning of zirconium phosphat®aded chitosan fibers

Ivy Ann Razonado
icrazonado@up.edu.ph

PC65

Abstract ID: 97

Crystal Structure Based Loop Engineering of Chitin Oligosaccharide Deacetylase from
Chitinolytic bacterial : Vibrio harvey(vhCOD)

Sirikan Pongnan
sirikan.p_s19@vistec.ac.th

PC66
Abstract ID: 98
Chitin Deacetylation enables extracellular matrix maturation and function

Matthias Behr
matthias.behr@unleipzig.de
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PC67
Abstract ID: 100
Swelling hydrogels based on chitosan derivatives grafted with metal chelatants

Juan Felipe Salazar
juan.salazaariza@univyonl.fr

PC68
Abstract ID: 101
Innovative biocatalysts based on chitosan derivatives and enzymes

LarisaMaria Petrila
larisa.petrila@gmail.com

PC69

Abstract ID: 102

Chitosan derivatives and human serum albumin: Binding affinity as a function of
temperature

I'FYSEAL al N yRAU

marandiscamelia01@gmail.com

PC70

Abstract ID: 103

A Novel ChitosarBased Polyampholyte Hydrogel for the Subcutaneous Delivery of
Antibody-Drug Conjugates: From Physicochemical Characterization to-Noman
Primate Studies

Elies Belarouci
elies.belarouci@unilyonl.fr

PC71
Abstract ID: 104
A Green Route to LowolecularWeight Polymers via Aspergillus Niger Fermentation

Javad Chehri
javad.chehri@gmail.com

PC72

Abstract ID: 107

Nanoparticles from a chitdibrary: Polyelectrolyte Ouzo nanoprecipitation window, size
distribution and stability

Xie Cheng
enporrfm@gmail.com

PC73
Abstract ID: 109

Molecular WeightDependent Functionalization of Ti3C2MXene with Chitosan: Surface

Chemistry and Composite Morphology
Alma Carolina Galvez Iriqui
almac.galvezir@gmail.com
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PC74
Abstract ID: 110

Chitin composition and modification in the Peritrophic Matrix of Tribolium castaneum

Mario Wegmann
mariowegmann89@web.de

PC75
Abstract ID: 112
Analysis of chiteprotein interactions using gratingoupled interferometry

Ehab EAwaad
ehab.elawaad@ursiegen.de

PC76

Abstract ID: 113

Exploring Chitin Sensing in Olive
Xuanyu Dong
dongxuanyu2024@outlook.com

PC77
Abstract ID: 114
Synthesis of chiteoligosaccharides with defined structure

Fuzhu Yang
fuzhu.yang@mpikg.mpg.de

PC78

Abstract ID: 115

Defined Chitin Oligomers Elicit NLRP3 Inflammasektediated Il-1i Secretion and Innate
Immune Training in Human Macrophages and Monocytes

Timmy Richardo
timmy.richardo@uniuebingen.de
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PL1
Abstract ID: 108

The Coming of Age of Chitosans

Bruno Moerschbache®RCID iD

University of Munster, Institute for Plant Biology and Biotechnology, Munster, Germany
Bruno Moerschbacher

Are chitosans finally coming of age? It would seem so. But they have not always been easy
during their adolescence. Youngsters often tend to brag. There is no problem in the world to
which chitosan is not the answer. With age and long years of diligerk eamnes modesty.

The more we know, the less we understand. The more answers we find, the more questions
we raise. Over the past forty years, in national and international projects, with students and
colleagues from around the world, | have been privilegedkeep wondering about this
fascinating family of functional biopolymers. We have been interested in molecular structure
function relationships and started investigating cellular modes of action. We have improved
analytical tools to reveal chitosan struces, and bioassays to quantify their bioactivities. We
have developed biotechnological strategies to enzymatically-tfine both structures and
functions of chitosans. We have gone from first generatiorch{®san to second and then

third generation 2Gand 3Gchitosans, and we are dreaming of 4G, the next generation,
always the next. In my talk, | will try to follow these lines, draw the picture of what we have
achieved in the past, but aiming to focus on some of the many open questions which may
point to the future of chitosans. They certainly cannot save the world singteledly. But

can they add their modest contribution? It would seem so.


https://orcid.org/0000-0001-6067-3205

Abstract ID: 106

Lytic polysaccharide monooxygenases (LPMds)m fundamental insights
to application in chitin valorization

Vincent Eijsink©ORCID iD

NMBU- Norwegian University of Life Sciences, As, Norway
Vincent Eijsink

Enzymatic valorization of chitin may be achieved by using one or more members of the wide
arsenal of enzymes that Nature has evolved to modify and degrade chitin. These enzymes
include well known hydrolytic enzymes such as chitinases, with varying modesiai on
insoluble chitin, chitosanases acting on partially deacetylated soluble chitin (chitosan), chitin
deacetylases, andl-acetylhexosaminidases that remove single sugars from soluble-chito
oligosaccharides (CHOS). In addition, efficient enzymatigecsion of chitin requires the
action of lytic polysaccharide monooxygenases (LPMOSs), which are widespread monocopper
enzymes that catalyze oxidative cleavage of chitin yielding oxidized oligomeric products [1,2].
In this presentation, | will first discssthe status of the LPMO field, focusing on the
fundamentals of LPMO catalysis [1], recent discoveries regarding known and novel roles of
chitin-active LPMOs [3,4], challenges related to LPMO stability and process optimization [1,5
7], and the interplay bieveen LPMOs and chitinases [8]. | will then turn to how enzyme
technology may be used to extract chitin from biomass [9] and to convert chitin into valuable
products, in particular longer CHOS with interesting bioactivities [2,10].
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The performance of membranes prepared with chitin or chitosan for water
remediation

Koro de la Cab@RCID iD

University of the Basque Country, Donostia, Spain

This work is focused on the design of -b&sed membranes to capture pollutants (heavy
metals) from water. This requires the manufacture of porous membranes able to trap
cationic, neutral, and anionic species through a combination of adsorption mechafibms.
development of these membranes requires a strategy that considers the design of
composites, featuring interconnected mierto macroporous structures and, at the same
time, exhibiting mechanical robustness. In this context, porous membranes have been
prepared with chitin or chitosan, together with proteins, to promote protpiolysaccharide
interactions that provide the membranes with suitable physicochemical, morphological and
mechanical properties for water remediation.
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The quantitative molecular weightantimicrobial activity relationship for
chitosan

Mar MassonrORCID iD

Universtiy of Iceland, Faculty of Pharmaceutical Sciences, Reykjavik, Iceland

Mar Masson

While the molecular weight (Mw) of chitosan significantly influences antimicrobial activity,
the precise relationship between molecular weight and this activity remains unclear.

This study aimed to investigate whether the literature data can be fitted to a QSAR equation
describing the relationship between antimicrobial activity and molecular weight.

Drawing inspiration from Kubiniy's bilinear quantitative structaivity relationship
equations [1], we formulated a bilinear equation to elucidate the molecular weight
antimicrobial activity association for chitosan and its derivatives.

To encapsulate the bilinear relationship between molecular weight and activity based on the
measured minimum inhibitory concentration (MIC) of the polymer, we introduced Equation
1

Amax
L (1) 4 +(AmM_Amm) Mw — L IOCMWXMWerAmM
X —
°I\mic max CMW wo g {oeaxmw  104mm

The shape of the graph described by the equation is governed by three constants. The CMW
is the critical molecular weight for maximum activitynaf&(MIGnin) represents antimicrobial
activity when Mw>CMW, andw (MIGnay Is the projected activity as Mw approaches zero.
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Figure 1) Example of the fitting of our
published data to equation 1.

Twenty-nine datasets from studies published between 1984 to 2019, providing MIC values for
chitosan and its derivatives relative to MW, were used for the analysis. We used KaleidaGraph
for leastsquares fitting, yielding excellent agreement with the eqolasi across datasets
(Example shown in Figure 1 [2]). For datasets with suitable fits and at least three values on
either side of CMW, CMW values ranged from 4 to 10 KD.

The study reporteddatasets on chitosan and its derivatives and found that they could be
fitted to a bilinear relationship between molecular weight and antimicrobial activity. This type
of relationship may exist for other biological properties of chitosaal may also apply to
other polysaccharides.

Acknowledgment: Icelandic Technical Development Fund (Rannis Grant: 210&B6()
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The role of Codem structural and functional organization of the peritrophic
matrix

Hans Merzendorfe©ORCID iD

University of Siegen, Siegen, Germany

Hans Merzendorfer

Chitins and chitosans are among the most abundant and versatile biopolymers in nature
found in numerous taxonomic groups. In insects, they form the structural basis of diverse
biomaterials with an exceptional range of physicochemical and mechanical piegpert
ranging from soft, lightweight or hard cuticles to elastic arthrodial membranes and hyedrogel
like peritrophic matrices. Importantly, these material properties are determined less by
chitins and chitosans themselves than by their interactions with othdracellular matrix
components, such as cuticular or peritrophic matrix proteins. But how is this process
controlled? A growing body of evidence indicates that chitin and chitosans encode biologically
NEBf SOOIyl AYyTF2NXIFGA2Yy D {ldciBad Kirke As@ucturé, @which sk S
determined by the degree of polymerization as well as the degree and pattern of acetylation,
carries this information and plays a decisive role in shaping the physicochemical and biological
properties of the resulting ext@llular matrices. To decipher how this fieguctural
information-bearing code (termed Codec) is translated into materials with distinct properties,
we focus on the peritrophic matrix (PM) of the insect midgut, which is essential to maintain
the epithelal barrier function. Disruption of this barrier results in intestinal inflammation due
to the activation of innate immunsignaling pathways. The PM is made of chitin fibrils that
are organized by interacting with various peritrophic matrix proteins (PMB) different
numbers and types of chitthinding domains (CBD). Notably, the PM differs in PMP
composition and permeability between the anterior, median or posterior regions. -RNAI
mediated knockdown of genes encoding gspecific chitin deacetylases fher increases

the degree of acetylation of chitin in the PM. Moreover, homology modeling of CBD 3D
structures indicates that they differ in their amino acid residues at positions that are crucial
for polymer binding. Using genetic and biochemical appreachve explore the structure
function relationships to understand how Codec translates into materials with distinct
properties.

LJZ2
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Chitosanbased injectable hydrogels: Thermoresponsive and gedfling
properties

Waldo M. Arguelledonal ORCIBhis group, students and colleagues)
Center for Research in Food and Development (CIAD), Hermosillo, Mexico

Thermosensitive materials are those in which a change in temperature triggers a phase
transition, which can result in a change in the properties of the system. In turn, injectable
polymer hydrogels are those that can sk#al after undergoing a mechanicalpture. These
types of materials exhibit viscoelastic and swelling properties that are highly useful for
developing materials with biomedical and biotechnological applications. Here, we summarize
the experience of our group in the derivatization of ckdo through the introduction of
specific functional groups, as well as the grafting of polymers under conditions that allow for
the control of the macromolecular architecture and, consequently, the properties of the
system. To achieve this, key chemicabtlsohave been employed, such elgck chemistry
reactions, including the Huisgen cycloaddition and the PAddier reaction, among others.
Important examples of these materials include the graftingNeisopropylacrylamideN-
@Ay et OF LINR tcyclodextrivi ThaihsyoRto dhitosan, as well as the formation of
hydrogels with furan derivatives and polyethylene glycolrbaéeimide chains. The kinetics

of gelation and main thermoresponsive and g®aling properties of these aterials were
studied. The important structugproperty relationship required for an adequate control of
the behavior of these materials is highlighted.
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Property Control and Functional Expression of Partially Deacetylated
Nanochitin with Various Organic Acid Counter lons: Antibacterial Activity and
Hydrogel Formation

Shinsuke IfukRCID ib) Hayate Nakamirfe Masaaki AkamatsQRCID ib
IKyoto University, Kyoto, Japaottori University, Tottori, Japan

[3] The picturecant be ipiyed.

Shinsuke Ifuku

Cationic partially deacetylated nanochitin exhibits physicochemical properties and
nanofibrillation efficiency that depend on the nature of its counter ions. In this study, we
systematically investigated the correlations between the type of organic acd asd
various physicochemical parameters, with the aim of establishing rational guidelines for
organic acid selection. Partially deacetylated nanochitin was prepared using thirteen
carboxylic acid derivatives, including aromatic acids. The zeta potesitiie resulting
agueous nanochitin dispersions strongly depended on the organic acid species, and a clear
positive correlation was observed between the zeta potential and optical transmittance. In
particular, aliphatic carboxylic acids provided relativdligh dispersion stability. The
nanofibrillation yield also correlated with the zeta potential, while aromatic carboxylic acids
tended to suppress the mechanical disintegration of chitin due to intermolecular interactions.
Accordingly, the morphology of ¢hobtained nanofibers varied markedly depending on the
organic acid employed. For example, nanochitin prepared using acetic acid exhibited a high
nanofibrillation yield, with an average fiber diameter and length of approximately 3 nm and
430 nm, respectivg. In addition, acetate and benzoate forms of partially deacetylated
nanochitin showed synergistically enhanced antibacterial activity against Escherichia coli and
Staphylococcus aureus, attributable to the distinct antibacterial mechanisms of nanochitin
and the corresponding organic acids. In contrast, nanochitin with acrylic acid as the counter
ion underwent gelation via polymerization, forming a hydrogel through ionic crosslinking with
the generated poly(acrylic acid). The compressive strength of tbeolygl could be tuned by
adjusting the acrylic acid content, and both the crosslinked structure and mechanical
properties responded to changes in pH.
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Chitosan is a ketHubfor controlling fungal development and crop immunity:
stress can be good to you

Luis V. LopeklorcaORCID iD

University of Alicante, Alicante, Spain

Luis V. Lopeklorca

Chitosan inhibits and killfungal pathogensncreasing intracellular reactive oxygen species
(ROS) and permeabilising their hitindity plasma membrane (Lopekloyaet al., 2019).
Converselychitosan enhances some biocontrol fungiiwith low fluidity membrane and {3

1,3 glucan enriched cell wall. They adapt to chitosan stress by modifying membrane fluidity.
Biocontrol fungi with chitosan inhibitcolonization of banana roots by the wilt pathogen
Fusarium oxysporumf sp. cubense TR4which threatens fruit production worldwide.
CROPSAFE, a Honz6BEIU project, tests fungal chitosan (Crognaleal., 2022) for
sustainable plant pest management. Exogenously apph&dsan enhances conidiation and
virulence (appressorium differentiation) of fungal parasites of invertebraiesuch as
Purpureocillium lilacinushis fungus showed the highest chitosan promotion of conidiation
(6,000% vs. control) of all fungal cultures tested (Palma et al., 2Cbifpsancoacervates
reduce naturally occurring plant pathogenic fungind increasePurpureocilliumin field

soil (LopezNufiezet al.,2025). The nematophagous fungBechonia chlamydospor{&c) is

also chitosan resistant. Pc synthesizes and degrades chitosan when infecting nematode (RKN)
eggs Chitosan and RKN modifies the expression of Pc genes encoding glycoproteins, involved
in ROS, carbohydrate, lipid metabolisms and transcription fact@hitosan induces
carbohydrate and protein hydrolases involved in ggmetration. In the model fungus
pathogen Magnaporthe oryzae chitosan affects development by digpting
cytoskeleton/cell wall homeostasisL(opezMoya et al., 2021). Plants recognize Microbe
Associated Molecular Patterns (MAMPSs). Chitin is main a fungal MRBIRwvoids plant
recognition by chitin deacetylatiofCDAspand shielding(LysM effectors), both expressed
during root colonizationPc producesmostly hydrocarbonvOCs somerepel insect and
nematode pests. Chitosan modulates Pc VOCs production (Mé&xireas et al. 2023). VOCs
are part of externally Induced Plant Resistance (plant recruitment of pest parasitoids and
predators).Chitosan has, therefore, a key role in fungal development/pathogenicity and
crop immunity
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Chitosan Hydrogelation with Monoaldehydes: A Simple Route to
Biomaterials with Tailored Properties

Luminita MarinORCID iD

"Petru Poni" Institute of Macromolecular Chemistry, lasi, Romania
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Luminita Marin

Chitosabased hydrogels represent an important class of biomaterials with applications in
several fields of major relevance to society, including biomedicine, environmental protection,
and agriculture. Traditional methods for chitosan hydrogelation, covalent lonésxy and
physical crosslinking, often lead to biomaterials with inherent limitations, such as reduced
biocompatibility or insufficient mechanical strength.

Our group has demonstrated a new approach for chitosan hydrogelation using
Y2y2l ft RSKERSa®d ¢KA& aAGN)rGS3Ie NBftASa 2y (KS
the selfassembly of the newly formed imine units into ordered clusters that act as
crosslinking nodes. A key requirement for successful hydrogel formation is maintaining
system homogeneity, an especially challenging task when using hydrophobic aldehydes, given
that chitosan is soluble only in agueous media. By addressing this challengegélgdcould

be obtained, whose properties correlate closely with the structure of the monoaldehyde
used.

Using this simple and versatile method, distinct chitosan hydrogels were prepared from
aldehydes with diverse structural features. The hydrogelation mechanism was elucidated
through a combined analysis of NMR, FTEgyXdiffraction and polarized optical microscopy
data obtained from both the hydrogels and corresponding model compounds. The resulting
biomaterials were characterized morphologically and rheologically, and their specific
properties, such as antimicrobiand antioxidant activity, biocompatiiiy, and optical
behavior were thoroughly evaluated.

Overall, chitosan hydrogelation with monoaldehydes emerges as a powerful and accessible
tool for designing hydrogels tailored to targeted applications, simply by selecting the
appropriate aldehyde.
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FROM CHITOSAN TO FOOD PACKAGING: THE ROLE AND PERSPECTIVES OF
VARIOUS DEEP EUTECTIC SOLVENTS

Magdalena Gierszewsli@RCID iE?, Ewa OlewniKruszkowsk®RCID it?, Ewelina
Jakubowsk®RCID iB?

bAO2fl dzA / 2LISNYAOdza | YADSNRAAGE AZicoku NHzZ = Cl (
/| 2LISNYAOdza ! YADBSNEAGE AYy C¢2NUHZZI LgZhliAX 88 50R T
Research Networg Industrial Chemistry Institute, Warszawa, Poland

Magdalena Gierszewska

Chitosan is an attractive biopolymer for sustainable foodtact films because it is bluased,
film-forming, and inherently antimicrobial; however, its dense hydregend network
typically yields brittle materials with limited extensibility. Deep eutesblvents (DESs) offer

I LN OGAOFET YR YSOKIFIyAadGAOFtfe& 3ANRdzy RSR N d:
combining two functions in one formulation ingredient: (i) reoolatile plasticization of the
polysaccharide matrix and (ii) green soligaition/extraction of plartderived bioactive
compounds. Beyond performance, DESs can simplify formulation and enable mild processing
conditions compatible with thermosensitive phytochemicals. As plasticizers, DESs partially
disrupt and reconfigure chitascchitosan interactions, increase chain mobility, and can
substantially improve elongation at break and toughness while tuning stiffness and strength.
Moreover, DES can extract phendiich fractions and maintain them in a formulatioaady

state.

This dual role directly aligns with actipackaging needs (antioxidant/antimicrobial
functionality plus adequate mechanical integrity), but it also introduces t@ffe increased
hydrophilicity may raise swelling, watgapor transport, and the likeliraxl of overall/specific
migration, especially under higlumidity.

The concept of the presented work was to develop and comprehensively characterize
chitosan films plasticized with hydrophilic DESs by varying the specific combinations of
hydrogenrbond acceptors (HBAs) and hydrogeend donors (HBDs), as well as DES canten
Particular attention was given to how DESs affected selected physicochemical properties (i.e.
molecular structure, surface and thermal characteristics, mechanical performance,
antioxidant activity, water vapor permeability). Overall, the results indicattd K & 59{ Q
plasticization efficiency is not universal but depends on the specifieHBB combination.

The elongation at break data (Figure 1) indicate a clear hierarchy in plasticization
effectiveness driven primarily by the HBA identity: ChC>BET>tsosupports the concept

that the accessibility and strength of the acceptor sites in the HBA govern how efficiently the
DES acts.
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The potential of chitosan coated liposomes for improving oral health

Marianne HiorthORCID iD

Dept. of Pharmacy, University of Oslo, Oslo, Norway

Marianne Hiorth

Dry mouth (xerostomia) is a prevalent yet frequently underdiagnosed condition. It commonly
FNA&aSaE aSO2yRIFENER G2 a2aiGdSYAO YR OKNRBYAO RA:
radiotherapy targeting the head and neck region. In addition, xerostonaiavslirecognized
adverse effect of a wide range of medications. Given the demographic shift towards an aging
population, the incidence and impact of dry mouth are expected to increase substantially.
Although xerostomia is not inherently l#@reatening, it predisposes to painful and
potentially serious complications, including mucosal lesions, fungal infections, dental caries,
and dental erosion.

Saliva is fundamental for maintaining oral health. Within saliva, miik#eprotein globules

with diameters of approximately 50 nm to 1 um contribute to the formation of the acquired
enamel pellicle and provide lubrication within the oral cavity. Lipaoss, which are spherical
vesicles of comparable size, may serve as biomimetic salivary substitutes. Furthermore,
coating liposomes with a suitable biopolymer can enhance their mucoadhesive properties,
thereby prolonging their retention and therapeutic eftan the oral environment.

In this study, negatively charged liposomes were prepared by thefithinmethod and
extruded 200 nm. The hydration medium consisted of 5 mM phosphate buffer pH 6.8, with
or without glycerol. The liposomes were coated with 0.1 wt% chitosan. The resulting
formulations were characterized with respect to particle size, polydispersity index (PDI), and
zeta potential. Mucoadhesive properties were evaluated using mypecoaducing HT2MTX

cells, cytotoxicity was assessed in oral keratinocytes, and lubricatingeni®es were
investigated by tribology. Water adsorption and desorption behavior was analyzed by
dynamic vapour sorption (DVS). Finally, the chitesaated liposomes were formulated as a
mouth spray.

The findings indicate that chitosatvated liposomes hold considerable potential for
improving oral health.

EUCHIS 2026. INTERNATIONAL CONFERENCE OF THE EUROQPI CHITIN SOCIETY


https://orcid.org/0000-0001-8525-6248

15th EUCHIS 2026. INTERNATIONAL CONFERENCE OF THE EUROPEAN CHITIN SOCIETY

15th

EUCHIS

2088 s

Sepecial

Invited Lectures



020 15th
8%es EUGHIS

000 2026 —=i=

CHIS 2026. INTERNATIONAL CONFERENCE OF THE EUROPEAN CHITIN SOCIETY

Braconnot Price 2026 Lecture
Abstract 89

Hide and seek: The fungal pathog€&ryptococcus neoformansses chitosans
to evade human immunity

Margareta J. Hellman®RCID it?, Evelyn Tchou®RCID iH) Rajendra Upadhy@RCID if)
Mounashree Studen®RCID ib) Jennifer K. LodgeRCID if) Stefan Cord.andwehrORCID
iD, Bruno M. Moerschbaché&dRCID ib

lInstitute for Biology and Biotechnology of Plants, University of Miinster, Miinster,
Germany?Department of Molecular Genetics and Microbiology, Duke University School of
Medicine, Durham, United States

0

Margareta J. Hellmann

Fungal cell walls are complex structures composed of many biomolecules, including chitin.
Because the latter cannot be synthesized by mammals, the human immune system exploits chitin
as a pathogerassociated molecular pattern to recognize fungal pathogéhg the fungus
Cryptococcus neoformanseems to have found a way to circumvent our chitiggered
immunity: With the help of its four chitin deacetylases (CnCD4s it converts its cell wall chitin

into chitosans, possibly contributing to its high pathogenicity.

To shed light on the molecular basis of this game of hide and seek, we performed a detailed
in vitro characterization of CnCDA3 [1]. We found a preference for deacetylated units at
subsite-1 and a tendency to produce random acetylation patterns. In addition, we present
the first comprehensive analysis of the chitosan content, fraction of acetylatiod, an
accessibility in variouSryptococcustrains, including chitin deacetylase mutants [2]. Certain
chitin deacetylase knockouts and challenging growth domth lead to higher cell wall
acetylation and exposure, associated with stronger host immune responses.

Together, our findings extent the current model describing the interplay of the CnCDAs and could
facilitate the development of effective cddased vaccines against cryptococcal infections.
Moreover, the approach to use chitosans to circumvent host imnyuisitalso applied by some
fungal plant pathogens [3]. Hence, understanding this hide and seek strategy may also contribute
to novel perspectives in plant protection.

[1] Tchoub, E. et al. Chitin deacetylase Eofptococcus neoformapsoduces chitosans

with low degree and random pattern of acetylatiamder revision

[2] Hellmann, M. J. et alcetylation and accessibility Gfryptococcus neoformaell wall

chitosans influence the strength of host immune responsesler revision

[3] Student, M. et al. Chitins and chitosgAstale of discovery and disguise, of attachment

and attainment.Curr. Opin. Plant Biq2024).
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pH as a Key Regulator of Chitosan/DNA Complexes Stahility Gene
Delivery Efficiency

Jesrael Luz Elena Nando Rodrigukeizeth Montserrat Bravo Lozandulien RosselgohdPascal
LoyeP, Marguerite Rinaud?) Lourdes Monica Bravo Anadya

1Univ. Rennes, ISCR,CNRS, Campus de Beaulieu, RennesFnandeennes, INSERM, INRAE,
Rennes, FrancéUniv.Grenoble Alpes, Grenoble, France

Natural and synthetic polycations are commonly employed for DNA and RNA delivery because
they can condense and protect nucleic acids, and facilitate their cellular uptake through the
formation of polyelectrolyte complexes. While complex formation is wstihlglished, their
stability under extracellular and intracellular conditions remains poorly explored in relation
with the cell viability and gene expression. Chitosan, a biodegradable polysaccharide, is a
promising gene delivery vector due to its tunableypicochemical characteristics (degree of
acetylation, DA, and molecular weight, MW); however, its pKa (~6.5) makes its ionization
highly pHsensitive, strongly affecting the net charge of the complex, its stability and
transfection efficiency under phydagical conditions. In our recent work, we investigate the
effect of pH on the colloidal stability of chitosan/peGE® complexes and their biological
performance in HEK293T cells using three buffers (MES pH 6.5, HEPES pH 7.1 and PBS pH 7.4).
We show thatpH variations directly modulate both complex stability and biological activity.
Mildly acidic conditions improve chitosan solubility and complexes stability but are not
compatible with optimal cellular function. To address this limitation, we propose aste
transfection strategy combining complex cell internalization under mildly acidic conditions
(pH 6.5) with a subsequent pH increase (pH 7.1) to restore favorable cell growth conditions.
This approach enhances transfection efficiency while presenafigviability. Overall, our
results highlight pH as a key parameter in balancing complex stability, cellular internalization,
gene delivery efficiency and cell viability, and provide practical guidelines for optimizing
chitosanbased gene delivery systems.
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LowMolecularWeight ChitosagPrednisolone Conjugates for Sustained Drug
Delivery to the Inner Ear

Veronika Novikov®RCID ib) Natallia Dubashynskay2RCID if) Sergei ZhuravskiRCID
iD?, Yury Skori®ORCID ib

Branch of Petersburg Nuclear Physics Institute named by B.P. Konstantinov of National
Research Centre «Kurchatov Institutenstitute of Macromolecular Compounds, Saint
Petersburg, RussidAlmazov National Medical Research Centre, Saint Petersburg, Russia

Hearing loss remains a major global health challenge, with effective pharmacotherapy limited
by poor drug transport across the blogdbyrinth barrier. Glucocorticoids, including
prednisolone, are firsline treatments for acute inflammatory and traumationer ear
disorders; however, systemic administration yields <0.001% cochlear bioavailability and is
associated with systemic side effects.

In this study, lowmolecularweight chitosan (15 kDa, degree of deacetylation 97%) was
employed as a biodegradable carrier to develop a controlled cochlear delivery system.
Prednisolone was covalently conjugated via a succinyl linker using carbodimedated
coupling, yielding conjugates with £35% drug substitution. The initial conjugates self
assembled into nanoparticles in agueous medium, exhibiting hydrodynamic diameters of
560600 nm andz-potentials of +32 to +37 mV. Subsequent succinylatioreased particle
sizeto 70@720 nmandreversedLl2 § SY G A f (G2 bHoOo Y+

In vitrorelease studies demonstrated sustained prednisolone release over 40 days at pH 7.4,
with accelerated release at pH 5.2. The conjugates exhibited low cytotoxicity in human
monocytic cells (>96% viability at 24 h) and suppressed"thEuced activation, as
evidenced by reduced CD54 expression. In vivo, cocldegeted delivery was evaluated in

rats subjected to acute acoustic trauma (5 kHz, 120 dB sound pressure level, 2 h). The
conjugates accelerated auditory recovery, with significant improvdrbgrday 3 and greater
restoration of otoacoustic emission amplitudes by day 7 compared with free prednisolone.
Lowmolecularweight chitosakgprednisolone conjugates thus represent a promising
platform for inner ear therapy, combining sustained release kinetics, biocompatibility, and
enhanced therapeutic efficacy.
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Crustacean and Squid Chitosan Cause Changes in Rat Aorta Vascular Tone
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Hemorrhage after trauma is a primary, often preventable, reason for death and surgical risks.
Chitosan is used for haemostatic products because of its biocompatibility, low toxicity, and
ability to form clots. The positive charge of chitosan explains éimdstatic properties.
Despite a significant focus on blood interactions, researchers have not thoroughly studied
how chitosan affects vascular tone, which critically determines blood loss.

In this study, we investigated the vascular effects of-toalecularweight chitosan products
obtained from crustacean shells and squid pens. The samples were characterized using FTIR
to verify chemical features, GPC to quantify molecwarght distributons, and MALBTOF

to assess oligomer profiles. To determine functional vascular effects, isolated rat aortic rings
were mounted in an organ bath and exposed to chitosan under controlled conditions. The
study assessed contractile and relaxant responseetermine if chitosan influences smooth
muscle reactivity and endothelial signaling.

Chitosan alone did not trigger vasoconstriction. However;ipoabated chitosan amplified

O2y (i NI Ol A 2y dadréh&dc| &ehistsd écluding phenylephrine, and reduced
acetylcholineinduced endotheliunrdependent relaxation. These effects involve innpeent

of endothelial vasodilatory pathways together with an increase in smooth muscle calcium
sensitivity, suggesting that chitosan amplified responsiveness to constrictor stimuli rather
than acting as a direct vasoconstrictor.

Both chitosan samples strengthened phenylephrine vasoconstriction, but the crustacean
derived material produced the largest enhancement. The enhanced activity of crustacean
chitosan, despite similar acetylation levels, derives from variations in moleaelight
distribution, the arrangement of acetyl groups on the polymer, and its overall shape. These
results identify an underecognized vasoactive contribution of chitosan that may synergize
with its established haemostatic mechanisms. This finding agldéwelopment of advanced
haemostatic products and the design of smart vascular products with improved applications.
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Chitosan based (bio)hybrid nanostructures

Marcela MihailORCID iPLarisaMaria Petrila, MariusMihai Zaharia, Florin Bucatariu,
Stergios Pispas

Petru Poni Institute of Macromolecular Chemistry, lasi, Romania

~

Marcela Mihai

The results presented herein focus on the synthesis of novel polymeric nanomaterials of
chitosan covalently functionalized by synthetic, water soluble, responsive and biocompatible
or biorelevant polymers. Reversible Addition Fragmentation Chain Tran&aFT)
polymerization process was chosen as the controlled radical polymerization technique to
facilitate the attachment of functional synthetic polymer chains on chitosan chains, by
grafting to synthetic schemes, creating hybrid synthéiimogical polymes of advanced
functionality and properties [1]. Seland ceassembly processes, adapting principles from
synthetic polymers physical chemistry, provide setjanized nanoassemblies of the
produced hybrid polymers. Detailed physicochemical studies ie@ag media allowing for
gathering information on structure and formation routes of the designed nanostructures.
Such nanoassemblies were evaluated as enzymes nanocarriers and modulators of their
catalytic activity [2,3], as well as reducing agents/medistar the insitu synthesis of gold
nanoparticles in aqueous copolymer solutions [4].

This work was supported by the Romanian National Authority for Research, by project HYBSAC, project number
PNRRII-C3202218-201, within the National Recovery and Resilience Plan.
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Achieving efficient crosslinking of chitosagenipin hydrogels via Tween 80
micellar solubilization

Meng Pa#h, Oana Bretcant Fengwei Xie?, David Deehat) Katarina Novakovic
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Institute, University of Nottingham Ningbo China, Ningbo, CHRDapartment of
Orthopaedics, Freeman Hospital, Newcastle upon Tyne, United Kingdom

A Genipin dispersion (in water) B Chitosan solution

Poor dispersion i Acetic acid Acetate buffer
i (lower ionic strength) (higher ionic strength) |
' ]

. ' K/®®\@_ l Mactins
e ..:. L4 s 2 "\®_/ lEtecuoslahc

® repulsion

.
5
Genlpm agglomerates in water : S - H ! g effect)
' (micro-scale) i O S Chitosan chain Chitosan chain
i ¢ Bt 11
' e L
! o

o HR' Debye screening length (k') )
® I i S g
:

' D _________________________________________
Tween 80 micelles Gen-T80 organisation i
(~8-9 nm) (~8-9 nm) '
c Tween 80 + Buffer — best performance

{ I Vo
i =
i | PBS stability t Compressive 1 |
! - wet retention 1 strength/modulus | -
' ' ]
' ' 1
& — '

Fluorescence
Intensity (Fl)

The application of genipin as a superior natural and biocompatible crosslinker for chitosan
hydrogels is hindered by its low aqueous solubility and hydrophobic aggregation, limiting
crosslinking efficiency and increasing fabrication costs. This study sgepa micellar
solubilization strategy using Tween 80 to construct a "mreservoir" system that regulates

the physical dispersion of genipin in the aqueous phase. Dynamic light scattering (DLS)
confirmed that Tween 80 effectively inhibited hydrophobiggeegation, dramatically
reducing genipin particle size from mickdnOF £ S F IIANBLIAF G§SE& 6do dT
micelles (~9 nm). This nanoscopic dispersion significantly enhanced the "reaction availability"
of genipin towards chitosan amino groups bynimizing passive consumption in aggregates.
Rheological and fluorescence kinetic analyses demonstrated that the micellar system
accelerated the crosslinking kinetics, reducing the gelation time by ~45% (from 31.8 to 17.3
min) and increasing the initial aetion rate by over 2@old. Consequently, the resulting
hydrogels exhibited superior properties, featuring afs®l increase in compressive strength
(from 8.7 to 25.4 kPa) and significantly enhanced dimensional stability-feld.Bigher mass
retention) in phosphatebuffered saline. The study presents a biocompatibleagileous
strategy to overcome the solubility bottlenecks of hydrophobic natural crosslinkers, providing
a prootof-concept for fabrication of costffective and higkperformance polysadaride
biomaterials.
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Evaluation of the physical properties of dried films obtained from crustacean
shell and chitin nanofibers

Mitsumasa Osad®RCID iPRiko Hirano, Kenta Ishisaki

Shinshu University, Ueda, Nagano, Japan

Many conventional chitiibased materials require acid and base treatments to remove
calcium carbonate and proteins from crustacean shells, which has a significant environmental
impact. Another issue is that the removed calcium carbonate and proteins scarded as
waste products. Therefore, there is a need to establish material processing methods that
simplify procedures while reducing both environmental impact and cost, even when using
crustacean shells as raw materials. In this study, dried films wexgaped using crustacean
shells by combining dry ball milling, wet pulverization, and-gressing. The mechanical
properties of the dried film, such as tensile strength, changed depending on the number of
wet pulverization treatments. Electron microscopiservations of the dried film revealed
that the microscopic structure changed depending on the number of wet pulverization
treatments. The physical properties of the dried film using only chitin were compared using
the same method. A dried film can be preed from crustacean shells through physical
treatment, eliminating the need for acids or bases and avoiding waste.
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Extractiondriven hierarchical architecture governs performance in chiin
based materials fromAgaricus bisporusvaste

Hylenne Bojorge®RCID ib) Zaida PéreBassarORCID it?, Francisco M. Goycoolé&RCID
iD?, Amparo LopeRubioORCID it#, Maria José Fab@RCID ib*

nstitute of Agrochemistry and Food Technology (HEBAC), Valencia, Sp&ldniversidad
Autonoma Madrid, Madrid, SpaifUniversidad de Murcia, Murcia, Spatmterdisciplinary
Platform for Sustainable Plastics Towards a Circular Ecofspagish National Research
Council (SusPlagtSIC), Madrid, Spain

The increasing global production of edible mushrooms generates substantial volumes-of agro
industrial residues rich in structural chitin. Fungal biomass has emerged as a promising
alternative to crustaceawlerived chitin due to its cultivability, reducedlexgenic risk, and
potential for sustainable valorization.

In this study, two extraction routes were evaluated fr@kgaricus bisporustipe waste: a
conventional alkaline process and a greener aqudmased alternative designed to reduce
chemical intensity. Both routes were followed by deacetylation, yielding chitosan with
degrees of deacetylation up to 86%. To assess tethnctional performance, films were
prepared exclusively from the final deacetylated fractions of both extraction routes.
Comparable mechanical properties, water vapor permeability, and hydrophobic behavior
602y GO0 Fy3atS F dncd ¢SNE reeied BdEBSRDENtRS Y2y
compromise film functionality.

Building on this validation, the greener aqueous route was selected as a structural platform
for architectural investigation. Aerogels were fabricated from the different fractions derived
from this route, including deacetylated samples, with apparent desssranging from 0.05 to
nodpy 31 OY e witnengiokad ArdhitediukeNdAS examined usinga) microscopy
(XRM) combined with quantitative image analysis. Deacetylated fractions displayed reduced
equivalent pore diameters (~224 pm) and higher wadicfions than nordeacetylated
fractions (~275 um), revealing a clear extractd@pendent hierarchical organization.

These findings indicate that deacetylation induces polymer chain reorganization and
enhanced intermolecular interactions, actively reshaping macroscopic architecture. While
film performance remained comparable across routes, the greener aqueous strategy
provided the most favorable balance among structural control, functional performance, and
process sustainability, making it a suitable platform for the development of chitin/chitosan
based materials.

°
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Cracking the chitosan code in agriculture : easier with precision
nanoparticles?

Vanya Loroch Vladislav FomenkpGuy Blache

INovochizol SA, Monthey, SwitzerladN.N. Vorozhtsov Novosibirsk Institute of Organic
Chemistry, Novosibirsk, Russia
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Vanya Loroch.  Vladislav Fomenko Guy Blache

Chitosan holds the promise of becoming an incredibly powerful biocontrol agent, a major

actor in the transition from toxic to healthy agriculture. But this promise has not been fulfilled,

F2NJ NBlLazya (1y26y YR dzyly26éy ophyskhedicali KS T
fragility, rapid degradation, variations in size and acetylation. But a mystery remains: the
heterogeneity and lack of reproducibility of biological responses of plants, from one batch of
chitosan to another.

Novochizol is a unique chitosan crdsking technology, wherein a single chitosan molecule
becomes one nanopatrticle in a robust, precise chemical reaction.td¢teology issimple,
Fff2gAy3a FdAf O2yGNBEf 27F (K SologidalMdtinti€sti Bddés € A ] S
importantly, unlike all other methods of synthesis of chitosan nanopartidles,Novochizol

reaction is eminently scalable, with reaction volumes smaller by two orders of
magnitude. Novochizol is an enabling technology, enadlithe industrialization of many

academic discoveries made with chitosan nanopatrticles .

We have been studyingdovochizol use in agriculture as afcomulant of pesticides and as

an active substance itself, alone and in combination with other chitosans and biocontrol
agents. As a ctormulant, Novochizol enables significant dose reductiohsapper (50%),

sulfur (90%) and certain chemical pesticides (90%). In biocontrol, strong synergies have been
observed with stilbenes, usnic acid and Trichoderma.

I adzNLINRA &aAy3a NBadzZ 0 ¢ lcémbigatoind oh Nowehizah dndi v@riodsO K A {0 2
chitosansin specific ratios. Depending on the ratios, synergetic biostimukffects were

observed impacting either the foliar biomass or then-foliar biomas. Similarly, antifungal

effects of chitomixes proved far superior tothat of individual components.
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Beyond practical applications, the capacity to easily transform any type of linear chitosan into
a much more stable material and the finding that different chitomixes elicit different

biological responsesnay constitute an original approach to cracking tthitosan code for
agriculture.

Novochizol™: monomolecular cross-linking nanotechnology

Chitosan W/\/\f\/\%\
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different applications
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Chitosan scaffolds functionalized with graphene oxide direct osteogenesis via
the Runxz,BMPCECM pathway

Anca Hermenea®RCID ib) Cornel Baltg Hildegard Herman Radovanov¥jdvlarcel Rost
Bianca Mladik Lea Sleimah Sorina DineséuMariana lonitd

asile Goldis Western University of Arad, Arad, Romadigversity of Bucharest,
Romania3University of Science and Technology Politehnica of Bucharest, Romania
- —

Chitosan is a bioactive polysaccharide extensively investigated for bone tissue engineering
due to its biocompatibility, biodegradability, and ability to interact with the extracellular
matrix (ECM). Elucidating the molecular mechanisms by which chiwssed scaffolds
regulate osteogenesis is essential for optimizing their regenerative performance. In this study,
we analyzed threelimensional chitosan scaffolds functionalized with graphene oxide (GO) to
clarify the Runx@BMR,ECM regulatory axis underlyinthitosanmediated osteogenesis.
Porous chitosan/GO composites containing 0.5 and 3.0 wt.% GO were evaluated alongside
non-functionalized chitosan scaffolds using in vitro and in vivo models.

In vitro results demonstrated that chitosan scaffolds create a permissive microenvironment
that supports early osteogenic commitment. GO functionalization further enhanced these
effects in a concentratiolependent manner. Chitosan/GO scaffolds promoted FBM
pathway activation and Runx2 transcriptional activity, resulting in increased alkaline
phosphatase activity, improved cytoskeletal organization, and reinforced;ncadfix
interactions. These changes facilitated the transition from proliferative cetisteogenically
committed phenotypes. Sustained Runx2 activation subsequently drove ECM maturation,
evidenced by enhanced calcium deposition, Alizarin ¢Besitive mineralization, and
upregulation of late osteogenic markers such as osteopontin and ost@ochighlighting the

role of chitosan in coupling transcriptional regulation with matrix mineralization.

The osteogenic potential of chitosan scaffolds was further validated in a cgtmmimouse
calvarial defect model. Chitosdrased scaffolds, particularly those containing 3.0 wt.% GO,
induced early BMP and Runx2 expression at the implantation sitewkdl by organized ECM
deposition and progressive bone maturation. Histological and ultrastructural analyses
revealed increased vascularization, osteoblast infiltration, and integration of newly formed
mineralized tissue with host bon€ollectively, theséindings identify chitosan as an active,
biologically instructive scaffold capable of directing osteogenic differentiation through the
Runx2BMR9/ a | EA&a® Dh FtO0G&a a I NBAYF2NOAYy3I Y2R
osteoinductive properties, sumpting the development of growth factqfree composite
scaffolds for bone regeneration.
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Chitinase3-like protein 1 links inflammation and tissue regeneration through
interaction with the extracellular matrix

Alexandra GroRRdotf Gustavo RameBspinos§ Carlotta Imelmanh Sina Nabi| Tobias
Obset, Anayancy OsoriMadraza@, Christian GorzelanAy

tUniversity Medical Center HambuEppendorf, Hamburg, Germarfniversity of
Bayreuth, Bayreuth, Germany

Chitinase3-like protein 1 (CHI3L1, also known as-¥&)belongs to the family of mammalian
chitinases. Although CHI3L1 has lost its enzymatic ability to cleave chitin, it retains the
capacity to bind chitin. In addition to chitin, previous studies suggeveral other
carbohydrates and proteins as potential binding partners of CHI3L1, including collagen,
hyaluronic acid, and heparan sulfate (HS), all of which represent essential components of the
extracellular matrix. In line with this binding profileHBL1 has been shown to contribute to
tissue regenerative processes such as angiogenesis. In this context, we demonstrated that the
interaction of CHI3L1 with HS leads to the release ebdiffid prainflammatory cytokines

and growth factors, thereby promutg endothelial cell activation and potentially supporting
tissue regeneration. In the presence of chitosan, CHI3L1 acts as a carrier that delivers soluble
chitosan to the cell surface, thereby bridging cells, chitosan, and extracellular matrix
componentssuch as HS. This molecular bridging, which depends on distinct binding sites of
CHI3L1 for HS and chitosan, enhances themffammatory response of mammalian cells to
highly acetylated chitosans via Fike receptor 2 signaling. However, it may alsoilitate

the adhesion and migration of mammalian cells on scaffolds composed eddetylated
chitosans, thereby enhancing the integration of chitosmsed matrices with the
extracellular matrix in tissue engineering and regeneration.
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Role of Chitinases-like protein 1 in Immune Regulation of Human
Keratinocytes Responding to Fungal Infection

Carlotta Imelman©ORCID ib) Tobias Obséy Ewa WladykowskiSabine Viday-Sy,
Alexandra GroRdo®RCID ib) Margareta Hellman®RCID i#) Bruno M. Moerschbacher
ORCID i®) Christian Gorzelanr@RCID ib

Department of Dermatology and Venerology, University Medical Center Hamburg
Eppendorf, Hamburg, Germarynstitute for Biology and Biotechnology of Plants,
University of Munster, Minster, Germany

Fungal infections affect millions of people each year ranging from superficial skin conditions
to life-threatening systemic diseases, especially dangerous in immunocompromised patients.
Due to limited numbers of effective therapies and increasing treatmesistance, mycosis
represent a growing global health concern. Recently, the World Health Organization
addressed the critical lack of antifungal medicine, highlighting the urgent need for research
into new treatment options.

Chitinase3-like protein 1 (CHI3L1), a chitinaldee protein structurally similar to chitinases

but lacking enzymatic activity, can bind to chitin prevalent in fungal cell wall. It was shown to
be upregulated in human tissue during different inflammatprgcesses, indicating a relevant

role in immune response. However, its exact role is insufficiently understood.

Here, we analyzed the effect of CHI3L1 on proliferation, hyphal formation and virulence of
Candida albicansWe showed that duringC. albicansnfection of human keratinocytes,
CHI3L1 is secreted and binds the fungal cell wall. Using optical density measurement and
proliferation assays, we demonstrated that this binding decrea€edalbicansgrowth.
Differences in hyphae formation were visually observed and expression of genes relevant in
hyphae formation were measured using quantitative reale PCR. Funermore, we infected
three-dimensional reconstructed human epidermis (RHE) w@&h albicans CHI3L1
overexpressing RHE showed significantly greater stability against fungal infections than skin
models with lower CHI3L1 level. Genes of inflammatory cytokines such as interleléia,

tumor necrosis factealpha and interleukif8 were less incr@sed in CHI3L1 overexpressing
keratinocytes. In addition, feweC. albicangells were observed in these models suggesting

an antifungal and host protecting effect GHI3L1.

Our data suggest an important role of CHI3L1 in human defense against fungal pathogens
highlighting its potential as an antifungal therapeutic agent. Further investigations are
required to elucidate the molecular mechanism and pathophysiological relevanCell3L1

in the context of fungal infections and inflammatory skin diseases.
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Engineering microbial systems for controlled vivo chitooligosaccharide
production
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Hamza Malik

Chitooligosaccharides (COS) and their partially acetylated derivatives (paCOS) are valuable
bioactive polymers whose biological function depends on precise control over polymer length
(degree of polymerization, DP), degree of acetylation (DA), and patfeacetylation (PA).
However, conventional production methods yield heterogeneous mixtures, requiring costly
downstream processing. Microbial systems exploiting the-expression of chitin
(oligosaccharide) synthases ((O)Cs) and chitin (oligosaccharidegtgdiases (CDA) offers a
promising alternative fom vivoproduction of defined paCOS. However, this method remains
inefficient due to limited insight into enzyme compatibility and functionality within the
bacterial cellular environment.

This work aims to develop a bacterial platform for the controlledivoproduction of paCOS

with defined DP, DA, and PA. By combining different CDAs with OCs, we seek to establish a
modular system that enables fitening of paCOS characteristics directly during biosynthesis.
Particular emphasis is placed on enzyme compdtibitellular stress responses associated

with heterologous enzyme expression, and the spatial organization of enzymatic activities
within the cell.

Ongoing efforts focus on the construction and characterization of-Ci&centered
expression systems, supported by computational and -diitaen analyses to guide enzyme
selection and system design. This approach is expected to contribute to the deveibpme

more predictable and tunable microbial platforms for defined paCOS production. Preliminary
findings will be presented and discussed.
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Effect of chaeand kosmotropic natural deep eutectic solvents on the chitin
separation and fromH. illucenspupae molt shells

Maria Franco Marco®RCID i) Mario Martinez Martine©DRCID i#, Guillermo Alberto
Portillo PereORCID ib

tAarhus University, Aarhus, Denmatldniversidad de Valladolid, Valladolid, Spain

Deep eutectic solvents (DES) have recently gained notoriety as a green media for chitin
isolation and purification, with different solvents demonstrating varying degrees of success in
protein removal. Depending on the nature of its components, DES calitexbiih chae and
kosmotropic effects, with the former being leveraged to remove protein from chitin biomass.
Herein we explore the effect seven different combinations of hydrogen bond acceptor (HBA)
and donor (HBD) moieties with varying degrees of bbtlocand kosmotropic properties on

the separation of chitin and protein from black soldier fly (Hermetia illuciens) molt shells from
their pupae stage. Samples were characterized via FTIR, TGA, confocal laser microscopy
(CLSM), SEM, while protein contenasvdetermined through enzymatic hydrolysis. FTIR
analysis showed that chaotropic DESs e.g., guanidine/urea and guanidine/lactic acid resulted
in lower amide/hemiacetal ratios when compared to starting insect biomass, suggesting
effective removal of proteiriraction, while kosmotropic DESs, e.g., choline citrate/glycerol,
had very little effect on this ratio. However, both groups of DES still showed a larger protein
fraction than chemically treated chitin. Interestingly, protein estimation vamalysis of the
protein hydrolysate, resulted in very low protein content for all DES. i.e., almost no protein
was present in treated samples. This discrepancy between FTIR suggests that not all protein
could be enzymatically removed. TGA analysis rededlmt sampés treated with
kosmotropic DES presented three different degradation curves, related to chitin, protein
chitin, and protein. Confocal microscopy corroborated these results, showing protein
intertwined with chitin fibers in samples treated with kosmotropESs. These results suggest
that the kosmotropieheavy DES led to protenhitin reassembly or crosslinking, rather than
separation, which led to underestimation of protein content from common analytical
techniques.
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Hydrothermal and acid hydrolysigderived chitin particles for Pickering
emulsions stabilization: A comparative study.

Andrea Casas Gonz&ldzEsther Alonsk?, Soraya RodriqueRojd-2, Arantzazu Santamaria
Echart, Maria Filomena Barreifo

!PressTech Group, BioEcoUVa, Research Institute on Bioeconomy, University of Valladolid,
Paseo Prado de la Magdalen®,347011, Valladolid, Spa#Dpt. of Chemical Engineering

and Environmental Technology, Escuela de Ingenierias Industriales (sede Mergelina),
Universidad de Valladolid, P° Prado de la Magdaleba4¥011, Valladolid, SpaffCIMO,

LA SusTEC, Instituto Politécnico de Braganca, Campus de Santa Apoldnia, Braganca, Portugal

Chitinbased particles (CHPs) exhibit interfacial activity that enables their adsorptiorg at oil

water interfaces to stabilize Pickering emulsions. Their functional performance (surface
charge and wettability) depends on properties tunable by the productmoethod.
Conventional acid hydrolysis involves concentrated acidic media and long reaction time
(hours). In contrast, hydrothermal treatments (HT) can operate over a wide temperature
range (15@400 °C) and avoid the use of strong acids. Specifically, sugkjgansion reactors
technology allows operation at short residence time (seconds), avoiding side reactions. This
work evaluates the feasibility of Hierived CHPs (380 °C and 400 °C, 25 MPa, and residence

time 0.40.9 s) as Pickering stabilizers. Con€élPs (AcCHPs) were prepared by HCI acid
KeERNRBfteara G dp 6/ F2NI MPpK F2NI O2YLI NRaA2Yy D
RA &0 NRX o6 dzii A 2 Y Z-phase daiactSagigle Adnd morphibligyBP&kering emulsions
performance was evaluated hyeparing systems with Miglyol as the oil phase and varying

0KS 2Af T NI)Gadiparytle concentratioh 63, 2, and 1 w/v%). Emulsion stability

was assessed by monitoring the emulsified fraction over time, and the morphology of
Pickering emulsns was evaluated by optical and confocal microscopy. AcCHPs exhibited

fF NHSNJ LI NIGAOES &AT Sa |y Rlerittell BakiSeN)Chdgaét Angla &S v
measurements confirmed the suitability of all particles to form-imivater Pickering

emdzf AA2ya O0f PpnovI HAGK 1O/ 1 ta aKz2gAiy3a KAITKSN
Among the HT evaluated conditions, particles produced under more severe conditions
achieved emulsified fractions above 80%. In contrast, ACCHPs promoted theitorwiaget

like phases and did not form stable emulsions. The most promising Pickering emulsion,
characterized by an emulsified fraction above 95%, stable over time, and with particles
located atthe oitg I G SNJ A Y G SNF I OS> gl & | Opatided@driclést . Y
produced at 400 °C and 0.4s).
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lllex Argentinuspen chitin-protein fibrous nanocomposite: microstructure
and flexural properties

Ngesa Ezekiel MuéhiQiong W, Lars Berglurd

lUniversity of Dar es Salaam, Dar Es Salaam, Tanzania, United Reptilieldoyal
Institute of Technology, Stockholm, Sweden

The loadbearing capability and architectural organization of the pen chitinous structure are

a scientific inspiration as they afford the squid robust mechanical maneuverability and fast
movement. The current work focuses on understanding flexural stremgthtoughness along

the pen axis and elucidating the complex chirotein microstructure. The structural
architecture is discussed with respect to complex chfhotein interactions, pen
morphology, the layered structure, and a twisted pattern. The'penain parts include the

vane and the rachis, which are in the middle. The pen is thin at the tail and thick near the
head. There is a gradual change of flexural strength and toughness along the pen axis. The
structural morphology, as observed by scannabgctron microscopy (SEM) and Gi$BM,

and the chitirgprotein architecture, as determined by smalhgle neutron scattering,
revealed a hierarchically organized structure with a preferred orientation. Predominantly, a
chitin fibril of 3 nm surrounded bg protein sheath to form a fibril bundle of around 18 nm
diameter was organized in layers 200 nm thick. The layers giame along the longitudinal

axis, with a plywood pattern, and are preferably twisted every 3 um to form 36mide

layers. The positin relative to the central axis determines the thickness of the twisted
patterns and layers, which could explain the increased bending strength and toughness along
the pen axis from the head to the tail. Besides the complex dptiotein interactions, the
morphology of the layered planes and a twisted pattern, together with the intrinsic properties
of the chitin fibrils, contributed to the robust mechanical support of the squid.
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Light matters: The photoresponsive properties of chitosan(s)

Nils von SeggetnYannik ThiebésRainer Niewd Stefan Cord.andweh?, Bruno
Moerschbachet, Linus StegbaugdRCID if?*

Institute of Interfacial Process Engineering and Plasma Technology, University of Stuttgart,
Stuttgart, GermanyzInstitute of Inorganic Chemistry, University of Stuttgart, Stuttgart,
Germany 3Institut fur Biologie und Biotechnologie der Pflanzel8BP, University of

Munster, Munster, Germanyinstitute of Nanoscale and Biobased Materials, Technical
University Bergakademie Freiberg, Freiberg, Germany

Linus Stegbauer

Recently, we have shown, that low molecular weight chitosan with the azobenzene derivative
TEGABS shows photomodulation of the mechanical properties and photoactliiakenein,

we present a procedure to manufacture several-lg\t-responsive chitosan films with
different degree of deacetylation (DD, -B8%) and polymerization (DP, 28600) by
incorporating the azobenzene derivative Methoxy diethylene glycol azobenzelfenate
(TEGABS). The films are investigated by Powday diffraction (PXRD), UMS spectroscopy,
Raman spectroscopy, FTIR spectroscopy and nanoindentation. With increasing DD at near
constant DP and increasing amount of TEGABS the films show a decrease in efficiency of
photoisomerization (EaZ) of TEGABS and in thelifealbf thermal relaxation after UV
irradiation. This behavior is related to an increasing phase separation: Starting with solid
solutions of TEGABS in the chitosan matrix (low DP and low DD) TEGABS precipitates into
nanocrystals with increasing DD and DP, which comfges the responsive properties.

The films not only show an increase of stiffness and hardness while irradiated with UV light,
they also show a lighhduced removal of residual moisture. The TEGABS/Chitosan films were
fabricated into membranes to test water vapor permeabilities with andhout UV
irradiation. The water vapor permeability decreases during irradiation with UV light. we show
the potential of biogenic polysaccharides in the design of humidifying membranes with-a light
adjustable permeability by DP and [5D.
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Facile preparation of polyethylene glycdlinctionalized chitosan aerogel
particles

Kathirvel Ganesa®RCID if) Barbara MilonDRCID iF?

1Aerogels and highly porous materials, German Aerospace Center (DLR), Institute for
Frontier Materials on Earth and in Space, Linder Hoehe, 51147, Cologne, Germany.
2University of Cologne (UoC), Department of Chemistry, Institute of Inorganic and Materials
Chemistry, Nanostructured Cellular Materials, Greinstral3e 6, 50939, Cologne, Germany

Porous materials of functionalized chitosan materials receive great attention in limitless
applications such as biomedicine, filters, purifiers, binders, etc., as the new functional groups
can enhance the chitosan properties. Preparation and charactesizaif functionalized
chitosan aerogel beads have been investigated in the present study. Polyethylene glycol
diglycidyl ether (PEGDGE) was used as a functionalizing agent. The ring opening SN1 addition
reaction took place between the epoxy rings of PEG&&Ehe amine functional groups of
chitosanat acidic aqueous condition below pH 6. This proposed reaction mechanism was
confirmed by the FTIR spectral data where the amine vibrational bands disappear when the
PEGDGE concentration was increased. The aerogel beads were prepared by employing the
conwentional syringe dropping technique, letting the droplets of chitosan solution to fall into

the sodium hydroxide bath. After washing and solvent exchange processes, the spherical
beads were dried in an autoclavender supercritical COcondition (aerogel) and freeze

drying method (cryogel). The aerogel beads showed a linear trend with different physical
properties while increasing the concentration of PEGDGE. The aerogel beads were
characterized by density analyzer methods (skeletal andelope density), BET specific
surface area, microstructure analyses using SEM, FTIR, powder XRD, DSC and TGA. The
functionalized aerogel beads of chitosan were pure, no impurities were found and the
materials showed the poorly crigdline peaks of chitosan. This study showed the preparation

of chitosan aerogel beads having various degree of functionalization, open porous structure,
interconnected nanofibrillar network and high specific surface area (138 n?-g'). These
aerogel beads may provide an alternative way of utilizing the nanostructured matrix of
functionalized chitosan instead of monoliths for various applications.
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Structure-Dependent Bioactivities of WelDefined Chitooligosaccharides
Kecheng LiRonge Xing, Song Liu, Pengcheng Li

Laboratory of Experimental Marine Biology, Institute of Oceanology, Chinese Academy of
Sciences, Qingdao, China

Kecheng Li

A large number of investigations have shown that chitooligosaccharides possess diverse
biological functions including antioxidant, antimicrobial, anflammatory, and other
biomedical bioactivitie’s Chitooligosaccharides could also elicit plant immune responses and
activate defense system, which has huge application in agricdlture

Molecular structure determines biological function. Based on the original structure of
KSGSNR3ISyS2dza OKAG2alys OKAG22f A 32154inke0K | NRA
N-acetytD-glucosamine (GIcNAc) abehlucosamine (GlcN) residues. Chitooligosaccharides is
described and classified according to DP or average molecular weight (MW), degree of
acetylation, pattern of acetylation (PA) or sequehc€urrently, most of the production
techniques of chitooligosaccharides generally lead to a complicdigdsaccharides mixture

with various homogenous or heterogenous GICNAc/GIcN oligomers. Consequently, many of
these biological activities of chitooligosaccharides have been unreliable and controversial.
Sometimes, the aboveentioned bioactivities can be sbrved, and sometimes not. Even
when the MW and degree of acetylation are provided, the oligomers sequences are often
ambiguous. The reproducibility is an important issue. In this scenario, access to
chitooligosaccharides with accurate structure is unaabid. It is definite that highly purified
single chitooligosaccharides with defined size and degree of pattern would greatly facilitate
to make clear the structuréunction relationships.
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Analysis of chiteprotein interactions using gratingoupled interferometry

Ehab EAwaadORCID if) Fuzhu YarfgMartina Delbianc Hans Merzendorfér

Department of ChemistrBiology, University of Siegen, Siegen, Germédgpartment of
Biomolecular Systems, Max Planck Institute of Colloids and Interfaces, Potsdam, Germany
Ehab EAwaad

Chitin and chitosan (C/G8¢rived oligomers (COS) have been recognized as bioactive
molecules that interact with a wide range of biological systems including the immune system
to elicit defensive reactions. Subtle structural variations in C/CS and C@3efegred to as

Code , particularly the degree of polymerization (DP), the degree of acetylation (DA) and the
pattern of acetylation (PA), are thought to play a crucial role in defining their biological and
functional properties. Chitgrotein interactions are key mediators tie diverse activities

and effects of C/CS/COS; however, the impact of DP, DA and PA on these interactions remains
poorly characterized.

In this service project, we employ GratiGgupled Interferometry (GCI), a highly sensitive,
labekree biosensing technology that enables riate analysis of chitg@rotein interactions.

To assess the impact of Coden the lectinbinding capacity of COS, we prepared surface
based biosensors functionalized with synthetic COS of-dedihed structures. These
biosensor chips were used to study interactions between COS and wheat germ agglutinin
(WGA), a plant lectin thiaspecifically binds McetytD-glucacsamine (GIcNAc), the building

unit of chitin. Using this approach, we observed distinct \AiBWing profiles for COS variants
with different DA and/or PA, demonstrating a strong influence of the acetylation code on
lectin binding. Overall, this work est@&iies a sensitive platform that can be further expanded

to systematically investigate the role of Code regulating chiteprotein interactions.

o
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Development of chitosarbased matrices for pharmaceutical seraolid
extrusion 3D printing

Mathis Joly?, Claire Negréel] Noelia SancheBallestet3, Adrien Aubert, Ghislain Davigl
Sophie GiroeFullan&, lan Soulairdl?

Y CGM- Institut Charles Gerhardt Montpellier, Montpellier, Fran®@IRIMAT University of
Toulouse, Toulouse, Frané®epartment of PharmacyNimes University Hospital, Nimes,
France

Semisolid extrusion (SSE) 3D printing is increasingly investigated in pharmaceutical
manufacturing for the production of personalized medicines, particularly for pediatric and
neonatal patientFunk et al., 2023However, the development of formulations combining
printability, disintegration and functional drug delivery remains challenginghis context,
chitosan is of particular interest due to its biocompatibility, sustainability and rheological
properties suitable for extrusiorbased printing(Tachizadeh et al., 2022)The aim of this
work was to develop a chitosamased matrix printable by SSE, disintegrable in aqueous
media, and compatible with the integration of a sustaimettase platformChitosan was
chemically modified via amine functionalization using glyicmothiolactone at different
degrees of substitution in order to improve hydrophilicity and solubility at neutral pH, while
maintaining suitable rheological properties for SSE prinfiing modified chitosan was
formulated with lactos, to be incorporated as a filler to enhance printlet mass and structural
integrity. The influence of formulation composition on printability and disintegration was
systematically investigated using rheological analyses and pharmacopeial disintegrason tes
Caffeine was used as a model drug. The optimized formulation enabled stable and
reproducible SSE printing with fluid extrudability and good shape fidelity, while allowing
disintegration of the printlet according to pharmacopoeia criteria (6 min 30sExtend this
work, alginate/chitosan microparticles were developed using trifluid syirgyng, providing

a sustaineerelease platform compatible with the printed matrix and personalized medicine
approachesOverall, this work demonstrates the developmeof a chitosarbased
disintegrable matrix for SSE printing, designed as a modular platform for personalized
pharmaceutical dosage forms, particularly suited for pediatric applications

Printable and disintegrable
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Synthesis of chiteoligosaccharides with defined structure
Fuzhu Yang Martina Delbiancd

DepartmenBiomolecular Systems,Max Planck Institute of Colloids and Interfaces, Potsdam,
Germany?Department of Biomolecular Systems, Max Planck Institute of Colloids and
Interfaces, Potsdam, Germany

Chito-oligosaccharides (COS) comptisé m MHinked Dglucosamine andN-acetytD-
glucosamine residues and exhibit immunomodulatory and antimicrobial activities. However,
most chitosan and COS derived from natural sources are poorly defined with respect to
degree of polymerization (DP), degree of acetylation (DA), and patéracetylation
(PA).This presents a significant challenge to investigate the impacts of DP, DA and PA on
biological and functional properties. Therefore, the synthesis of COS wittedestructure is

a critical area requiring continued development.

Since glycan production via genetic engineering is generally not feasible, access-to well
defined COS still relies on chemical, enzymatic, or chemoenzymatic approaches. Automated
glycan assembly (AGA) provides a robust chemical platform for the rapid flockre
production of diverse glycans. Here, we employ AGA to synthesize COS witlefised
sequences, including structurally modified analogues. In parallel, incorporation of chitin
synthase into the workflow enables access to longer COS (DP > 4%¢. whlldefined COS

are subsequently applied to investigate clgpootein interactions, immune receptor
responses, and crystalline morphologies.
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DEAEModified ChitosargLiposome Hybrids for Plasmid DNA Delivery in
Aquaculture Vaccination

Anastasia ZubarevaRCID iD

Branch of Petersburg Nuclear Physics Institute named by B.P. Konstantinov of National
Research Centre «Kurchatov Institute»Institute of Macromolecular Compounds, St.
Petersburg, Russia. Shemyakluchinnikov Institute of Bioorganic Chemistry, Russian
Academy of Sciences, Moscow, Russia. National Research Nuclear University MEPhI, Moscow,
Russia, Moscow, Russia. Russian Federal Research Institute of Fisheries and Oceanography
(St. Petersburg branch) (Berg National Research Institute of Lake and RingieB)s St.
Petersburg, Russia

-
[ Q‘;”: Anastasia Zubareva

The polycationic nature of chitosan makes it a promising polysaccharide for nucleic acid
delivery systems in biomedicine and aquaculture. However, the correlation between its
transfection efficiencyn vitro and in vivoremains poorly understoodThis study aimed to
develop and evaluate a delivery system for the model plasmid ps€@¥GGFP under both

in vitro and industrial aquaculture conditions. Initially, polyplexes were formed using 37 kDa
chitosan (74% deacetylation) and its cationic derivative, giathinoethyl chitosan (DEAE
chitosan, with 22% and 54% substitution degrees). Transfection activity was assessed on the
epithelioma papulosum cyprini (EPC) fish cell line. Both confocal microscopy and flow
cytometry revealed overall low transfection ef@ocy for these polyplexeslo enhance
delivery performance, a hybrid lipigolymer system was developed: the plasmid was first
encapsulated within a DOTAP:DOPE (1:1 mol/mol) liposomal core, which was subsequently
coated with chitosan or DEAdhitosan. Thiybrid system retained efficient transfection
capabilityin vitro.

For the in vivo study, European pikperch Sander lucioperawere vaccinated at an
industrial aquaculture facility (Forvat, Leningrad Region, Russia) via three routes:
intramuscular (i.m.), immersion (imm.), and oral (p/os). Fish received prime and booster
vaccinations. Target organs (spleen, head kidney, gilisstine) were analyzed for GFP
expression by RGPCRResults demonstrated the superior efficiency of the hybrid gpid
chitosan (DEAEhitosargtDNA) system compared to simple chitosan polyplexes.
Intramuscular administration induced the highest GFP expression across all examined organs.
Mucosal immunization routes (immersion or oral) generated more localized immune
responses. This work confirms the potential of chitebased hybrid systems for BN
vaccination in aquaculture and highlights the critical dependence of vaccine efficacy on the
administration route.

This research was supported by the Russian Science Foundation (Gran7Bla0284).
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Chitin composition and modification in the Peritrophic Matrix @iribolium
castaneum

Mario WegmannHans Merzendorfer

University, Siegen, Germany

The gut of most insects is lined by the peritrophic matrix (PM), a-penmeable membrane
essential for digestion and protection against mechanical stress, chemicals, and pathogens.
While recent research has elucidated many functional aspects of the RMmblecular
mechanisms underlying its structure and physicochemical properties remain poorly
understood. In particular, the roles of peritrophic matrix proteins (PMPs) and chitin
modifications by chitin deacetylases (CDAs) and chitinases (CHTs) in stiepiB®
organization of the PM are largely unexplored.

To assess the impact of the degrees of deacetylation and polymerization on PM structure, we
systematically silencedicCDAyenes via RNAI in the model beellgbolium castaneumwe
analyzed phenotypic consequences on growth and viability and examined physicochemical
properties of the PM. Mass spectrometric determination of the degree of acetylation (DA)
NEGSIFEtSR I AGNAR{Ay3Ifeé KAIK 5! TeCOAn@TGADAS
AYONBI A4SR 5! o6& dmom: G2 nddpdpo 5 ndam 65 {
TcCDAG6 and TcCDAY were investigated for their roles in organizing the chitin
network. Notably, the larval cuticle has a layered organization widaabtylated chitin
present in exeand highly acetylated chitin in endocuticles. Depletion of chitin deacetylases
TcCDAL and TcCDA2 impairs chitin deacetylation in the exocuticle, which explains why they
are expressed in the integument.

To directly probe chitin structure, we performedray diffraction (XRD) analyses on PM
alYLX Sa Id .9{{., LL® ¢KS NBadzZ GAy3I -¢hitinj O2y 73
with no significant differences in chitin allomorphs across anterior, aredor posterior

midgut regions. These structural insights complement our biochemical data and support a
model in which PM integrity depends on both chitin modifications and the supramolecular
organization throughout the gut.
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Leveraging chitirvater interactions for scalable isolation of chitin
nanocrystals

Vishnu Arumugha®RCID i) Ira Smdl Erlantz Lizundfalbrahim AbousharablaEero
Kontturit

Department of Bioproducts and Biosystems, Aalto University, Espoo, Fifilemwhrtment
of Graphic Design and Engineering ProjectsFaculty of Engineering in Bilbao. University of the
Basque Country (UPV/EHU), Bilbao, Spain

Vishnu Arumughan

Chitin nanocrystals (ChNCs) are excellent building blocks for advanced functional materials,
including porous structures and sustainable pigments. However, the-Ergle production

of these colloidal nanorods remains hindered by the high energy and vasierands of
conventional suspensicbased acid hydrolysis.

In this work, we demonstrate an efficient, scalable, and sokfexg approach that leverages

the inherent affinity of chitin fibers for water. By subjecting nearly dry chitin fibers to
pressurized hydrogen chloride (HCI(g)) gas, the gas dissolves irdmthiently present thin

water layer surrounding the fibers. This creates a supersaturated hydrochloric acid
environmentin sity, facilitating the rapid hydrolysis of fibers into nanocrystals.

Life Cycle Analysis (LCA) confirms that this HCI(g) treatment significantly reduces energy
consumption and chemical waste compared to traditional methods. Furthermore, we
established a postydrolysis, surfacspecific deacetylation treatment to tune theedree of
deacetylation. This modification broadens the colloidal stability window of the isolated
nanoparticles, enhancing their versatility for industrial applications.
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Hide and seek: The fungal pathog€&ryptococcus neoformansses chitosans
to evade human immunity

Margareta J. Hellman®RCID it?, Evelyn Tchou®RCID iH) Rajendra Upadhy@RCID if)
Mounashree Studen®RCID ib) Jennifer K. LodgeRCID if) Stefan Cord.andwehrORCID
iD, Bruno M. Moerschbaché&dRCID ib

lInstitute for Biology and Biotechnology of Plants, University of Miinster, Miinster,
Germany?Department of Molecular Genetics and Microbiology, Duke University School of
Medicine, Durham, United States

R

Margareta J. Hellmann

Fungal cell walls are complex structures composed of many biomolecules, including chitin.
Because the latter cannot be synthesized by mammals, the human immune system exploits chitin
as a pathogerassociated molecular pattern to recognize fungal pathogdhg the fungus
Cryptococcus neoformanseems to have found a way to circumvent our chitiggered
immunity: With the help of its four chitin deacetylases (CnCD4&s it converts its cell wall chitin

into chitosans, possibly contributing to its hightipagenicity.

To shed light on the molecular basis of this game of hide and seek, we performed a detailed
in vitro characterization of CnCDA3 [1]. We found a preference for deacetylated units at
subsite-1 and a tendency to produce random acetylation patterns. In addition, we present
the first comprehensive analysis of the chitosan content, fraction of acetylatiod, an
accessibility in variouSryptococcustrains, including chitin deacetylase mutants [2]. Certain
chitin deacetylase knockouts and challenging growth domts lead to higher cell wall
acetylation and exposure, associated with stronger host immune responses.

Together, our findings extent the current model describing the interplay of the CnCDAs and could
facilitate the development of effective cddased vaccines against cryptococcal infections.
Moreover, the approach to use chitosans to circumvent host imnyuisitalso applied by some
fungal plant pathogens [3]. Hence, understanding this hide and seek strategy may also contribute
to novel perspectives in plant protection.

[1] Tchoub, E. et al. Chitin deacetylase Epfptococcus neoformampsoduces chitosans

with low degree and random pattern of acetylatiamder revision

[2] Hellmann, M. J. et alcetylation and accessibility Gfryptococcus neoformaisll wall

chitosans influence the strength of host immune responsesler revision

[3] Student, M. et al. Chitins and chitosgAstale of discovery and disguise, of attachment

and attainment.Curr. Opin. Plant Biq2024).
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Defined Chitin Oligomers Elicit NLRP3 Inflammasekediated IL-m |
Secretion and Innate Immune Training in Human Macrophages and
Monocytes

Timmy Richard®RCID i) Jumana KushkushMargareta Hellman®RCID if) Fuzhu
Yand, Martina Delbianc@RCID i) Bruno MoerschbachérAlexander Webe©DRCID
“_31,4,5,6

linstitute of Immunology, Department of Innate Immunity, Tubingen, Germéngtitute

for Biology and Biotechnology of Plants, University of MUnster, Miinster, Germany.

3Department of Biomolecular Systems, Mabanckinstitute of Colloids and Interfaces,

Potsdam, GermanyCMFIc/ £ dza i SNJ 2F SEOSt t SyO0S 069-/ HMHND
LYFTSOUA2Yya¢s GNTKLsiSofexcelRr@dNFENCY2E80). "Im&gided and
Functionally Instructed Tumor Therapies", Tubingen, Gernf&srman Cancer Consortium

(DKTK), DKTK Partner Site, Tubingen, Germany

Chitin is a ubiquitous fungal and parasitic polysaccharide-atétylglucosamine (GICNAC)
that is sensed by and activates the mammalian innate immune system. However, the
structural requirements governing its immunostimulatory activity remain poorly ustded.

Prior studies have relied predominantly on crude chitin preparations, leaving the
contributions of e.g. the degree of polymerization (DP) and acetylation (DA) to immune
responses relatively undefined. Previously, we showed that -BeR@ndent immue
activation by chitin is strictly BAand DPdependent and that the host chitinase, CHIT1, can
generate active chitin oligomers from inactive polymeric chitin. More recently, we found that
chitin oligomers also activate the cytosolic NLRP3 inflammasonttive Ikmi a4 SONB G A 2
through phagocytosis. Contrary to many other NLRP3 activators, chitin oligomers did not
induce pyroptotic cell death but rather a prolonged hyperactivated state characterized by
robust cytokine output and preserved cellular integrifyhis fits well with the observation

that chitin oligomers were found to induce a known phenomenon of lofigen
reprogramming of immune cells, termed innate immune training/memory. Surprisingly, these
properties of DP145 chitin oligomers were reproded using certain synthetic DP6
2f A32YSNA g AGK 3t dzOweAES  aydpdlidkéages dadidathy dhat | 0 j
immunogenicity is not exclusively regulated by DP, but precise GIcNAc positioning.
Collectively, these findings reveal that structurally dedinehitin oligomers can drive a
selective, nodethal inflammatory response in human monocytes and macrophages,
prerequisite for innate immune memory induction. That both chain length and backbone
chemistry can be independently tuned suggests that chitigoohers may serve as precise
and controllable tools for mechanistically dissecting and ultimately harnessing-ctdticed
innate immune responses.
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In vivo modulation of highaspect ratio chitin rods inrhalassiosira rotula

Jan Ludwi@@RCID ib) Florian Kauffman@RCID if) Sabine Lasch@RCID i#) Ingrid M.
WeissORCID it#4

Institute of Biomaterials and Biomolecular Systems, University of Stuttgart, Stuttgart,
Germany?AMICA Stuttgart Research Focus (SRF), University of Stuttgart, Stuttgart,
Germany 3Institute of Organic Chemistry, University of Stuttgart, Stuttgart, Germany.
4Stuttgart Research Center Systems Biology (SRCSB), University of Stuttgart, Stuttgart,
Germany

Although the first investigations on microalgderived chitin date back to the 1960s, chitin
research in diatoms progressed slowly for decades. Only recently, transcriptomic studies
rekindled interest by revealing a complex chitin metabolisiihalassiosira weissflogivith

234 predicted chitirrelated genes, including 30 chitin synthases. These algae are of particular
AYGiSNBald Rdzitinirgds thelg froduddzaMdith éxhibit high aspect ratios and are
attractive for sustainable material appligahs, including electrorheological suspensions,
biomedical scaffolds, and food packaging.

Using the marine diatorithalassiosira rotulawe demonstratedn vivomodulation of chitin
synthesis by tailored iminosugars and the chitin synthesis inhibitor Nikkomycin Z resulting in
significantly altered chitimod lengths. Motivated by these findings, we established a novel
water-based extractin procedure and managed to isolaterotulachitin rods. The isolated
microrods segregate into two populations depending on their site of extrusion from central
or outer silica pores (fultoportulae), exhibitirgparacteristic dimensions of 12.6 £ 4.0 ym x
75+21 nmand 17.5+ 4.7 um x 170 £ 39 nm, corresponding to high aspect ratios of ~168 and
~103, respectively. HAAEBTEM reveals that these microrods possess a hierarchical
ultrastructure.

Taken together, our findings highlighE.rotula as a powerful model system linking
guantitative in vivo modulation of chitin synthesis with structymeeserving chitin extraction.

This paves a sustainable route toward in viwodifiable biogenic, high & LIS O (-child G A 2 |
building blocks.

Preservation of
% hierarchical chitin
Thalassiosira rotula structure
as determined by
HAADF-STEM
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Lipid nanoparticles coated with chitosan for curcumin encapsulation and
their effect on wound healing

Rubén GilGonzaldORCID ib) Inmaculada Arana2RCID i®) Niuris Acost®RCID ib

Pluridisciplinar Institute, Complutense University of Madrid, Madrid, Sp@iepartment of
Chemistry in Pharmaceutical Science, Pharmacy Faculty, Complutense University of Madrid,
Madrid, Spain

Chronic wounds healing is of great scientific and social interest due to the high cost of
treatment and the comorbidity associated with these wounds. Currently, approximai2dy 1

of the population in developed countries suffers from chronic wounds.

Curcumin (Cur), a natural polyphenol, has proven to be a promising compound for chronic
wounds healing due to its antflammatory, antineoplastic and antioxidant activities among
others. Nevertheless, curcumin is highly hydrophobic, having a limited/diadility. To
overcome this problem, curcumin can be encapsulated in lipid particles such as
Nanostructured Lipid Carriers (NLCs).

Curloaded NLCs (CINLCs) were obtained by dissolving Cur in the lipid phase and mixing with
the aqueous phase under high shear homogenization and ultrasound, followed by a freezing
step at-20°C. For CuNLCs production optimization, the relevance ofigas variables was
studied, such as the lipid phase composition, type of surfactant, surfactant concentration,
homogenization time, sonication time and cooling method.

To improve the properties of these particles, they were coated with chitosan, which has anti
hemorrhagic and antimicrobial activity. This coating was obtained by mixing dropwise Cur
NLCs onto a chitosan solution [Chitopharm S (Cognis), Lot number: UPBHVE34 a LJ £ T pn
800 kDa. Degree of acetylation = 25%].

Particle size was analyzed using Dynamic Light Scattering (DLS). The surface charge of the
particles was also analyzed by their Zeta potential. Finally, the antioxidant activity was
measured by DPPH assay.
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Insect waste derived Chitinase: A promising agent for Chitin degradation and
Antifungal treatment

Amrutha Shastry PRCID if) Sanatan DdsRitu RavaDRCID i#) Keyur RavaDRCID ib

INational Institute of Technology Karnataka(NITK), Surathkal,Mangalore,’dtanal
Institute of Technology Karnataka(NITK), Surathkal, Mangalore, $ithaipal Institute of
Technology(MIT), Manipal, India

Chitin, the second most abundant biopolymer, accumulates as waste from marine and insect
industries posing environmental challenges. This study isolated and characterized chitinolytic
bacteria from insect waste to evaluate their potential in waste biocosiom and biomedical
application. Bacillus paralicheniformig/as isolated using chitin enriched selective media,
followed by morphological, biochemical and molecular characterization. Chitin activity was
guantified and antimicrobial assays was performediiagt pathogenic fungi. The isolate
demonstrated significant extracellular chitinase production with optimal activity at pH 7 and
37°C.Clear zone formation on agar containing chitin showed robust chitinolytic activity. The
strain exhibited strong antifundactivity againsFusarium oxysporurand Aspergillus niger
through enzymatic degradation of fungal cell walls. Probiotic screening revealed acid and bile
tolerance indicating gut survival potentialBacillus paralicheniformispresents a
multifunctional phatform for sustainable waste management through marine and industrial
chitin bioconversion, while offering biocontrol and probiotic applications.
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Green chitosan production from shrimp byproducts: A circular platform for
diverse industrial applications.

ThanhLoc PHANVarAn NGUYEN, Hoathong CAO, Lofiginh TRANDRCID iD
, VanTy TRAN

Vietnam Food Joint Stock Company, Ho Chi Minh, Vietnam
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ThanhLoc PHAN

Shrimp byproducts are a largely untapped biomass resource, with around million tons of
shrimp heads and shells discarded annually, which hold strong potential for green chitin and
chitosan production. This work focuses on the development of a green chifmsauction
model from shrimp byproducts that overcome the environmental limitations of conventional
processes while enabling a broad range of practical applications.

Shrimp byproducts are rich in valuable desources, including chitin, proteins, minerals,
lipids, and antioxidants. When properly processed, these materials can serve as input for
diverse industries. Particularly, chitosan and its derivatives standaouhéir versality and
ability as sustainable alternatives to synthetic chemicals across food, agriculture,
environmental, and life science sectors.

This work explores a zemgaste production model for chitosan derived from shrimp
byproducts. The approach integrates chitosan extraction alongside other-vhigke
compounds, including astaxanthin, protein hydrolysates, and probiotics. Compared with
conventional chitin and chitosan production systems, this model significantly reduces water
and chemical consumption while minimizing wastewater generation. These innovations lower
environmental impact and operational risk, while enabling stable, lsmgde cliosan
production with controlled quality, secure supply, and competitive cost.

Beyond production, this work highlights the development and commercialization of chitosan
based applications across water treatment, agriculture, livestock, human care, food additives,
and supplements. The platform has also enabled several breakthrough uargue
applications, including nutrient recovery, biological crop protection, {@stest
preservation, bioplastics, controlleglease fertilizers, and sup@bsorbent polymers, etc.,

all of which have recently been commercialized.

By connecting green production technologies with diversified,-weald applications, this
work demonstrates how shrimgerived chitosan can function as a platform material within
circular bioeconomy. Practical applications and successful case studgtsimofp-derived
chitosan from Vietnam and global markets are also presented.
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Chitin nanomaterials applied as a Pickering emulsion stabilizer

Min-Lang TsaDRCID iPTengFang Liu

Department of Food Science, National Taiwan Ocean University, Keelung, Taiwan

Min-Lang Tsai

The aim of this study was to stabilize -ioHwater Pickering emulsions using chitin
nanomaterials, thereby establishing a model for ckapeled food emulsion sauces. First,

chitin nanomaterials including chitin nanocrystals (CNC), deacetylated chitiocrystals
(DACNC), chitin nanofibers (CNF), and deacetylated chitin nanofibers (DACNF) were prepared.
Then, the effects of nanomaterial concentration, pHvalue, NaCl concentration, and storage
temperature on the stabilities of the Pickering emulsions wdetermined. The average

length and diameter of CNC, DACNC, CNF, DACNF was 104.29, 105.28, 1767.36, 1668.69 nm
and 15.72, 16.79, 14.80, 16.49 nm, respectively. The degree of deacetylation of CNC, DACNC,
CNF and DACNF was 29.94%, 45.14%, 25.51% and 4héX¥abillities of chitin materials
stabilized O/W Pickering emulsions were increasing with the chitin material concentration
(0.6-1.0 mg/mL) increased. The increase of pH valueggagBand NaCl concentration-(01

M), CNC, DACNC, DA&bilized O/W Plering emulsions would improve stabilization.
However, CNistabilized O/W Pickering emulsion would reduce stabilization. After 6 weeks

of storage at different temperatures, chitin nanomaterials have good stability at low
temperature (4 °C) and normal temgure (25 °C), and most of the appearance has no
obvious change, but at high temperature (40 °C) detach the stacked solid particles from the
emulsion, resulting in the surface of the emulsion droplet being no longer covered by solid
particles, which promtes the collision and coalescence of droplets, and causes oiling off,
which shows that the emulsion is not stable in this environment.
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Mechanisms of chitin organisation iBrosophila melanogastelarvae
Vinolia DmellpLuca BertinettORCID iDyael PolitDRCID iD

Center for Molecular Bioengineering (B CUBE), TU Dresden, Dresden, Germany
Luca Bertinetti

The insect cuticle is a hierarchical {siomposite where the arrangement of chitin fibrils
determines essential mechanical properties for survival. While chitin biochemistry is well
understood, the cellular mechanisms that organize these polymers into leaneptracellular
architectures remain unknown. We utiliz2rosophila melanogastethird instar larvae to
correlate apical membrane morphology with molecul@vel chitin organization at the
assembly zone, the extracellular space between the apical plasgnabrane and the cuticle.

To track the key enzyme Chitin Synthase (ChS1) (Kkv) at the apical plasma membrane, we
established a double transgenic reporter line using multicolor labels for the ChS1 and
adherent junctions (KkmnNG/Ecadlomato). Livecell spinning disk microscopy revedhat

Kkv protein is dynamic and undergoes spatial redistribution over a one hour timescale. To
resolve the ultrastructural context of these dynamics, we employed a-coyelative light

and electron microscopy workflow.

Using cryeFocused lon Beam/Scanning Electron Microscopy andeteairon tomography
(cryoET), we identified two distinct morphological states of the epidermal apical surface. Our
data show a correlation between high/localized ChS1 signal and the pees¢mtongated
microvilli and broad assembly zone displaying a loose fibrous matter. Conversely, low/diffuse
ChS1 signal is associated to flattened and convoluted membrane profiles and a dense
assembly zone, suggesting that cuticle deposition occurs irdistinct stages.

Furthermore, we present higresolution cryeET data of the mature cuticle. In collaboration
with Mattei Lab, EMBL (Heidelberg), we resolved the recurring structural motifs of mature
chitin fibrils in their neanative, hydrated state through sduiomographc averaging. Our
findings suggest that apical membrane geometry actively guides the initial orientation of
chitin fibers. This work provides a structural model for insect exoskeleton formation and
offers insights for biomimetic design of chitased mateals.
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(A,D) Maximum intensity projection of HPF 90-100h AEL larvae using cryo LM.

(B,E) Representative tomographic projection of at the cell - cuticle interface of A and D respectively.
(C,F) Labelling of structures in B and D, respectively.

We can observe flattened microvilli, more vesicles and smaller assembly zone in A-C when compared to D-F.
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Synthesis of ChitosaBased Microgels as Tunable Carriers for RNA Delivery in
Plants

Maria Bendet?, Andrij Pich?3

DWLLeibniz Institute for Interactive Materials, Aachen, Germakmgstitute of Technical
and Macromolecular Chemistry, RWTH Aachen University, Aachen, Gefhaclyen
Maastricht Institute for Biobased Materials (AMIBM), Maastricht, Netherlands

In response to the growing demand for sustainable and environmentally responsible plant
protection approaches, this work presents a biodegradable micrbgséd delivery platform

for bioactive compounds that target environmental and biotic stressors. Jéies is based

on chitosan, a naturally derived, biocompatible and eef$icient polysaccharide obtained
from chitin, sourced from crustacean waste. This biopolymer is processed into nanoscale
microgels (nanogels) using inverse miniemulsion polymerizaterabling control over
particle dimensions. To enhance interactions with plant tissues the nanogels are
functionalized with celpenetrating peptides (CPPs), which facilitate cellular uptake. In
combination with their small size in nanometer range thisdionalization promotes efficient
uptake through stomata and enables cellular infiltration within plant tissues. These nanogels
are designed to function as a cargo system for the delivery of ribonucleic acid (RNA) into plant
cells, where the RNA triggeRNA interference mechanisms to selectively regulate gene
expression without introducing genetic modifications. Using dowttanded RNA as a
model, this study explores strategies for inducing transcriptional or-prasiscriptional gene
silencing in plarg, enabling the silencing of target genes that can enhance crop protection
against pests and pathogens. The physiochemical properties of the chitosan microgels,
including surface charge, RNA loading affinity and capacity, degradation behavior and RNA
release kinetics can be adjusted while ensuring effective RNA protection. Formulated as a
spaybased application, this delivery system enables a versatile framework foroB&&N

plant protection technologies that combine high specificity with environmentaetgaf
contributing to more sustainable and biodiversignscious agricultural practices.
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Amphiphilic ChitosagCorticosteroid Conjugates: Sefssembled
Nanocarriers with Tunable Drug Release for Local Antlammatory Therapy

Natallia DubashynskayaRCID if) Anton Bokatyi Veronika Novikova Andrey Borovskdy
Sergei ZhuravsKjiYury Skorik

Branch of Petersburg Nuclear Physics Institute named by B.P. Konstantinov of National
Research Centre «Kurchatov Institutenstitute of Macromolecular Compounds, Saint
Petersburg, RussidAlmazov National Medical Research Centre, Saint Petersburg, Russia

”
&

Natallia Dubashynskaya

Covalent conjugation of corticosteroids to chitosaa safe, biodegradable natural polymer
with excellent mucoadhesive propertiesepresents an effective strategy for developing
local drug delivery systems with enhanced biopharmaceutical performance. Wegndds
chitosanbased carriers for dexamethasone and prednisolone featuring tunable
physicochemical parameters, including particle size, surface charge, and drug release kinetics.
Chitosan isolated from crab shells with varying molecular weights (15 and 60 kDa) and
degrees of deacetylation (97% and 86%) was employed. Corticosteroidsingtenalized

at the C21 position with succinyl or phosphate linkers, were conjugated to ahitasino
groups via carbodiimidenediated coupling or phosphoramidate chemistry, respectiviy.

NMR analysis revealed degrees of substitution ranging from 2 to 10 mol%. The linkage
chemistry (ester, amide, or phosphoramidate) governed the drug releasélgs. The
resulting amphiphilic derivatives spontaneously sefembled in aqueous media into
submicron nanoparticles (4@900 nm) possessing a hydrophobic core and a hydrophilic
chitosan corona, with-potentials of +25 to +35 mV.

The conjugates demonstrated potent aiiflammatory activity in a TNf~stimulated THRL
(human acute monocytic leukemia) cell model and enhanced therapeutic efficacy in a Wistar
rat model of acute acoustic trauma. These findings underscore the therappotéential of
chitosargcorticosteroid conjugates for targeted local delivery to anatomically isolated
compartments such as the inner ear and eye.
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Characterization of Polyampholyte Chitosan Hydrogels for Peptide Loading
and Sustained Release

Jordyn Ann Howar@®RCID ib) Elise Rossé#, Eloi ChamczykPierre Alcouffg Alexandra
Montembaultt, Angelo Pommelfa Francois Li#xOlivier Tillemert Laurent Davitl
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(MATEIS), Villeurbanne, France

Chitosanrbased hydrogels and biomaterials have become increasingly popular in the domains
of drug delivery, medications, supports, bandages, wound healing, etc. This is in part thanks
to chitosan's innate properties including its biocompatibility, biorésdnlity, and
antibacterial effects, as well as the ease of functionalization via its primary amine.
Modification and functionalization of the chitosan polymer can be used to fine tune and
control its physicechemical properties. A polyampholyte charactean therefore be
introduced to chitosan by grafting polycarboxylic acids, which expands its range and potential
for drug delivery. By formulating a polyampholyte chitosan polymer with a polycationic
peptide, a loaded hydrogel can be formed to provide algmnged release of the peptida

situ.

/ KI N OGSNRAT FGA2y 2F GKS Ke@RNR3ISEtQa YAONRAGN
microscopy and rheology techniques, in order to evaluate the impact of the compaosition on
the microstructure of the hydrogel and its evolutionsituduring gelation and during peptide
release. The underlying phenomena that directly impacts the formation of the microstructure
may be explained by the electrostatic attractions existing between the components: the
peptide being charged positively, it ibla to interact with he negative charges found on the
polyampholyte chitosan derivative. Thus, this study provides information and understanding
about designing a polyampholyte chitosan hydrogel that is well adapted for an application as
anin vivodrug delivery system, playing both on the microstructure and internal interactions,
that are crucial in the release of the loaded active principle. The release kinetics show a
sustained release over 1) 15 days with a full biodegradation within a few viksepost
injection.
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From pests to polymers: chitosan from forest insects collected during forest
protection activities
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Chitosan, a biopolymer obtained by deacetylation of chitin, is widely studied due to its
biodegradability, biocompatibility, and antimicrobial properties, enabling applications in
biomedicine, agriculture, and environmental protection. Industrial chitgsaauction relies
predominantly on marine crustaceans, which require intensive demineralization and
generate environmental and economic constraints. In contrast, insect exoskeletons exhibit
lower mineral content, allowing milder processing conditions affiering a more sustainable
terrestrial alternative.

This study analyses the possibility of producing chitosan from forest pest insects, such as bark
beetles, collected during forest sanitation activities. These insects occur in large numbers but
are not usually utilised. Chitosan was synthesized from séverast insect species via
sequential demineralization, deproteinization, deacetylation, and decolorization. The
obtained materials were characterized using Foutransform infrared spectroscopy (FTIR)

to confirm chemical structure and degree of deadatipn, Xray diffraction (XRD) to evaluate
crystallinity, and scanning electron microscopy (SEM) to analyze surface morphology. Thermal
stability was assessed using simultaneous thermal analysis (STA), and antibacterial activity
against selected bacteriatrains was examined.

The results indicate that chitosan derived from forest insects exhibits physicochemical
properties comparable to conventional chitosan. The materials also demonstrated promising
antibacterial performance.

This work connects forest pest management with vedgeled biomaterial production,
highlighting forest insects as a sustainable source of chitosan and supporting their integration
into circular bioeconomy strategies.
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How the Structure of Chitooligosaccharides impacts their interactions with
plant receptors and bioactivity mechanisms
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agrobiologics often lack sufficient efficacy. This is due to a lack of scalable production
processes for structurally wetbntrolled chitosans combined with a lited understanding of
structure-function relationships. Chitosans differ in their degree of polymerization (DP),
fraction and pattern of acetylation (FA and PA). While the influence of DP and FA on
antimicrobial and phytostimulatory properties is at leastrially known, this is not yet the

case for PA. PA can be partially controlled by using enzymatic rather than acid hydrolysis for
oligomer production. We have used recombinant chitinases and chitosanases to hydrolyse a
well-characterised chitosan polymeand purified oligomers with different DP. We have
structurally characterised the products and tested their abilities to protect tobacco from viral
disease. Chitinase products were dominated by GIcNAc units at their reducing and non
reducing ends, with GI¢ units dominating their centers, and v.v. for chitosanase products.
While the chitinaselerived hydrolysates were inactive, the chitosanaegived oligomers
possessed elicitor and priming activities and protected plants from disease, and their activity
increased with increasing DP. To further understand the molecular pathway underlying these
responses, receptor interactions were investigated using a NanoLuc luciferase
complementation assay in Arabidopsis protoplasts. The results revealed that chitosanase
derived chitosan induces rapid and transient heterodimerization, primarily between CERK1
and LYK4. Taken together, our results demonstrate that the Bacillus chitosanase employed
here is particularly well suited for establishing a scalable production psdoesstructurally
defined chitosan oligomers with strong potential as afologics.
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Decoding interactions of mucin with chitosan oligomers and chitosans with
varying patterns of acetylation

Stephan Cord.andweht, Ehab EAwaad, Mar ColladeGonzaleZ Bruno Moerschbachér
Martina Delbianc, Fuzhu YarfgHans Merzendorfér Francisco M. GoycoolgaRCID i®

lUniversity of Minster, Minster, Germany
2University of Siegen, Siegen, Germany
3Universidad de Murcia, Murcia, Spain
4“Max Plank Institute, Berlin, Germany

Understanding interactions of chitosans and mucins is the basis to develop transmucosal drug
delivery systems. To this end, in this collaborative work, we have screened interactions of
chitooligosaccharides (COS) of varying degree of polymerization ¢(D®): \Rith varying
degree and pattern of acetylation (DA and PA, respectively) and purified pig gastric mucin, as
probed by microviscometry, size exclusion chromatogragifferential refractive index (SEC

DRI) measurement, and gratiogupled interferometry(GCl). Three different types of COS
produced either chemically or enzymatically and two chitosans of equivalent DAQG30

but varying PA, were mixed with mucin in dilute aqueous solution at varying mucin/COS or
mucin/chitosan mass ratios. The COSeviaund to invariably reduce the viscosity from the
additive line drawn between the stocks of mucin and COS (Figure 1). No clear structure
function relationships of interaction associated with DP and DA have so far been identified in
these samples.
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Figure 1Left Area under the curve on the overall deviation from additive viscosity between
chitosans of varying DA (HDP and Heppe series), chemically and enzymatically produced
chitosans (CS34 NAc and CS33 EAc, DA-6.8630and COS (66and 671series).Right

Matrix of mucin interactions for the different chitosans and COS of varying DP and DA.

Ongoing studies by GCI are probing mesynthetic COS of watlefined structure to

revealthe mechanisms at play. Mucin concentratidapendent binding and specificity
towards DADADA hexamer, as well as partial inhibition of binding bynpubation of nucin
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with chitohexaose (DDDDDD), have been observed, subject of further experimental
refinement. This should pave the way to uncover chitosans with optimal mucoactive
properties.
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Physically and covalentlycrosslinked chitosan scaffolds for potential
application in fish skin wound healing

Maria Teresa Martinez Rubivana Carro Lorenzo, Carlos A. Guerrero Cango,
Maria A. Esteban Abad, Mar Colla@onzéalezErancisco M. GoycoolgaRCID iD

University of Murcia, Department of Cell Biology and Histology, Murcia, Spain

Skin wounding is common during the farming of Mediterranean fish species such as sea
gilthead bream, in detriment of the fish welfare and fish productivity. To this end, we have
developed scaffolds based on two strategies of chitosan gelation and subgefjeene

drying, namely, by covalent crosslinking with genipin (CSGNP) and by hydrophobic
derivatisation via Macylation with isobutyric anhydride to yield-isbbutyryl chitosan
(CSNIBC). Two chitosans (Mw 367 kg/mol and DA 7.6%, and Mw 350 kg/mol 26&DA
were used. CSGNP gels were produced at three molar stoichiometric crosslinking ratios
([genipin])/[-NH3]) of 0.025, 0.025, and 0.1, while the CSNIBC were functionalised at
equivalent molar stoichiometries ([isobutyric anhydridefNH3]) of 4, 8 and 18 he obtained
scaffolds were examined in their microstructural (SEM imaging), thermal (TGA) and swelling
properties in both MilliQ and marine water. Scaffolds with interconnected porous and open
structure and controlled swelling kinetics were further saésl for ongoing studies of their
stability in cell culture medium and cytotoxicity against fish skin keratinocytes cell line (SAF
1) and loading them with a bioactive wound healing peptide. Future studies will address their
wound healing properties of thdeveloped scaffolds via in vitro and in vivo assays.
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Chitosan as stabilizing agent for nanocarriers

Celia Rodriguez Pajate€laudia Ledn EscobiaHarisson Labros$eSara GomezJosé
Ginés Hernandez Cif@RCID ihMaria Angeles Estebd@RCID if) Francisco M.
GoycooleaDRCID iMar ColladeGonzaleORCID ib

University of Murcia, Murcia, Spa#university of Lille, Lille, France

The encapsulation of bioactive compounds has emerged as a promising strategy for
protecting them from degradation. In this context, different carriers can be prepared
depending on the nature of the payload, such as capsules, liposomes, crosslinked polymeri
matrices, among others. Nanotechnology enables the preparation of carriers with nanometric
sizes, in which the surfage-volume ratio is enhanced. Nanocarriers have applications in
fields such as aquaculture, biomedicine, and food and beverages, antioags.oHowever,

one of their main drawbacks is their tendency to aggregate into larger particles. Chitosan, an
aminopolysaccharide family, has been shown to act as a stabilizing agent for nanocarriers due
to its properties, mainly molecular weight (MW) addgree (DA) and pattern of acetylation.

In this work, we prepared nanocapsules and nanoliposomes using chitosan with a MW ranging
from 20 to 367 kg/mol and a DA ranging from 20 to 60%. Both nanoliposomes and
nanocapsules showed sizes in the range of 00A00 nm, with a zeta potential above +20
mV. It is noteworthy that the lipido-chitosan mass ratio in each case is 40.6 and 15905 for
nanoliposomes and nanocapsules, respectively. Of utmost importance is the fact that the
smallest nanocarriers in eaclase were obtained with different types of chitosan, which
highlights the importance of chitosan properties.
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Functional Chitosaibased Colloidal Gels

Andrij PichORCID iD

RWTH Aachen University, Aachen, Germany. DWI Leibniz Institute for Interactive Materials,
Aachen, Germany

=

Andrij Pich

Colloidal gels (nanogels and microgels) have attracted tremendous attention in drug delivery,
disease diagnostics and tissue engineering, due to their unique properties like variable size,
adjustable mechanical properties and adaptability to biologicatesys. In particular, 3D
crosslinked network of colloidal gels enables capacious loading and controlled release of small
molecules, such as drugs, proteins, nucleic acids as well as large objects likehcefigper

will focus on the use of chitosan asiloing block for the synthesis of tailored colloidal gels.
Different methods for chemical and enzymatic modification of chitosan to introduce the
reactive groups (epoxy, acrylate, azide, alkyne, etc.) will be descritaibus synthesis
approaches to obtain chitosamased colloidal gels can be realized in miniemulsion or
microfluidic droplets to fabricate colloids with controlled size (100190 mm), adjustable

pore size, unable mechanical properties and functioneese 1? The applications of colidal

gels based on chitosan in drug administration (carriers for antibictipéant protection (RNA
delivery), and tissue engineering (microporous scaffolds for cell proliferatioil) be
discussed.

1. H. Li, P. Jain, H. Peng, X. Li, K. Rahimi, S. Singh, Bu#idlegradable Microgels by
Direct Crosslinking of Chitosan and Dextran using Adiiane Cycloadditign
Biomacromolecule202Q 21, 49334944.

2. X. Li, H. Li, C. Zhang, A. Pich, L. Xing, Xt&hgent Nanogels with SeXdaptive
Responsiveness for Improved Tumor Drug Delivery and Augmented ChemqtBeyaptyve
Materials,2021, 6, 34733484.

3. X. Li, N. Wolter, H. Li, X. Shi, A. Ritlargereversible and Biodegradable Chitodzased
Microgels for LysozymEriggered Release of Vancomycdmdv Re2023 43, 8796.

4. S. Bulut,$l. Jung, T. Bissing, F. Schmitt, M. Bund, S. Braun, ATuhalg the Porosity of
Dextran Microgels with Supramacromolecular Nanogels as Soft Sacrificial Temnpratds
2023 2303783.
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Chitin/soy protein sponges for water remediation

Maria Calles Roberto Fernandez de L@RCID i) Koro de la Cab@RCID i®)Pedro
GuerreroORCID i®

!BCMaterials, Leioa, Spathlniversity of the Basque CountBHU (EHU), Donost&an
Sebastian, SpaidUniversity of the Basque CountBHU, Donosti&an Sebastian, Spain

Ei

Pedro Guerrero

Access to drinking water in regions lacking treatment facilities remains a systemic problem
worldwide. In these cases, heavy metal contamination continues to pose a real threat to the
environment and local populations. In this context, the developmentastgble absorption
systems is emerging as one of the most promising technologies for ensuring access to drinking
water. This situation is particularly worrying in geographical areas where water is
AAYdzZ GFyS2dzate O2ydl YAYIl S Retasd Hg@l)2 Pb8l), @dfl), G4 KS
As(Il1/V), and Cr(VI). Furthermore, conventional sorbents often fail to simultaneously capture
the five major heavy metals, as they stabilize as cationic, neutral, or anionic species in water
under conventional pH/eH condiins. Therefore, to address this challenge, in this work we
present a porous and highly permeable filter manufactured as a sponge of chitin and soy
protein in which a zirconiusbased metabrganic framework (MOF) has been integrated. This
work offers a sdable and sustainable approach to reebrld water decontamination, with
potential for further customization and optimization to improve selectivity and
environmental safety. This sponge demonstrates removal efficiency greater than 90% for
most metal ionswith notable synergistic absorption effects and adjustable performance
through MOF loading. Blocking effects observed during the adsorption of certain heavy
metals can be effectively mitigated by adjusting the surface charge of the 3D sponge through
immersion in solutions ranging from acidic to neutral pH.
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From pests to polymers: chitosan from forest insects collected during forest
protection activities

9 dz3 S ¥ A dza ORCID éDkoindsdZFajd@RCID iRlulia Czerska
AGH University of Krakow, Krakow, Poland

9daASYyAdzAT | 644G dzZ

Chitosan, a biopolymer obtained by deacetylation of chitin, is widely studied due to its
biodegradability, biocompatibility, and antimicrobial properties, enabling applications in
biomedicine, agriculture, and environmental protection. Industrial chitgsaauction relies
predominantly on marine crustaceans, which require intensive demineralization and
generate environmental and economic constraints. In contrast, insect exoskeletons exhibit
lower mineral content, allowing milder processing conditions affidring a more sustainable
terrestrial alternative.

This study analyses the possibility of producing chitosan from forest pest insects, such as bark
beetles, collected during forest sanitation activities. These insects occur in large numbers but
are not usually utilised. Chitosan was synthesized from séverast insect species via
sequential demineralization, deproteinization, deacetylation, and decolorization. The
obtained materials were characterized using Foutransform infrared spectroscopy (FTIR)

to confirm chemical structure and degree of deadatypn, Xray diffraction (XRD) to evaluate
crystallinity, and scanning electron microscopy (SEM) to analyze surface morphology. Thermal
stability was assessed using simultaneous thermal analysis (STA), and antibacterial activity
against selected bacteriatrains was examined.

The results indicate that chitosan derived from forest insects exhibits physicochemical
properties comparable to conventional chitosan. The materials also demonstrated promising
antibacterial performance.

This work connects forest pest management with veddeled biomaterial production,
highlighting forest insects as a sustainable source of chitosan and supporting their integration
into circular bioeconomy strategies.
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Characterization of Polyampholyte Chitosan Hydrogels for Peptide Loading
and Sustained Release

Jordyn Ann Howar@RCID ib) Elise Rosséf, Eloi ChamczykPierre Alcouffé Alexandra
Montembaultt, Angelo Pommelfa Francois Li#x Olivier Tillemert Laurent Davitl

lIngénierie des Matériaux Polymeres (IMP), Villeurbanne, FraAgeltis, Lyon, France.
3Institut Lumiére Matiére (ILM), Villeurbanne, FrantMatériaux : Ingénierie et Science
(MATEIS), Villeurbanne, France

Chitosanbased hydrogels and biomaterials have become increasingly popular in the domains
of drug delivery, medications, supports, bandages, wound healing, etc. This is in part thanks
to chitosan's innate properties including its biocompatibility, biorésdnlity, and
antibacterial effects, as well as the ease of functionalization via its primary amine.
Modification and functionalization of the chitosan polymer can be used to fine tune and
control its physicechemical properties. A polyampholyte charactean therefore be
introduced to chitosan by grafting polycarboxylic acids, which expands its range and potential
for drug delivery. By formulating a polyampholyte chitosan polymer with a polycationic
peptide, a loaded hydrogel can be formed to provide algnged release of the peptida

situ.

/| KENFOGSNATIIGA2Y 2F GKS KeRNR3ISEQa YAONRAG!
microscopy and rheology techniques, in order to evaluate the impact of the composition on
the microstructure of the hydrogel and its evolutionsituduring gelation and during peptide
release. The underlying phenomena that directly impacts the formation of the microstructure
may be explained by the electrostatic attractions existing between the components: the
peptide being charged positively, it ibla to interact with he negative charges found on the
polyampholyte chitosan derivative. Thus, this study provides information and understanding
about designing a polyampholyte chitosan hydrogel that is well adapted for an application as
anin vivodrug delivery system, playing both on the microstructure and internal interactions,
that are crucial in the release of the loaded active principle. The release kinetics show a
sustained release over 1€) 15 days with a full biodegradation within a few viksepost
injection.

EUCHIS 2026. INTERNATIONAL CONFERENCE OF THE EUROQPI CHITIN SOCIETY


https://orcid.org/0009-0001-2669-0842

200 15th
8%es EUGHIS

000 2026 —=i=

CHIS 2026. INTERNATIONAL CONFERENCE OF THE EUROPEAN CHITIN SOCIETY

PC8
Abstract I1D13

Chitin nanomaterials applied as a Pickering emulsion stabilizer

Min-Lang TsaDRCID iPTengFang Liu

Department of Food Science, National Taiwan Ocean University, Keelung, Taiwan

Mih-Lang Tsai

The aim of this study was to stabilize -ioHwater Pickering emulsions using chitin
nanomaterials, thereby establishing a model for cléalpeled food emulsion sauces. First,

chitin nanomaterials including chitin nanocrystals (CNC), deacetylated chitiocrystals
(DACNC), chitin nanofibers (CNF), and deacetylated chitin nanofibers (DACNF) were prepared.
Then, the effects of nanomaterial concentration, pHvalue, NaCl concentration, and storage
temperature on the stabilities of the Pickering emulsions wdetermined. The average

length and diameter of CNC, DACNC, CNF, DACNF was 104.29, 105.28, 1767.36, 1668.69 nm
and 15.72, 16.79, 14.80, 16.49 nm, respectively. The degree of deacetylation of CNC, DACNC,
CNF and DACNF was 29.94%, 45.14%, 25.51% and 4héX¥abillities of chitin materials
stabilized O/W Pickering emulsions were increasing with the chitin material concentration
(0.6-1.0 mg/mL) increased. The increase of pH valueagBand NaCl concentration-(01

M), CNC, DACNC, DA&bilized O/W Pleering emulsions would improve stabilization.
However, CNistabilized O/W Pickering emulsion would reduce stabilization. After 6 weeks

of storage at different temperatures, chitin nanomaterials have good stability at low
temperature (4 °C) and normal temgure (25 °C), and most of the appearance has no
obvious change, but at high temperature (40 °C) detach the stacked solid particles from the
emulsion, resulting in the surface of the emulsion droplet being no longer covered by solid
particles, which promies the collision and coalescence of droplets, and causes oiling off,
which shows that the emulsion is not stable in this environment.


https://orcid.org/0000-0003-4619-208X

: .03 15th
o oo EUCHIS
000 2026 —=:==
PC9
Abstract ID14

How the Structure of Chitooligosaccharides impacts their interactions with
plant receptors and bioactivity mechanisms

Soofia Khanahmat#, Timm Jacob LangeAnnalena Miilley; Stefan Cord.andweh?, Bruno
Moerschbachet, Maik Bohmet

Institute for Molecular Biosciences, Frankfurt am Main, Germéngtitute for Biology and
Biotechnology of Plants, Munster, Germany

Soofia Khanahmadi

| KAG22t A32YSNER OFly OGO |a LXLFyd oA2based Ydz |y
agro-biologics often lack sufficient efficacy. This is due to a lack of scalable production
processes for structurally wedbntrolled chitosans combined with a lited understanding of
structure-function relationships. Chitosans differ in their degree of polymerization (DP),
fraction and pattern of acetylation (FA and PA). While the influence of DP and FA on
antimicrobial and phytostimulatory properties is at leasiriially known, this is not yet the

case for PA. PA can be partially controlled by using enzymatic rather than acid hydrolysis for
oligomer production. We have used recombinant chitinases and chitosanases to hydrolyse a
well-characterised chitosan polymeand purified oligomers with different DP. We have
structurally characterised the products and tested their abilities to protect tobacco from viral
disease. Chitinase products were dominated by GICcNAc units at their reducing and non
reducing ends, with GI¢ units dominating their centers, and v.v. for chitosanase products.
While the chitinasederived hydrolysates were inactive, the chitosanaseived oligomers
possessed elicitor and priming activities and protected plants from disease, and their activity
increased with increasing DP. To further understand the molecular pathway underlying these
responses, receptor interactions were investigated using a NanoLuc luciferase
complementation assay in Arabidopsis protoplasts. The results revealed that chitosanase
derived chitosan induces rapid and transient heterodimerization, primarily between CERK1
and LYK4. Taken together, our results demonstrate that the Bacillus chitosanase employed
here is particularly well suited for establishing a scalable production psdoesstructurally
defined chitosan oligomers with strong potential as afrologics.
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Synthesis of ChitosaBased Microgels as Tunable Carriers for RNA Delivery in
Plants

Maria Bendet?, Andrij Pich?2

DWLLeibniz Institute for Interactive Materials, Aachen, Germakmgtitute of Technical
and Macromolecular Chemistry, RWTH Aachen University, Aachen, Gefhaclyen
Maastricht Institute for Biobased Materials (AMIBM), Maastricht, Netherlands

In response to the growing demand for sustainable and environmentally responsible plant
protection approaches, this work presents a biodegradable micrbgséd delivery platform

for bioactive compounds that target environmental and biotic stressors. ystems is based

on chitosan, a naturally derived, biocompatible and eef$icient polysaccharide obtained
from chitin, sourced from crustacean waste. This biopolymer is processed into nanoscale
microgels (nanogels) using inverse miniemulsion polymerizaterabling control over
particle dimensions. To enhance interactions with plant tissues the nanogels are
functionalized with celpenetrating peptides (CPPs), which facilitate cellular uptake. In
combination with their small size in nanometer range thisdionalization promotes efficient
uptake through stomata and enables cellular infiltration within plant tissues. These nanogels
are designed to function as a cargo system for the delivery of ribonucleic acid (RNA) into plant
cells, where the RNA triggeRNA interference mechanisms to selectively regulate gene
expression without introducing genetic modifications. Using dowttanded RNA as a
model, this study explores strategies for inducing transcriptional or-prasiscriptional gene
silencing in plarg, enabling the silencing of target genes that can enhance crop protection
against pests and pathogens. The physiochemical properties of the chitosan microgels,
including surface charge, RNA loading affinity and capacity, degradation behavior and RNA
release kinetics can be adjusted while ensuring effective RNA protection. Formulated as a
spaybased application, this delivery system enables a versatile framework foroB&&N

plant protection technologies that combine high specificity with environmentaktgaf
contributing to more sustainable and biodiversitgnscious agricultural practices.
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Amphiphilic ChitosanCorticosteroid Conjugates: Selissembled
Nanocarriers with Tunable Drug Release for Local Antlammatory Therapy

Natallia DubashynskayaRCID if) Anton Bokatyi Veronika Novikova Andrey Borovskdy
Sergei ZhuravsKjiYury Skorik

Branch of Petersburg Nuclear Physics Institute named by B.P. Konstantinov of National
Research Centre «Kurchatov Institutenstitute of Macromolecular Compounds, Saint
Petersburg, RussidAlmazov National Medical Research Centre, Saint Petersburg, Russia

ih

Natallia Dubashynskaya

Covalent conjugation of corticosteroids to chitosaa safe, biodegradable natural polymer
with excellent mucoadhesive propertiesepresents an effective strategy for developing
local drug delivery systems with enhanced biopharmaceutical performance. Wgndéds
chitosanbased carriers for dexamethasone and prednisolone featuring tunable
physicochemical parameters, including particle size, surface charge, and drug release kinetics.
Chitosan isolated from crab shells with varying molecular weights (15 and 60 kDa) and
degrees of deacetylation (97% and 86%) was employed. Corticosteroidsingtenalized

at the C21 position with succinyl or phosphate linkers, were conjugated to ahitasino
groups via carbodiimidenediated coupling or phosphoramidate chemistry, respectiviy.

NMR analysis revealed degrees of substitution ranging from 2 to 10 mol%. The linkage
chemistry (ester, amide, or phosphoramidate) governed the drug releasélgs. The
resulting amphiphilic derivatives spontaneously sefembled in aqueous media into
submicron nanoparticles (4@900 nm) possessing a hydrophobic core and a hydrophilic
chitosan corona, with-potentials of +25 to +35 mV.

The conjugates demonstrated potent aimiflammatory activity in a TNf~stimulated THRL
(human acute monocytic leukemia) cell model and enhanced therapeutic efficacy in a Wistar
rat model of acute acoustic trauma. These findings underscore the therappotéential of
chitosargcorticosteroid conjugates for targeted local delivery to anatomically isolated
compartments such as the inner ear and eye.
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Chitin and chitosan: trends in ecofriendly packaging solutions from a pilot
scale point of view

Valentina OrlandDRCID iPDrene Rios GrafIMPLAS, Paterna, Valencia, Spain

The growing and indiscriminate utilization of plastics packaging still represents an ecological
issue. Current trends emphasize the development of safe andfresgally packaging
technologies, aiming to reduce environmental impact through the incorporatdn
sustainable and biodegradable materials. The emerging innovation focuses -tradad
polymers, due to their consistent role diminishing both the carbon dioxide emissions and the
subordination on fossil fuels. Among the other biopolymers, chitin stands as
multifunctional ingredient not only for its biodegradability and sustainability, but also for
biocompatibility and renewability [1]. In addition, the possibility of chitin extraction from
innovative biomass (insects and fungal based) allows tlielinsizNJ (i A 2éy1 &2GFS é& 1 CBANED dz
economy systems.

Chitin- and chitosarbased materials have excellent functional properties and are considered
suitable for packaging application as films, coatings or edible coatings. On the other hand,
even packaging solutions based on natural polymers can be founderedif forms, most of

the chitin/chitosanbased formulations are generally conceptual tests from basic research
and only few products have managed to reach the market, due to their limitation in the
continuous production process, which limits their indieization and scaling.

In AIMPLAS, chitin is selected as a raw material because of its optimal conditions to be
processed by thermoplastic processing technologies, and together with other biomaterials, is
formulated in several projects for pikgicale processing of packaging guots. As case study,

in the Horizon Project INNOPROTEIN (OREEMNBE2022-R-04 GA:101112072) inseets
derived chitin is applied as raw material for bioplastic. INNOPROTEIN will develop novel
bioplastic based on chitin and chitosan, which will be thestaed and processed through

dry processing technology to obtain some cutlery products.

[1] Bose, I., Singh, R., Negi, P. & Singh, Y. Mater. Today Proc. 46,117354(2021)
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Insights into chitosan metabolism: deciphering the functional roles of fungal
chitosanases

Carolina Escobd@RCID iPSabine Grube®RCID iD

University of Applied Sciences, Vienna, Austria

The unique structure of the fungal cell wall (FCW) offers myriad opportunities as an antifungal
drug target and biotechnological applications. The dynamic remodeling of the FCW
O2YLRyYySyiliaz AyOfdzRAYy3d Ala LIRfeéal shaid tdsRS O2 N
resistance, and interactions with the environment and other organisms. Moreover, the
permeability of the FCW dictates the secretion of (recombinant) proteins, with implications
for biotechnological efforts and, a.o., mycoparasitic inter@acs.

We showed that the cell walls of mycoparasitic fungi in the genus Trichoderma differ from
those of saprotrophic species in their chitin and chitosan content. Notably, the increase in
relative chitosan content in the FCW appeared essential for Trichodetrogir&de during
mycoparasitism, and comparative analyses of conidial cell walls revealed the prevalence of
fully acetylated chitin in contrast to walls of vegetative mycelia.

Moreover, the number of genes encoding enzymes involved in chitin and chitosan
metabolism was particularly enriched in the genomes of mycoparasitic Trichodgreuzes.
Chitosanases (CHOs, GH76 enzyme family) play an essential role in nature by aiding the
decomposition of chitinous biomass. Accordingly, the potential of CHOs in industrial
applications could enable the exploitation of chitin and chitosans to producespgsific,

highly bioactive chitooligosaccharides. However, the roles of CHOs in de#nvatieling and
mycoparasitism, as well as their in vitro activities, remain underexplored.

A total of six CHOs were active during the mycoparasitic attack layrovirideon several
phytopathogenic hosts. Deletion of CH@coding genes affected mycelial growth, conidial
pigmentation, expression of mycoparasitisnuicator genes (e.g., endochitinases, proteases,
and polyketide synthases), and the overgrowth capacities ofal hosts. We further
demonstrate distinct expression patterns of Gel@ling genes during conidial maturation

and in response to various exogenous chitinous substrates and environmental stressors.
Therefore, such enzymes could be a useful tool for refiminitin and chitosan productior
specific applications.
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Chitinase 3 like 1 coordinates chitin sensing by the innate immune system
Alexandra GroRdo®RCID ib Sina Nabi] Ehab EAwaad, Hans Merzendorfér Margareta
Hellmanr¥, Bruno MoerschbachérJurij Froest Kay Grobg Nick Rahse Holger Gohlke

Onder Kurg, Jonathan CramerAnayancy Osorio MadragdEwa Wladykowski Tobias
Obset, Christian Gorzelanfhy

Department of Dermatology, University Medical Center Hamgpgendorf, Hamburg,
Germany?2Institut fur Biologie Naturwissenschaftlicfechnische Fakultéat Universitat Siegen,
Siegen, Germanynstitut fur Biologie und Biotechnologie der PflanzetBBP, Minster,
Germany.“Institut fir Physiologische Chemie und Pathobiochemie, Minster, Germany.
SInstitut fir Pharmazeutische und Medizinische Chemie, Dusseldorf, Gerrfadgitive
Verfahren fur die Geweberekonstruktion (Organ Printing), Bayreuth, Germany

Chitin, a major structural component of the fungal cell wall, is increasingly recognized as an
immunologically active molecule capable of triggering host immune responses. Some
pathogenic fungi may evade immune recognition by deacetylating chitin to emtos
Despite the absence of endogenous chitin and chitosan in the body, humans express
chitinase3-like protein (CHI3L1). In inflammatory diseases, especially in dermatological
conditions such as atopic dermatitis, fungal colonization frequently occupsiriallel with
disease activity and increased levels of CHI3L1. CHI3L1 is suggested as a biomarker to assess
inflammatory status, yet its functional role in inflammation and chitin/chitosasociated
immune responses remains poorly understood.

We postulate that immune responses to chitosan are highly context dependent and shaped
by polymer length, degree of acetylation (DA) and structural regularity. Howdwsoated
factors translate these structural properties into defined cellular resporssstilliunclear. We
hypothesized that CHI3L1 acts as a glylmiading modulator that senses specific acetylation
patterns and thereby shapes innate immune signaling.

Using biophysical binding assays, fluorescence spectroscopy, -siofgeule force
spectroscopy, structural analysis and cellular reporter systems, we show that CHI3L1 binds
chitosan in a DRand DA dependent manner. We identify the chitimding groove 6CHI3L1

and reveal pronounced subsite preferences, demonstrating that CHI3L1 is more sensitive to
chitin structure than the enzymatically active chitotriosidase. Although CHI3L1 prefers highly
acetylated chitosans, its subsite preference allows also bgddf chitosan with an
intermediate DA and regular acetylation pattern.

In HEK293 hTLR2 reporter cells, CHI3L1 enhances chindsmed NF . | OG0 A @ GA2Yy 21
chitosan while no effect was observed in random acetylated chitosan. In primary
macrophages, regular acetylated chitosaduced Ikm i NBaL2yasSa NS NBR

absence of CHI3L1, indicating that CHI3L1 amplifies innate immune activation.
We identify CHI3L1 as a pattesensitive chitidbinding protein that regulates chitin and
chitosan driven innate immune responses.
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DEAEModified ChitosargLiposome Hybrids for Plasmid DNA Delivery in
Aquaculture Vaccination

Anastasia Zubarev@aRCID iD

Branch of Petersburg Nuclear Physics Institute named by B.P. Konstantinov of National
Research Centre «Kurchatov Institutenstitute of Macromolecular Compounds, St.
Petersburg, Russia. Shemyakiachinnikov Institute of Bioorganic Chemistry, Russian
Academy of Sciences, Moscow, Russia. National Research Nuclear University MEPhI,
Moscow, Russia, Moscow, Russia. Russian Federal Research Institute of Fisheries and
Oceanography (St. Petersburg branch) (Berg National Research Institute of Lake and River
Fisteries), St. Petersburg, Russia

-

:.’m: Anastasia Zubareva

The polycationic nature of chitosan makes it a promising polysaccharide for nucleic acid
delivery systems in biomedicine and aquaculture. However, the correlation between its
transfection efficiencyn vitro and in vivoremains poorly understoodThis study aimed to
develop and evaluate a delivery system for the model plasmid ps€@¥GGFP under both

in vitro and industrial aquaculture conditions. Initially, polyplexes were formed using 37 kDa
chitosan (74% deacetylation) and its cationic derivative, diethylaminoethyl chitosan {DEAE
chitosan, with 22% and 54% substitution degrees). Transfection activity wessasl on the
epithelioma papulosum cyprini (EPC) fish cell line. Both confocal microscopy and flow
cytometry revealed overall low transfeoti efficiency for these polyplexe§.o enhance
delivery performance, a hybrid lipigolymer system was developed: the plasmid was first
encapsulated within a DOTAP:DOPE (1:1 mol/mol) liposomal core, which was subsequently
coated with chitosan or DEAfhitosan. This hybrid system retained ie#nt transfection
capabilityin vitro.

For the in vivo study, European pikperch Sander lucioperawere vaccinated at an
industrial aquaculture facility (Forvat, Leningrad Region, Russia) via three routes:
intramuscular (i.m.), immersion (imm.), and oral (p/os). Fish received prime and booster
vaccinations. Target organs (spleen, head kidney, gilisstine) were analyzed for GFP
expression by RGPCRResults demonstrated the superior efficiency of the hybrid gpid
chitosan (DEAEhitosargtDNA) system compared to simple chitosan polyplexes.
Intramuscular administration induced the highest GFP expression across all examined organs.
Mucosal immunization routes (immersion or oral) generated more localized immune
responses. This work confirms the potential of chitesased hybrid systems for BN
vaccination in aquaculture and highlights the critical dependence of vaccine efficacy on the
administration route.

This research was supported by the Russian Science Foundation (Gran7Bla0284).
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The role of chitosan in the intracellular survival and escapedofptococcus
neoformansin monocytes

Sina NabiDRCID iPAlexandra Grossdo@RCID iPCarlotta Imelman®RCID iPChristian
GorzelannyORCID iD

University Medical Center HambuEppendorf, Hamburg, Germany

Despite medical advances, invasive fungal diseases are still widespread in society. Notably the
infection with the opportunistic human pathoge@ryptococcus neoformansan lead to
pulmonary infection following the inhalation of contaminated soils. While healthy individuals
mostly remain asymptomatic, the infection in immunocompromised patients may
disseminate via the bloodstream to other organs. One of the affectednsrgathe central
nervous system, where the fungi can causetlifieeatening cryptococcaheningitis. Systemic
dissemination is enabled by monocytes carryihgneoformans their phagosomes to distant
organs across bloetissue barriers. After their delivery to distant orgar3, neoformans
escape from the phagosome to further invade into the tissue. Previous research suggests that
the deacetylation of chitin to chitosan in the cell wall of the invadi@yptococcuss a
relevant virulence factor in animal models. We hypothesize, that the conversion from chitin
to chitosan plays a major role in the intracellular survival and escafe néoformansnd

that chitosan affets the pH regulation in phagosomes of monocytes counteracting
phagosome maturation and pathogen elimination.

To prove our hypothesis, we will use a wedtablished orgaton-a-chip system mimicking
physiological blood flow conditions and different bletsisue barriers. This model system will
enable us to investigate the infection of monocytes, the survivalCofneoformansn
phagosomes and the escape of pathodeaded monocytes from circulation. To explore the
relevance of chitosan, we will infect circulating monocytes with mu@meoformanstrains
lacking chitindeacetylases. Using pH sensitive dyes, weamalyze the effect of cell wall
associated chitosan on the maturation of the phagosome. In addition, live cell microscopy will
enable us to visualize intracellul@ neoformangroliferation and tissue invasion of infected
monocytes.

Overall, this project will represent a step closer to understan@ngeoformangfections in

the human host and lays the groundwork for future therapeutic development.
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High-efficiency chitin production from shrimp shells viaacillusassisted
deproteinization and citric acid demineralization

ShangTa WangChinYa Hsu, MirLang Tsai

National Taiwan Ocean University, Keelung, Taiwan

This study establishes an integrated and environmentally sustainable bioprocess for the
production of chitin from shrimp shell waste through the synergistic combination of microbial
FSNX¥YSyYyiGlFidA2y FYR YAfR 2NHFYAO IB&HR subtid I G YSy (
| OKSYAOItfe RSTAYSR LK2AaLKIGSTodzFFSNBR Y
deproteinization efficiency while maintaining process controllability. Under optimized
conditongs 8 LISOAFAOI ft& oW Ya bllithjiHlihHFIYR H
control at 8.0 following the initial 6 h of cultivatiorthe system achieved a protein removal

efficiency of 92.23% within only 12 h, demonstrating rapid and highly effective bioconversion.

To facilitate demineralization, a twstage biological strategy ag implemented. Following
deproteinization, a short postcubation coupled with 5% glucose supplementation enabled
Lactobacillus plantarum fermentation, resulting in a mineral removal rate of 69.85% after 72

h. Although this level of biogenic acidificatiovas insufficient to meet commercial chitin

purity requirements, it significantly reduced the inorganic load prior to chemical finishing.
Therefore, a mild citric acid treatment was introduced as a polishing step, using an optimized

/ I | -to-titric acid nolar ratio of 3:8, which elevated mineral removal to 99.10% while
avoiding the environmental burden associated with strong mineral acids. Comprehensive
physicochemical characterization confirmed that the chitin produced via this hybrid
biologicatorganic a@id process exhibited crystallinity, degree of acetylation, and structural
integrity comparable to those obtained by conventional geiltali extraction. This work
demonstrates that the integration d8. subtiligmediated deproteinization with citric aaid

assisted demineralization provides a highly efficient, scalable, and environmentally benign
platform for valorizing shrimp shell waste into highality chitin
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Reactive extrusion as an intensified route for chitin extraction and chitosan
production from Tenebrio molitor

Giacomo Marr@dDRCID iPAna Mangas Ro@RCID iD

AIMPLAS, Paterna, Spain

Giacomo Marra

Ana Mangas Roca

Current industrial chitin extraction processes rely on sequential demineralization and
deproteinization steps typically performed in stirred reactors using large liquid volumes, long
residence times, and strong chemical treatments. Despite the diversighitih sources
(marine shells, fungi, insects), the extraction workflow remains largely unchanged, leading to
persistent bottlenecks such as high water and reagent consumption, large waste streams,
limited process intensification, and poor integration kvddlownstream chitosan production.

In this work, we presemnteactive extrusionas an enabling and scalable platform psocess
intensificationin chitin extraction and its subsequent conversion into chitosan. The approach
leverages high shear mixing, enhanced mass transfer, and controlled residence time in a
continuous, compact processing unit, allowing reaction efficiency improvements while
reducing process volumes and facilitating step integration.

Chitin was extracted fromnsect biomass T{enebrio molito) and further converted to
chitosanusing an extrudebased reactive route. The obtained materials were assessed in
terms of chemical and structural features, with emphasis on spectroscopic confirmation of
extraction/deacetylation throughFTIR analysis. The final chitosan was additionally
characterized byGel Permeation Chromatography (GPt) determine molecular weight
distribution, supporting the evaluation of process impact on polymer integrity and suitability
for further applications.

Overall, the results demonstrate the potential of reactive extrusion to deliver an intensified,
scalable alternative to conventional batch processing for irgectved chitin extraction and
chitosan production, contributing to more sustainable and indadiir viable biopolymer
value chains.
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Chitosan based nanoemulsions as sustainable and safe strategy for the
control of citrus canker

Jaiber LlIano®RCID if?, Eddyn solorzan®@RCID if) Danieli MarirORCID if) Rayane da
CruzORCID iB) Michel Brienz®DRCID i) Andrij PictORCID i

YPBEN, Rio Claro, BraZilWFRWTH, Aachen, Germany

e

Jaiber Llanos

Sustainable plant disease management requires effective and environmentally safe
alternatives to conventional agrochemicals. In this context, nanoemulsions based on phenolic
compounds of natural origin and biopolymers offer promising potential for pathageirol

in various agrandustrial applications. In this study, two nanoemulsions were developed and
characterized using a hexyl gallate/eugenol dispersion as a bactericidal agent (GaOi). One
nanoemulsion was prepared with water (Ga@ater), and the othewas prepared using 1%
(w/v) chitosan polycation (Ga&s) as a continuous matrix. Atomic force microscopy (AFM)
revealed that GaGwater formed uniformly distributed spherical nanodroplets between 40
and 150 nm, while Ga@)s exhibited a chitosan matrrith larger aggregates (>400 nm),
which may be due to the polymeric matrix condition that leads to larger particles. Thus, TEM
corroborated this information, showing cohell architectures consistent with the
controlled release profile of encapsulated gtolic compounds, as antimicrobial assays
(REMA) againgtanthomonas citdemonstrated that GaG@s was more effective than GaOi
Water, with MBC values of 0.03125% (v/v) and 0.125% (v/v), respectively. In contrast, acute
toxicity bioassays usiniylelipona scutellarisand Scaptotrigona posticalid not indicate
significant mortality or behavioral impairment at these concentrations. Likewise, experiments
with sweet orange trees revealed substantial protection agaxsttriinfection, with a 74.0%
decrease n lesion density for Ga€)s, comparable to the performance of commercial
copperbased sprays (79.4 %). Therefore, based on these results, it is possible to highlight that
GaOi nanoemulsions, particularly those using chitosan as a matrix, remain a safe and
sustainable alternative for controlling citrus canker, combining high antimicrobial efficacy,
safety for pollinators, and compatibility with the principles of circular bioeconomy
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The Bonding Behaviour of Chitosan Interpolyelectrolyte Complexes on
Dissimilar Substrates

Paul MartenORCID iPOliver Weichold

RWTH Aachen University, Aachen, Germany

Commercial adhesives often face sustainability challenges, as many rely on petrochemical
components and organic solvents. Our group has previously developed a fulhaded,
waterdased wood coating that exploits the natural molecular affinities between chitosan
itaconate and cellulose. While this system shows excellent bonding performance towards
wood, their ability to bond nogpolar substrates is limited.

In this work we use aqueous chitosan polyelectrolytes and study how the structure of
dicarboxylic acids, such as maleic, succinic and itaconic acid, the chitosan chain length and
radical induced polymerisation influence macroscopic properties. Polyelgtgrobmplexes

were prepared with different chitosan chain lengths and acid equivalents, with and without
potassium persulfate (KPS) as radical initiator.

In case of the chitosamaleate systems, FTIR analysis confirms the ionically linked and
hydrogen bonded network structure of the chitosan polyelectrolyte complexes. With the
addition of the radical initiator, decreased carboarbon double bond signals @ra more
heterogeneous carbonyl region indicate partial consumption of maleic double bonds and the
formation of oligomeric, multivalent maleate crosslinkers, correlating with increased viscosity
and more gelike behaviour in rheology measurements. Withcdeasing chitosan chain
length, the viscosity of the solutions is significantly lowered, resulting in varying processability
and different adhesive properties.

Finally, we relate these network characteristics to adhesion in welRIMA bondings. It was
found that aqueous maleic acid alone yields strong PMRMWMA bonds but poor wood
PMMA adhesion. In contrast, chitosamleate networks, especially with KPS, outparfo
maleic acid solutions and shift the failure from the adhesive layer into the wood. The
combined rheological, spectroscopic and mechanical data demonstrate how molecular design
of ionic chitosarmaleate networks tunes the transition from I@ascosity ptyelectrolyte
complexes to connected networks capable of bridging hydrophilic wood and hydrophobic
PMMA.
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The Versatility of Chitosan Itaconate in Combination with lignocellulosic
Materials

Nils MinstermanrORCID iPOliver Weichold

RWTH Aachen University, Aachen, Germany

This presentation illustrates the versatility of aqueous chitosan itaconate solutions as a bio
based, multifunctional system in a variety of applications with lignocellulosic materials.
Chitosan itaconate exploits the orthogonal reactivity of itaconic .adithile the carboxylic
groups enable the protonation of chitosan amino groups to form a watduble salt,
thermally initiated radical polymerisation transforms the salt into a watsoluble
interpolyelectrolyte complex. On surfaces, this yields a rolansl durable transparent film.

The aqueous chitosan itaconate solutions exhibit skbaming and thixotropic behaviour,
allowing for uniform application.

The aqueous solution penetrates lignocellulosic substrates. Within the substrate, the
functional groups of chitosan and the second, free carboxyl group of itaconic acid interact
with the hydroxyl groups of cellulose through extensive hydrogen bondingeThesactions

act synergistically, leading to strong adhesion of the interpolyelectrolyte complex to the
substrate. On the surface, the system forms a thin, hydrophobic film with a water contact
angle of approximately 93° and provides effective protectiagainst UMnduced
degradation. In addition, presence of chitosan itaconate significantly reduces flammability of
lignocellulosic materials: a single application lowers the burning rate, while multiple
applications can completely suppress combustion.

When employed as an adhesive for solid wood, chitosan itaconate achieves high bond
strengths. Tensikshear tests reveal cohesive failure in the wood rather than cohesive failure
in the joint or adhesive failure at the interface. Furthermore, fibreboardsufactured using
OKAG2aly AdLIO2y+FGS a I 0AYRSNI SEKAOAG 0SYyRA
2F &2t AR $622R O6FLIINRBEAYIGSt® 1tn biYYéuld |
6F LILINREAYLF GSt& Hp biYYéuiOo

Overall, chitosan itaconate combines easy application from aqueous solution with excellent
mechanical performance, surface protection, and intrinsic flaetardant properties. It
therefore represents a powerful, sustainable alternative to conventionatiegaand binder
systems and offers a tangible contribution to more environmentally friendly construction
materials.
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Comparative Assessment of Conventional and BESed Chitin Extraction
from Marine Crustacean Waste

Leyre Siller®RCID if) Rut Fernande®arin ORCID i) Amaia Morale©RCID iE) Xabier
ErdociaORCID i®) Jalel LabidDRCID i

lUniversity of the Basque Country, Vitofgasteiz, SpaifUniversity of the Basque Country,
San Sebastian, Spain

Spain ranks among the largest global consumers of fish and seafood, withZzaper

F LI NByd O2yadzYLWiAz2y 27T Znoeedsipy sedtod cofcéhtraiet ih y R I
regions such as Galicia and the Basque Country [1]. This activity generates substantial
crustacean shell wastewhose inadequate disposal can lead to soil and water contamination,
odors, and landfill accumulationr@tacean shell wastés a strategic feedstock fahitin, a
high&alue, structural polysaccharide composed @éetylglicosamine units. As the second
most abundant biopolymer after cellulose, chitin supports applications in pharmaceuticals,
agriculture, food packaging, and cosmetics due to its biocompatibility, biodegradability, and
nonZoxicity. Industrial chitin production commonly relies on sequertf@mical extraction
involving demineralization(e.g., hydrochloric acid) andleproteination (e.g., sodium
hydroxide), with optional discoloration. Although operationally effective, this route demands
high chemical inputs andd Sy SN} 1S& KIFT | NR2dza STFFfdsSyidas
molecular weight and degree of acetylation and increasing treatment costs. In response,
green extractionstrategies are being explored, includidgep eutectic solvents (DESyhich

offer tunable physicochemical properties and potentially milder process conditions.

The present work focuses on the valorisation of shrimp shells and examines choline
chloride:lactic aciebased extractionunder conventional thermaland microwaveZssisted
conditions, benchmarked against tséandard acidalkali workflow. Verification of product
identity and structural features is conducted BYIR TGA anXRD The recovered chitin is
intended for downstream applications ifood packagingbiomedicing cosmetics and
agriculture, where biocompatibility, biodegradability, and nonZoxicity are required. The
approach provides apractical frameworkfor green chitin extraction from marine
bioresidues, highlightingDES and microwavezssisted processingas tools to balance
environmental performance, process efficiency, and material quality without inferring
experimental outcomes.

Reference:
[1] Spain Seafood Report 2024. Report Number: SRQ024. Global Agricultural Information Network.
United States Degof Agriculture. Foreign Agricultural Service.
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Hexyl gallateloaded Ocarboxymethyl chitosan microgels for sustainable
citriculture

Sonia GarciEmbid, Terezija JovanovgkDirkJan Scheffefs Andrij Pich®

DWI Leibnignstitute for Interactive Materials, Aachen, Germaflyniversity of Groningen,
Groningen, Netherlands$institute of Technical and Macromolecular Chemistry, RWTH
Aachen, Aachen, Germany

Citriculture plays a key role in global agriculture, providing essential nutritional resources and
sustaining millions of livelihoods worldwide. However, citrus production is increasingly
challenged by pests and diseases that negatively impact yield andjérality. In this study,

we address citrus canker, a highly contagious bacterial disease caud@htipomonas citri
subsp.citri, which remains a major concern in citrggowing regions due to its economic
impact and limited sustainable control optianSurrent management strategies rely mainly

on copperbased bactericides, whose lotgrm use has raised serious environmental
concerns related to copper accumulation in soils and associated ecological toxicity.

Here, we propose hexyl gallate (G6), a naturally derived phenolic compound with
demonstrated antibacterial activity againXt citri as a promising biopesticide candidate.
However, its practical application in agriculture is constrained by poor water solubility and
limited stability under field conditions. To overcome these limitations, G6 is encapsulated
within microgels based on -@rboxymethyl chitosan (OCMC), a wasaluble,
biodegradable, and biocompatible chitosan derivative. The presence of both carboxyl and
amine functional groups in OCMC enables tunable interactions and responsive behavior,
making it a suitable carrier for ntrolled delivery.

The focus of this work is the synthesis and optimization efd@ded OCMC microgels using
both ionic and covalent crosslinking strategies. The resulting delivery systems are
characterized in terms of morphology, surface charge, release behavior, andiaobral
efficacy againsX. citri By tailoring the crosslinking approach, the microgel properties can be
modulated to achieve high loading, controlled release, and environmentally relevant
degradability.

Overall, this work presents a sustainable micrdggsted delivery platform for citrus canker
control, offering an environmentally friendly alternative to conventional coppased
treatments and contributing to the development of more resilient and sustbie
citriculture.

° °®
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Microfluidic preparation of chitosan nanoparticles with either negative or
positive surface charge

Jana Mounzér?, Laurent Davig] Alexandra Clayedviontembaul, Marie-Alexandrine
Bolzinget, Yves ChevalikrClaire Bordées

!Laboratory of Automatic Control, Chemical and Pharmaceutical Engineering (LAGEPP),
University C. Bernard Lyon 1, Villeurbanne, FratRelymer Materials Engineering (IMP),
University C. Bernard Lyon 1, Villeurbanne, France

Chitosan, a naturally derived polysaccharide, has attracted considerable attention in
biomedical and pharmaceutical research due to its exceptional properties, including
biocompatibility, biodegradability, pH sensitivity, and intrinsic antibacterial arttbxddant
activities. These characteristics, coupled with its versatility, make chitosan an ideal candidate
for developing nanoparticles aimed at drug delivery and other advanced pharmaceutical
applications. Chitosan nanoparticles are conventionally sysideel through ionotropic
gelation using polyphosphates as crosslinkers. While these methods arestadlished,

they often face significant challenges such as limited control over particle size and
morphology, batcko-batch variability, and poor scaldiby. To address these limitations, this
study explores the use of a microfluidibased synthesis approach, leveraging its inherent
advantages of precise control over reaction parameters, enhanced reproducibility, and
potential for scalable production. Ia previous work, we demonstrated the interest of
hexametaphosphate (HMP) to produce chitosan nanoparticles with either negative or
positive charge. Here, we have studied the interest of microfluidics to further optimize the
process. The key operating panaterst including flow rates and HMP concentratiang/ere
varied according to a Design of Experiments (DoE) to systematically investigate their effects
on particle size, zeta potential, and stability. The microfluidic platform ensures uniform mixing
and redwces reagent wastage, resulting in nanoparticles with tunable diameters. This
microfluidicsbased strategy provides an innovative alternative to conventional batch
methods, offering enhanced scalability and reproducibility crucial for industrial and
biomedral applications.
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Development of chitosarbased matrices for pharmaceutical seraolid
extrusion 3D printing

Mathis Joly?, Claire Negréel] Noelia SancheBallestet-?, Adrien Aubert, Ghislain David
Sophie GiroeFullan&, lan Soulairdl?

Y CGM- Institut Charles Gerhardt Montpellier, Montpellier, Fran®@IRIMAT University of
Toulouse, Toulouse, Frané®epartment of PharmacyNimes University Hospital, Nimes,
France

Semisolid extrusion (SSE) 3D printing is increasingly investigated in pharmaceutical
manufacturing for the production of personalized medicines, particularly for pediatric and
neonatal patientFunk et al., 2023However, the development of formulations combining
printability, disintegration and functional drug delivery remains challenginghis context,
chitosan is of particular interest due to its biocompatibility, sustainability and rheological
properties suitable for extrusiorbased printing(Tachizadeh et al., 2022)The aim of this
work was to develop a chitosamased matrix printable by SSE, disintegrable in aqueous
media, and compatible with the integration of a sustaimetease platformChitosan was
chemically modified via amine functionalization using glyicmothiolactone at different
degrees of substitution in order to improve hydrophilicity and solubility at neutral pH, while
maintaining suitable rheological properties for SSE prinfling. modified chitosan was
formulated with lactos, to be incorporated as a filler to enhance printlet mass and structural
integrity. The influence of formulation composition on printability and disintegration was
systematically investigated using rheological analyses and pharmacopeial disintegrason tes
Caffeine was used as a model drug. The optimized formulation enabled stable and
reproducible SSE printing with fluid extrudability and good shape fidelity, while allowing
disintegration of the printlet according to pharmacopoeia criteria (6 min 3Usgxtend this
work, alginate/chitosan microparticles were developed using trifluid syirgyng, providing

a sustaineerelease platform compatible with the printed matrix and personalized medicine
approachesOverall, this work demonstrates the developnewf a chitosarbased
disintegrable matrix for SSE printing, designed as a modular platform for personalized
pharmaceutical dosage forms, particularly suited for pediatric applications.

'
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Comparison of conventional and DES (deep eutectic solvents) methods for
chitin extraction from various sources of seafood waste

Luen Zidak, Katja Klufy Petra Slavinéz . NJ Y | ‘2Filiga@\NJicénte Bamjan Makug
a I NJzO I3, Sar&Tomirfg Ana Rottet

INational Institute of Biology, Marine Biology Station, Piran, SlovéMaional Institute of
Chemistry, Ljubljana, Slovent&lovenian National Building and Civil Engineering Institute,
Ljubljana, Slovenia

Seafood production is increasing worldwide, and with it the amount of waste, which
represents around 35% of raw materials[1]. Most of this waste is landfilled, leading to
environmental pollution and resource loss[2,3]. Chitin is the second most abundant
biopolymer on earth, with excellent biomedical and physicochemical properties[4], offering
high potential for utilisation. It can be used in various applications, including cosmetics, food
packaging, textiles, biomedicine, environmental engineering, andrsfhg,3].

The main challenge is to close the gap between laborasoafe chitin extraction and
sustainable, largscale production. This requires the development of more environmentally
friendly and efficient extraction methods without affecting the bioactivity apality of the
extracted chitin.

The aim of our research was to extract chitin from different seafood waste sources, such as
crustacean shells, squid pens, and other frequently discarded sources of chitin in the northern
Adriatic region. We tested and compared conventional and more enwiemtally friendly
extraction methods using DES (deep eutectic solvent). We characterised the chitin extracts
with various analyses (FTIR, TGA, XRD, NMR, SEM, elemental analysis, protein and ash
content, and degree of acetylation) to better understand whigpplications our extract
would be most suitable for. We also evaluated the extraction methods in terms of energy,
chemicals, costs, time, and water consumption. The poster presentation will address which
methods are superior for chitin extraction fromaaseafood source.

References:

[1] https://doi.org/10.3389/fmars.2021.723333
[2] https://doi.org/10.1186/1475285912-90

[3] https://doi.org/10.1186/s40643019-0243y
[4] https://doi.org/10.1038/524155a
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hydrogel for viscosupplementation and drug delivery in osteoarthritis
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Matériaux et transformations,-69000, Lille, France
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Henry Chijcheapaz&lores

Osteoarthritis (OA) is one of the most common musculoskeletal disorders, and it affects to
7% of the population worldwide. OA is characterized by cartilage degradation and decreased
viscoelasticity of the synovial fluid. The main treatment alternatives lude
viscosupplementation (intrarticular sodium hyaluronate injection) and oral prescription of
non-steroidal antiinflammatory drugs (NSAIDs). However, therapeutic effectiveness is not
completely achieved because of the shtasting activity of intraarticular injections and the

side effects of NSAIDs during letegm treatment. Thus, this study aimed to develop and
assesgnvivok Yy AYyYy 20 GADPS KeRNRISE O2YlLRya&etriz ¥ OKA
(PCD) for intrarticular delivery of an NSAFDst, the hydrogel was designed to provide joint
support and lubrication while enabling local delivery of NSAIDs. Rheologicaltehiaedion
confirmed the formation of a physical hydrogel with viscoelastic solid behavior, shear
thinning, and sethealing properties. In addition, the lubricating action was confirmed using

a pinon-disk triborheometer. Second, an NSAID was incorpatateo the formulation by

wet granulation between PCD and NaNX. The prolonged release of the NSAID was confirmed
using a USP dissolution apparatus 1. Finally, the therapeutic efficacy was assessed using an
osteoarthritis model of the temporomandibular jaiTMJ) in rats. In this part, pain sensitivity

was assessed over 30 days using a Von Frey aesthesiometer. The results demonstrated
significantly lower pain sensitivity in rats treated with both hydrogel formulations (with and
without NSAID) than with a camercial hyaluronic acidased product (Ostenil ®).

In conclusion, this study represents a proof of concept for our approach of using a CHT/PCD

physical hydrogel for viscosupplementation and drug delivery. This approach, which is
principally based on viscoelastic behavior, needs to be further exploredtéordme the

UCHIS 2026. INTERNATIO CONFERENCE OF THE EUROPI CHITIN SOCIETY
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biological mechanism involved. Furthermore, the extension of its use to treat knee OA will be
a main priority in future studies.

Day <2 Day 21
MIA injection Day 7 Y
Day 0 I I
* &
Osteoarthritis Sample | Pain assessment - Von Frey Aesthesiometer
induction injection - Head withdrawal
Day 2 Day 14 Day 30

Figure 1: Protocol for pain sensitivity assessment in a rat model of temporomandibular
joint osteoarthritis (TMJOA) induced by sodium monoiodoacetate (MIA) injection.
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Chitosank-carrageenadysozyme nanoparticle$CSCRGE K [indutces
morphological changes on thi vitro growth of Colletotrichum siamense

Alma Carolina Galvez Iriduitzia Itzel Hoyos Verdu§oNaldo Manuel ArguelleslonaP,
Maribel Plascencidatomea

lUniversidad de Sonora, Hermosillo, Mexico.
2Centro de Investigacion y Desarrollo en Alimentacion, Hermosillo, Mexico

Colletotrichumspecies remain among the most destructive phytopathogens globally, with
appressoriuramediated penetration representing a critical bottleneck in plant infection
management. In this work, chitosgitcarrageenan nanoparticles (€SCRG), with and
without lysozyme (C& -CRG/Lz), were synthesized, characterized, and evaluated ¥adro
antifungal activity againstColletotrichum siamenseThe chitosasbased nanoparticles
exhibited monodisperse distributions (503 and 333 nm fog'@RG and GSCRG/Lz,
respedively), a positive surface charge (~+26 mV), spherical morphology, and a lysozyme
encapsulation efficiency of 63%. Both formulations significantly reduced conidial viability and
delayed germination, with pronounced structural alterations including cohisheelling,
hyphal deformation, and vacuolization. Fluorescence microscopy showed that the cell
membranes were damaged and the cell walls had less fluorescence, which indicated a
disruption in the biosynthesis of cell wall componenEr the first time,jt was shown that

the chitosanbased nanomaterial could inhibit appressorium formation in C. siamense, even
though it was not chitosassensitive. Both nanomaterials significantly inhibited appressorium
development, and a dosdependent negative response wabserved. Unexpectedly, at a
O2y OSY G NI GA2Y @E-ERGinanoparicies svutatedappressorium formation,
suggesting that sublethal nanoparticle stress may trigger compensatory or-pgpleogenic
responses. These findings point out the hazaathd complexity of utilizing chitosdrased
nanomaterials for phytopathogen management, emphasizing the necessity for mechanistic
and doseresponse evaluations before field application.
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A Green CliokUnclick Strategy to Stabilize Antifungal Volatiles on Chitosan
Particles via Reversible Imine Chemistry

Ernest Simo Ramir€RCID iPRaquel Heras Moz&RCID iPCarolina Lopez de Dicastillo
ORCID iPRafael Gavar@RCID iPPilar Hernandez Muiid2RCID iD

Instituto de Agroquimica y Tecnologia de los Alimentos BSKE), Paterna, Spain
Ernest Sim6 Ramirez

Click chemistry offers an effective platform to design active materials with novel
functionalities using green synthesis. In this regard, naturally occurring aldehydes, specifically
benzaldehyde and trar&hexenal, with proven antifungal activity againgbstharvest
pathogens, were stabilized on chitosan patrticles via reversible imine (8akd) formation
between chitosan primary amines and aldehyde carbonyl groups. In order to achieve the
functionalization of chitosan particles, a sustainable, sohfez# mechanochemical synthesis

was carried out, requiring no external heating, reducing rection times, and avoiding catalysts.
Imine formation was successfully identified by attenuated total reflecteffaerier transform
infrared (ATRFTIR) spectroscopy, hile aldehyde grafting into chitosan particles was
guantified as the degree of substitution (DS) by elemental (CHNS) analysis. Modified particle
morphology, size and porosity, relative to chitosan particles were studied by scanning
electron microscopy (SEM Different chitosan:aldehyde weight ratios were evaluated,
achieving high conversion of primary amino groups ; at the highest aldehyde loading (1:0.5,
w:w), over 54% substitution degree was achieved for both aldehydes. Reversibility and
release pattern®f the aldehydes were assessed by gas chromatography with flame ionization
detector (GEFID), showing enhanced aldehydentrolled release under acidic conditions,
consistent with pktriggered imine hydrolysis. Particularly, benzaldehyde modified chitosan
particles showed complete imine reversibility. Modified particles exhibited strong in vitro
antifungal activity againsBotrytis cinerea Colletotrichum gloesporioideand Penicillium
expansunwhen submitted to acidic pH conditions, showing fungicidal activity withkdoses

of active material. In addition, the environmental performance of the functionalized particles
was evaluated by compostability and biodegradation testing, exhibiting fabeir
biodegradation outcome. Modified particles showed an img@n the biodegradability of

over 55% for both aldehydes, relative to the chitosan controls. Overalreppbnsive
chitosan particles showed considerable potential to be used as sustained release systems of
volatile antimicrobials and hence, on the des@ractive food packages.
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One-step coupling of aldehydes with primary amines in chitosan for the
design of aciestable antifungal pHesponsive sponges

Patricia EstevRedondg Ernest Simd&amirez, Rafa Gavara, Pilar Hernaneefioz

IATACSIC, Valencia, Spain

Chitosanrbased sponges have attracted considerable attention due to their biodegradability,
biocompatibility, and broad applicability in food packaging, biomedical materials, and
controlled release systems. TraBsiexenal is a naturally occurring aldehydapable of
reacting with the primary amino groups of chitosan through both Schiff base formation and
azaMichael addition, enabling the creation of a dual covalent network. Benzaldehyde is
another naturally occurring compound with notable antifungal prdjgs, making it a
promising antimicrobial agent for chitosdrased pHesponsive systems.

The aim of this study was to develop a-ps$ponsive chitosan sponge resistant to acidic
environments and capable of releasing benzaldehyde previously linked to chitosan through
reversible imine bonds. Traf&shexenal was employed as a heterobifunctionakmical
crosslinker to stabilize the chitosan network. Functionalization of chitosan with both
aldehydes was achieved in a singtep reaction.

Successful modification of chitosan with aldehydes was confirmed bysatiel 13GNMR.

The sponges exhibited a highly porous thBmensional microstructure as observed by SEM.
Swelling behaviour was strongly falependent: under acidic conditions, spasyshowed

high water uptake and maintained excellent structural integrity over time, demonstrating
notable stability in acidic environments due to the chemical crosslinking of the network by
trans-2-hexenal. In addition, benzaldehyde acted as the dynammsponent in the sponge

and its release was pkesponsive, with significantly higher release under acidic conditions.
The released volatile exhibited strong antifungal activity agafesticillium expansurand
Alternaria alternata

The developed sponges emerge asrneliponsive antifungal materials stable in acid media
and with strong potential for active food packaging, biomedical scaffolds, and controlled
release applications.



8409 15th

o oo EUCHIS

7000 2026 ==
PC31
Abstract ID45

In vivo modulation of highaspect ratio chitin rods inrhalassiosira rotula

Jan Ludwi@@RCID ib) Florian Kauffman@RCID if) Sabine Lasch@RCID i#) Ingrid M.
WeissORCID it?4

Institute of Biomaterials and Biomolecular Systems, University of Stuttgart, Stuttgart,
Germany?AMICA Stuttgart Research Focus (SRF), University of Stuttgart, Stuttgart,
Germany 3Institute of Organic Chemistry, University of Stuttgart, Stuttgart, Germany.
4Stuttgart Research Center Systems Biology (SRCSB), University of Stuttgart, Stuttgart,
Germany

Although the first investigations on microalgderived chitin date back to the 1960s, chitin
research in diatoms progressed slowly for decades. Only recently, transcriptomic studies
rekindled interest by revealing a complex chitin metabolisriihalassiosira weissflogivith

234 predicted chitirrelated genes, including 30 chitin synthases. These algae are of particular
Ay iSNBAaG Rdzéhitinirgds thely froduddzaMIzh éxhibit high aspect ratios and are
attractive for sustainable material applications, includielgctrorheological suspensions,
biomedical scaffolds, and food packaging.

Using the marine diatorthalassiosira rotulawe demonstratedn vivomodulation of chitin
synthesis by tailored iminosugars and the chitin synthesis inhibitor Nikkomycin Z resulting in
significantly altered chitimod lengths. Motivated by these findings, we established a novel
water-based extractin procedure and managed to isolaferotulachitin rods. The isolated
microrods segregate into two populations depending on their site of extrusion from central
or outer silica pores (fultoportulae), exhibitirgparacteristic dimensions of 12.6 £ 4.0 um x
75+21 nmand 17.5+ 4.7 um x 170 £ 39 nm, corresponding to high aspect ratios of ~168 and
~103, respectively. HAAEBTEM reveals that these microrods possess a hierarchical
ultrastructure.

Taken together, our findings highlighE.rotula as a powerful model system linking
guantitative in vivo modulation of chitin synthesis with structymeeserving chitin extraction.

This paves a sustainable route toward in viwodifiable biogenic, high & LJS O (-child G A 2 |
building blocks.
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Electrospun nanofibrous structures based on chitosan for tissue engineering:
from interactions to application strategies

Christian E. Garcia Garki&rédéric BossatdMarguerite Rinaud®

Tecnoldgico de Monterrey, Escuela de Engenieria y Ciencias, Guadalajara, Newico.
Grenoble Alpes, CNRS, Grenoble INP, LRP, 38000 Grenoble, Ehaincé&renoble Alpes,
Grenoble, France

Cartilage repair remains a major challenge due to the limitedrsgiéneration capacity of

this tissue. In this context, biomimetic scaffolds, reproducing the native extracellular matrix
(ECM) structure are prepared: chitosan @6&ed nanostructured stfalds were developed
using electrospinning, with a focus on material characterization and biological performance.
Homogeneous solutions of CS, hyaluronic acid (HA), and CS/HA polyelectrolyte complex were
prepared at different charge ratios using formidddwater mixtures as solvent. To enable
electrospinning, polyethylene oxide (PEO) was incorporated at 30 wt%, leading to uniform
CS/PEO and CS/HA/PEO nanofibers with diameter ranging betweeR0DOGM. Different
collector geometries for electrospinning l@aved randomly oriented and patterned
nanofibrous mats production. These substrates were evaluated assupports for
chondrocyte culture, compared to proliferation on cast films. Aligned fiber regions promoted
local cell alignment, confirming the influea of scaffold topography on cell organization.
Atomic force microscopy (AFM) measurements revealed that although sietiladhesion
forces were slightly higher on films, nanofibrous mats provided more effective adhesion
based on multfiber contact and scaffold porosity (~40%). Then, proliferatiosags
demonstrated higher chondrocyte proliferation on nanofiber mats compared to filivise
beneficial role of HA as an E@Mmetic component in CS/HA scaffolds was also highlighted,
promoting faster cell confluency. Primary chondrocytes cultured on nlarmfs substrates
preserved their native morphology and exhibited high viability (>90%) in contrast to the
flattened phenotype observed in monolayer cultures.

Finally, this study demonstrates that electrospun CS and CS/HA nanofibrous scaffolds provide
a versatile and biologically relevant platform for cartilage tissue engineering, with promising
potential for implantable and minimally invasive regenerative sigats, able to be applied

to enhance the repairing process in other types of tissues.
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Chitosan Disrupts Fungal Cell Wall Homeostasis Through Coordinated
Remodeling of ChitirDependent Architecture

Federico LopeMoyaORCID iD

Plant Pathology Laboratory, Department of Marine Sciences and Applied Biology, University
of Alicante, Alicante, Spain
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The fungal cell wall is a highly specialized cifincan composite whose architecture,
remodeling and stress sensing are central to fungal development and pathogenicity. Chitosan,
a naturally derived cationic polymer obtained from chitin deacetylati@n,nicreasingly
recognized not only as a biomaterial but also as a biologically active molecule capable of
directly targeting fungal cell surfaces. Here, we provide new mechanistic insight into how
chitosan perturbs cell wall integrity and infectioelateddevelopment in the rice blast fungus
Magnaporthe oryzaga model for appressoriurdriven plant infection.

Previous work established that chitosan disrupts appressorium function by interfering with
septindependent Factin reorganization at the appressorium pore, increasing plasma
membrane permeability and altering reactive oxygen species (ROS) homeostasis. The
effects engage central elements of the cell wall integrity (CWI) network, including the protein
kinase C pathway (Pkcl), the MAP kinase Mpsl and NADPH gralaieel components,
positioning chitosan as a modulator of core wstless signaling.

Building on this framework, our transcriptomic analyses reveal that chitosan triggers a rapid,
large-scale transcriptional reprogramming characteristic of acute cell wall stress. Genes
Ay@2ft SR A y-gluGaK bidsymyhesid, yeéptin iorganization, actytoskeleton
regulation and wall construction are broadly repressed, while stresponse pathways, cell

wall repair mechanisms and CWI salvage responses are strongly induced. This signature
reflects an attempted compensatory remodeling of the chrich wall that ultimately fails
under sustained chitosan pressure, resulting in defective appressorium maturation and an
inability to initiate host penetration.

Our integrated data support a model in which chitosan acts as a ntattjet cell surface

active polymer that couples electrostatic interactions at the grakmbrane interface with
downstream perturbation of cytoskeletal organization, ROS signaling am$driptional
control. Understanding how fungi sense and respond to chitosan provides a foundation for
the rational development of nexjeneration chitinderived antifungal approaches.
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Mechanisms of chitin organisation iBrosophila melanogastelarvae

Vinolia Dmellp Luca BertinettDRCID iPYael PolitDRCID iD
Center for Molecular Bioengineering (B CUBE), TU Dresden, Dresden, Germany

The insect cuticle is a hierarchical {momposite where the arrangement of chitin fibrils
determines essential mechanical properties for survival. While chitin biochemistry is well
understood, the cellular mechanisms that organize these polymers into lexgxtracellular
architectures remain unknown. We utilizBrosophila melanogastethird instar larvae to
correlate apical membrane morphology with moleculavel chitin organization at the assembly
zone, the extracellular space between the apical plasmanbrane and the cuticle.

To track the key enzyme Chitin Synthase (ChS1) (Kkv) at the apical plasma membrane, we
established a double transgenic reporter line using multicolor labels for the ChS1 and adherent
junctions (KksmNG/Ecadlomato). Livecell spinning disk microscopy reveahat Kkv protein is
dynamic and undergoes spatial redistribution over a one hour timescale. To resolve the
ultrastructural context of these dynamics, we employed a agoelative light and electron
microscopy workflow.

Using cryeFocused lon Beam/Scanning Electron Microscopy andeteairon tomography (cryo

ET), we identified two distinct morphological states of the epidermal apical surface. Our data
show a correlation between high/localized ChS1 signal and the presg#nelongated microvilli

and broad assembly zone displaying a loose fibrous matter. Conversely, low/diffuse ChS1 signal is
associated to flattened and convoluted membrane profiles and a dense assembly zone, suggesting
that cuticle deposition occurs in twaistinct stages.

Furthermore, we present highesolution cryeET data of the mature cuticle. In collaboration

with Mattei Lab, EMBL (Heidelberg), we resolved the recurring structural motifs of mature
chitin fibrils in their neanative, hydrated state through sdiomographc averaging. Our
findings suggest that apical membrane geometry actively guides the initial orientation of
chitin fibers. This work provides a structural model for insect exoskeleton formation and
offers irsights for biomimetic design of chitimased mateials.
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(A,D) Maximum intensity projection of HPF 90-100h AEL larvae using cryo LM.

(B,E) Representative tomographic projection of at the cell - cuticle interface of A and D respectively.
(C,F) Labelling of structures in B and D, respectively.

We can observe flattened microvilli, more vesicles and smaller assembly zone in A-C when compared to D-F.
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Fluorescence Properties of a Novel Chitosan Derivative Based on Natural
Plant Pigments

Pedro MartinezZRodrigue2ORCID i) M. Alejandra GuerrerRubid !, Samanta Hernandez
Garcid, Rubén SaeYerdlt, Fernando Gandiblerrerd

Departamento de Bioquimica y Biologia Molecular A, Unidad Docente de Biologia, Facultad
de Veterinaria. Regional Campus of International Excellence "Campus Mare Nostrum".
Universidad de Murcia, Murcia, Spaibiniversidad Europea de Valencia, Facultad de

Ciencias de la Salud, Valencia, Spain

Chitosan is a biocompatible and biodegradable cationic polymer widely utilized in medical
and pharmaceutical fields. However, its lack of intrinsic fluorescence often necessitates the
use of synthetic markers for detection in biological systems. In thik,wee describe the
biotechnological synthesis of chitos@etaxanthin, a novel polymeric material that combines
the properties of chitosan with the intense fluorescence of betalains, nitrogenous pigments
found in plants. By using an enzymatic processalbetic acid was produced in situ to
undergo a Schiff condensation with the available amine groups on the chitosan backbone.
The resulting insoluble yellow polymer was characterized by-stdi® spectrophotometry,
showing a maximum absorbance at 471 nrfuoFescence microscopy under blue light
stimulation revealed a strong green emission. Interestingly, the polymer exhibited higher
fluorescence intensity than standard pigments like dopaxanthin, likely due to the increased
structural rigidity of the polymec matrix. Dynamic light scattering and transmission electron
microscopy confirmed the formation of nanoparticles with an average hydrodynamic
diameter of 84.7 nm. To validate the reactivity, individual stdgnived betaxanthins
(glucosamine and galactoaminebetaxanthin) were synthesized and tested. These
molecules demonstrated potent in vivo antioxidant activity, reducing oxidative stress. Our
findings demonstrate that betalamic acid can covalently modify carbohydrate polymers,
yielding a noroxic, fluorescent biomaterial with significant potential as a traceable carrier in
drug delivery and bioimaging applications.

FUNDING: This work was supported by the Spanish Ministry of Science and Innovation,
project PID2021122896NBI00 (MCIN/AEIL0.13039/501100011033/FEDHBE). P. MR.
holds a contract financed by Fundacion Séneca (Spain) (21587/FP1/21).
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HATU Coupling for Fast, Efficient, and Selecti+@cylation of Chitosan: DoE
Optimized Synthesis of Cationic Antibacterial Derivatives

Luca ProttORCID iB) Vivien Nagd/ Daniel Amanj Sankar RathinamElvar Orn Viktorssén
Mar Masson?

tUniversity of Iceland, Reykjavik, Icelafidinamo, Reykjavik, Iceland

Introduction: Chitosan is a natural, biodegradable, biocompatible, and -toait
polysaccharide with significant antimicrobial activity, making it a promising candidate for drug
delivery systems in treating bacterial infections.

However, its practical applications are frequently limited by specific physicochemical
constraints. These challenges can be addressed through chemical modifications that enhance
its properties. A notable chitosan derivative Ns(2-(N,N,NTrimethylammoniumyl)acety)
chitosan (TAC), which shows improved solubility, increased membrane permeability, and
strong antimicrobial effectiveness.

Purpose:The previously reported synthesis of TAC involves the use of phthaloyl and
triphenylmethyl, or tertbutyldimethylsilyl (TBDMS) protective groups asacylation with
N-chlorobetainyl chloride or bromacyl bromide (followed by reaction with trimethylamine),
and deprotection. This method is resoustgensive and timeconsuming. This study explores

an alternative approach using a Design of Experiments (DoE) strategyrtozepthe coupling

of betaine to chitosan via Hexafluorophosphate AzabenzothkaZetramethyl Uronium
(HATU) coupling, aiming for a high degree of substitution (DS) and efficiency.

Methods: Following preliminary investigations, two full factorial DoE optimizations of the
reaction were performed, each involving 12 experiments, at 60°C using a4 NMgaction
station with varying equivalent ratios of betaine, HATthytlroxybenzotriazole (HOB®@nd
triethylamine (TEA). The products were purified through ion exchange and dialysis,-freeze
dried, and analyzed b\H-NMR (Figure 1).

Results and conclusion3he reaction optimization used MODDE software for data analysis
to identify key parameters and optimal reagent conditions, achieving complete substitution
efficiently and significantly reducing reaction time. The process enabled quantitative
conjugation @ betaine into the TAC derivative in three hours. Response surface modeling
showed that HATU was the main factor influencing conversion.

The DoE approach identified crucial parameters and improved predictability of the final DS
while reducing reagent use. This study created a novel, efficient method for TAC synthesis,
enhancing sustainability and scalability and laying a foundation forduhanomedicine
applications.
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Hydrogels Based on Chitosan and Its Derivatives for Biomedical Applications:
A Review of Processing, Characterization, and Biological Performance

Y| NPBf Yzb@riew PasitkaMaciej Rybickj Karolina Czajkowska _ dz] *A 1T 5 dzR|
. ND I NI iy olarzaatyilg 2 | OK

Medical University of Lodz, Lodz, Polatidstitute of Applied Radiation Chemistry, Faculty
of Chemistry, Lodz University of Technology, Wréblewskiego 15903l odz, Poland

Chitosanbased hydrogels have emerged as a prominent class of biomaterials derived from
chitin, combining biocompatibility, biodegradability, and tuneable physicochemical
properties with broad biomedical potential. Due to their structural similarity toacellular
matrix components, they are widely investigated for applications in wound healing, tissue
engineering, and controlled drug delivery systems [1,3,7].

This review summarises recent advances in the processing, physicochemical
characterisation, and biological performance of chitos@sed hydrogels, with particular
emphasis on their biomedical relevance.

Recent developments in hydrogel fabrication, including physical, chemical, and hybrid
crosslinking strategies, enable precise control over network structure, porosity, and
mechanical behaviour [2,3]. These approaches significantly influence hydrogetystail
functionality under physiological conditions, including advanced properties such as self
healing and electroconductivity [4].

Furthermore, the incorporation of bioactive compounds and functional modifications
enhances the therapeutic potential of chitoshased hydrogels, including antimicrobial,
antioxidant, and regenerative effects [5,6]. These effects are linked to speditilace
mechanisms, which are crucial for understanding biological activity and clinical translation
[6].

Recent studies span multiple levels of validation, from in vitro and mechanistic analyses to
in vivo models and clinical applications [3,7], highlighting the strong translational potential
of these systems. Overall, chitosbased hydrogels represent a nidfy evolving field,
supporting the development of advanced and clinically relevant biomaterials.

1. Rybicki, M. et al. Gels 2025, https://doi.org/10.3390/gels11100798

2. Kruczkowska, W. et al. Gels 2024, https://doi.org/10.3390/gels10050295

3. Park, J.E. et dkels 2026, https://doi.org/10.3390/gels12030234

4. Almeida, D. et al. Gels 2025, https://doi.org/10.3390/gels11080619

5. Romano, S. et dkels 2025, https://doi.org/10.3390/gels11070559

6. Kruczkowska, W. et al. Molecules 2024, https://doi.org/10.3390/molecules29184360
T® YO23aAZA Fund. Bivyn@terd2023 jhttpis:f/ddi.org/10.3390/jfb14090473
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Source Matters: Spinning HigRerformance Fibers from Marine, Fungal, and
Insect Chitosan

Irina KuznilORCID iD

TUD Dresden University of Technology, Institute of Textile Machinery and High Performance
Material Technology (ITM), Dresden, Germany
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Irina Kuznik

The presentation highlights technological challenges, matspatific adaptations, and
opportunities for the spinning of higherformance fibers from chitin and chitosan derived
from various natural sources, including crustaceans, fungi, and insedentinstrates how
sourcespecific material properties can be translated into tailored spinning strategies, paving
the way for sustainable, higberformance bigbased fibers in future textile systems. Adapted
solvent wetspinning processes using atidsed gstems, as well as alternative solvent
concepts, such as ionic liquids are discussed. A central focus of the talk is the utilization of
insectderived chitosan from black soldier fly (BSF) exuviae within regional circular
0A2S02y2Yeée 02y Ohdekimatet 2 AINRRYL OGKS ddzaldl Ayl of S
established from insect biomass to textlased products. Compared to conventional marine
sources, inseebased chitosan offers advantages in terms of regional availability, reduced
supply chain dependency, and inoped sustainability performance. Competitive yields of
chitin and chitosan were achieved through extraction processes, andspiehing
technologies were developed to transform BSF chitosan into continuous filament yarns
suitable for medical, cosmetic, driechnical applications. Compared to conventional marine
sources, inseebased chitosan offers advantages in terms of regional availability, reduced
supply chain dependency, and improved sustainability performance.

Expanding the material portfolio further, fungal chitosan has emerged as a particularly
attractive alternative for advanced fiber concepts. Compared to maderéved chitosan, it
generally exhibits lower bateto-batch variability and offers pronounced tamicrobial
effects, which are advantageous for wound care, resorbable structures, and other -health
related textile systems. Although fungal chitosan often has a low molecular weight, which
negatively affects its spinability, adapted solvent wptnning $ategies enable the
formation of stable, homogeneous multifilament yarns with high biocompatibility as a highly
promising material platform for nexgeneration biofunctional fibers.
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Preparation, characterization and biological properties of N,NTNmethyl
chitosan (TMC) and TM€hondroitin sulfate polyelectrolyte nanoparticles

Vivien Nag¥?, Sabina QuadérMar Massoh

'Faculty of Pharmaceutical Sciences, School of Health Sciences University of Iceland,,
Reykjavik, IcelandMinamo ehf., Reykjavik, Icelandinnovation Center of NanoMedicine,
Kawasaki Institute of Industrial Promotion, Kawasaki, Jaifatulty of Pharmaceutical
Sciences, School of Health Sciences University of Iceland,, Reykjavik, Iceland
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Vivien Nagy

N,N,NTrimethyl chitosan (TMC) is a chitosan derivative with significant antibacterial activity
and enhanced aqueous solubility compared to unmodified chitosan. This study investigated
the relationship between cytotoxicity, degree of trimethylation (DT&f)d molecular weight

(Mw) across five distinct TMC samples. Additionally, polyelectrolyte complex nanoparticles
(NPs) were prepared using TMC and chondroitin sulfate (ChS).

The size and PDI of the NPs were measured by dynamic light scattering (DLS) method. The
cytotoxicity of TMC and TMChS NPs was investigated against human umbilical vein
endothelial cells (HUVECSs) and two human ovarian carcinoma cell lines (OVISE).SKOV

The TMC sample with the highest DT®B%) was found most toxic in HUVECSs, followed by
the second and the third highest DTMs, 48% and 46%, respectively. Regarding the Mw, the
following trend was observed: decreasing Mw results in increasing toxicity ag#inseCs,
except for the TMC with 99% DTM (290 kDa), suggesting that both the DTM and the Mw of
the sample influence the toxicity. The TMC samples displayed greater cytotoxicity towards
SKOMW3 and OVISE cancer cells compared to HUVECs. RemarkabighBMEs exhibited
significantly reduced cytotoxicity across all tested cells.

The cytotoxicity of TMC and the TMZDS NPs was investigated, and the results suggested
that both DTM and Mw affect the toxicity, with the relationship also dependent on cell type.

In general, the TMC samples exhibited heightened toxicity towards canikercompared to
HUVECs. Additionally, NP formation decreased the toxicity towards all the studied cells,
underscoring the toxicitynitigating potential of NP formation.
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Are Deep Eutectic Solvents suitable for enzymatic chitosan processing?

D. Alonzo Durant&almer6onrORCID B, Isabel Frail&utiérrezORCID i, Isabel
Rodrigue2/eigaORCID i#?, Inmaculada Arana2RCID if?, Andrés R. Alcantar@RCID ib

Department of Chemistry in Pharmaceutical Sciences, Pharmacy Faculty, Complutense
University of Madrid (UCM), Madrid, Spaimstituto Pluridisciplinar. Complutense

University of Madrid (UCM), Madrid, Spaibepartment of the Environment (DMA), Centro

de Investigaciones Energéticas, Medioambientales y Tecnoldgicas (CIEMAT), Madrid, Spain

D.Alonzo Durant&almerén  Isabel Fraitzutiérrez Isabel Rodrigu¥eiga

Inmaculada Aranaz. Andrés R. Alcantara

The controlled hydrolysis of chitosan results in the formation of products known as
chitooligosacharides (COSs), which showcase desirable biomedical prop&réiraZ et al.
Polymers, 2021, 19, 32560I: 10.3390/polym131932h6Although the enzymatic hydrolysis

of chitosan is mediated in nature by chitosanases, these enzymes are very expensive, limiting
GKSANI 6ARSALINBIR | LILX AOFGA2Yy® ¢Kdza>x (GKS dza S
lipases and proteases, would be béiogl from an economic point of view to produce COSs.

In recent years, Deep Eutectic Solvents (DESs) have emerged -&$faxiste media for
biocatalysis, with studies showing their potential to enhance lipase activity and stability.
Moreover, recent studies have explored the use of DESs as media for ohitesament
(DuranteSalmeron et al, Catalysts, 2024, 6,3D101:10.3390/catal140603J1 Hence, this
project seeks to explore whether the use of DIla&sed media and promiscuous enzymes
could lead to an upscaled production of COSs.

Initial stages of the project focused on determining whether D&$ed media influenced
enzyme activity. For this reason, a comparative study of the hydrolysis ofngasahenol

(PNP) derived substrates by different commercial lipases in either aqueedsanor DES

based media was carried ougge Scheme, reactions 1 and\&hile results showed that most
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of the screened enzymes exhibited reduced activity in-B&s®d media, the screening would
enable to identify positive hits in the reaction.

e

OH ~0e
@, o @ o NaOH »%y%,n &P o NaOH
e, \ae ey O s 0, 0C ey N 0©m,
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O 0] c il
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L n

Gel permeation chromatography

This prompted the authors to explore if any of the different screened enzymes could
hydrolyze chitosan samples dissolved in DES&d media dee Scheme, reaction).3
Preliminary findings suggest that certain DESs may provide an environment where a chitosan
sample (Brand name: Chitopharm S, Degree of Acetylation (DA) = 25%, Molecular Weight
bavs0 F oynponoy 5F0 OFly STFSOGAGSte 6S RAAaaz

This work was funded YECADE®Esign ofCAalytic processes witbeepEutectic
Solvents), European Union, HORIZRSCADN2021 IGrant no.: 101072731.
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Chitosan/Quaternized Chitosan Schiff Base Composites Developed for
Hemostatic Wound Dressings

Biancalustina AndreicaAlexandru Anisiei, Irina Rosca, Luminita Marin
Petru Poni Institute of Macromolecular Chemistry, lasi, Romania

The urgent need to limit blood loss in trauma situations has stimulated the development of
advanced hemostatic materials suitable for both emergency medicine and military
applications, especially taking into consideration the existing wars. Chitosan thastexd
considerable attention in this field because it promotes clot formation while also exhibiting
antimicrobial, antinflammatory, biodegradable, biocompatible, and lwexicity
characteristics.

Nanofibrous dressings provide structural and functional advantages for bleeding control.
Their high porosity and large surface area enable rapid fluid absorption, while their flexibility
ensures close contact with irregular wound surfaces. By combiningdipheufunctional
components within a nanofiber matrix, it is possible to design systems that not only stop
bleeding efficiently but also support subsequent tissue regeneration.

In this study, composite nanofibers were designed to achieve rapid hemostasis together with
enhanced healing potential. Chitosan formed the primary matrix, while quaternized chitosan
(HTCC) was introduced to improve solubility, antimicrobial performanoe, @otting
efficiency. Vanillin was chemically linked to the amine groups of chitosan/HTCC through
reversible imine bonds, allowing its controlled release during the healing process and
contributing to epithelial regeneration and infection control. Polydene oxide was
incorporated as a cgpinning polymer to facilitate fibers' formation and strengthen
mechanical properties.

Structural analyses confirmed covalent imine formation and ptsegsrated semicrystalline
morphology. The nanofibers displayed high moisture uptake (~30 g/g), strong blood
absorption, and gradual enzymatic degradation over 21 days. They also demonstrated
antioxidant activity up to 68% and broad antimicrobial effects. Compared with a commercial
hemostatic sponge, the materials showed faster and more efficient blood coagulation,
supporting their promise as multifunctional hemostatic dressings.

This work was supported by a grant from the Executive Unit for the Financing of Higher
Education, Research, Development and Innovation (UEFISCIN}P”N.1-PED2024£447
(PED 72).
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Chitosan cinnamaldehyde gels as antimicrobial tools against
biodeterioration in cultural heritage

Griselda Pérefreta ORCID i) Nuria MiguelSanché, Andrés SeraAscasé, Carmen de
PefiaVillarroy&, Agusti Salauis, Susana MartiRey, Pilar BoschRoig, Scott G Mitchell
ORCID ib

lInstituto de Nanociencia y Materiales de Aragén (INMA -CSIZAR), Zaragoza, Spain.
’Escuela Superior de Conservacion y Restauracion de Bienes Culturales de Aragén (ESCYRA),
Huesca, SpairfiUniversitat Politécnica de Valéncia, Valencia, Spain

Dynamic covalent chemistry offers powerful strategies for tailoring chitdses®d functional
materials. Schifbase hydrogels formed through imine bond formation between chitosan
amino groups and aldehydes derived from natural essential oils, have bdensesely
investigated for biomedical and tissue engineering applicattbn#lthough chitosan
hydrogels have been largely studied for biological applicafipribeir use as structurally
stable antimicrobial materials designed for deployment on delicatatbiological surfaces
remains less explored.

In parallel, gel systems have demonstrated strong potential in the conservation of cultural
heritage, particularly for controlled cleaning and localized treatméntsiowever, their
application for mitigating biodeterioration has received comparatively limited attefffion
Recent extreme weather events, such as the DANA that affected Spain in October 2024, have
intensified microbial proliferation on easel paintings, highlighting the need for sustainable
and surfaceadapted antimicrobial materials.

In this work, we present the development of a chitogeimnamaldehyde bioinspired
hydrogel obtained via imine formation and evaluated as an antimicrobial material for surface
application. The chemical structure was assessed by FTIR analysis, morphtdagicab
were examined by SEMDX, and mechanical properties with rheology. Antimicrobial
performance was evaluated against microorganisms isolated from affected artworks,
demonstrating antimicrobial activity under applicatioelevant conditions.

By translating dynamic imineased chitosan hydrogels from predominantly biomedical
research into the field of cultural heritage conservation, this study expands their functional
scope and highlights their potential as adaptable antimicrobial platformsdorbiological
surfaces.
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Bio-based, Compostable Printed Electrochromic Displays and Batteries from
Quaternary Chitosan Derivatives

Parvathy Pazhampillisseril AnandaRCID if) Sankar RathinalnMohammad Yusuf Multa
loannis Petsagkourakisvlats Sandberg Mar Massoh

!Faculty of Pharmaceutical Sciences, School of Health Sciences, University of Iceland,
Hofsvallagata 53, 107, Reykjavik, Icel@R&RISE Research Institutes of Sweden, Digital
Systems, Smart Hardware, Printed,-Bind Organic Electronics, Norrképing 60221, Sweden

Par\/athy 8
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The increased demand for sustainable electronics needs the developmbittdefgradable
low-cost, andecologically friendly materials The current work explores the preparation of
electrolytes, functional binders, and dendrseippressing agents, to develop kiased
batteries and printed electronic ink displays utilizing optimized quaternary chitosan
materials.By leveraging the inherg bioactivity of chitosan, the developed devices are
designed to be compostable, providing organic fertilizer at the end of their functional life
cycle.

Chitosan was chemically modified todkyl and Nacyl derivative and refined using ton
exchange chromatography, diafiltration, and spray drying. The electronic ink (gel based) was
prepared via UV curing of mixtures containing,-tiMable polymer precursgpolyethylene
glycol diacrylate (PEGDA) and Niithyl-1,2-ethanediamine (DA) (4:3) with modified
chitosan. The electrical characteristics of the materials were investigated with
electrochemical impedance spectroscopy (EIS). The ink demonstrated bagtive and
capacitive behaviour, with EIS indicating effective interfacial polarization and ionic relaxation.
Efficient bulk ionic conduction at higher frequencies confirmed its viability fopraided
electrochromic display applications. Water hydratsignificantly improved ionic mobility in
chitosan quaternary derivatives, resulting in lower impedance and better bulk ionic
conduction. Quaternary chitosan derivatives have been shown to be effective for printed
electrochromic displays and biobatteriegith optimized formulations enabling compostable
devices that support plant growth and sustainable printed electronics.
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Lipid nanoparticles coated with chitosan for curcumin encapsulation and
their effect on wound healing
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Pluridisciplinar Institute, Complutense University of Madrid, Madrid, Spaiepartment of
Chemistry in Pharmaceutical Science, Pharmacy Faculty, Complutense University of Madrid,
Madrid, Spain

Chronic wounds healing is of great scientific and social interest due to the high cost of
treatment and the comorbidity associated with these wounds. Currently, approximai2ds 1

of the population in developed countries suffers from chronic wounds.

Curcumin (Cur), a natural polyphenol, has proven to be a promising compound for chronic
wounds healing due to its antflammatory, antineoplastic and antioxidant activities among
others. Nevertheless, curcumin is highly hydrophobic, having a limitedvdniaaility. To
overcome this problem, curcumin can be encapsulated in lipid particles such as
Nanostructured Lipid Carriers (NLCs).

Curloaded NLCs (CGINLCs) were obtained by dissolving Cur in the lipid phase and mixing with
the aqueous phase under high shear homogenization and ultrasound, followed by a freezing
step at-20°C. For CuNLCs production optimization, the relevance ofiwas variables was
studied, such as the lipid phase composition, type of surfactant, surfactant concentration,
homogenization time, sonication time and cooling method.

To improve the properties of these particles, they were coated with chitosan, which has anti
hemorrhagic and antimicrobial activity. This coating was obtained by mixing dropwise Cur
NLCs onto a chitosan solution [Chitopharm S (Cognis), Lot number: UPBHVE34 a LJ F T pn
800 kDa. Degree of acetylation = 25%].

Particle size was analyzed using Dynamic Light Scattering (DLS). The surface charge of the
particles was also analyzed by their Zeta potential. Finally, the antioxidant activity was
measured by DPPH assay.
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Functional Iminochitosan Hydrogels for Emerging Biomedical Applications
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Hydrogels are polymeric networks capable of absorbing substantial amounts of without
dissolving.Their higlwvater content, structural similarity to natural extracellular matrices, and
tunable physicochemical properties make them particularly attractive Ba@medical
applications.By carefully adjusting parameters such as crosslinking density, composition, and
network architecture, hydrogels can be engineered to exhibit specific properties tailored to
their targeted medical uses [IThe aim of the study wéas develop biocompatible hydrogel
based formulations with enhanced and multifunctional properties, suitable for biomedical
applications.The hydrogels were synthesized by crosslinking chitosan with two aldehydic
crosslinking agents, resulting in flexibldyueric networks. The obtained materials exhibited
favorable mechanical properties and structural integrity, along with good biocompatibility.
Moreover, they demonstrated significant antimicrobial activity against fungi, Grasitive
bacteria, and Gramnegative bacteria, highlighting their potential for infection control
applications.To further extend their functionality, the hydrogels were employed as drug
delivery systems by encapsulating two bioactive agents. One to enhance antimicrobial
efficacy, while the second to confer anticancer activity to the developed systems.This dual
functionalization strategy enabled the creation of advanced therapeutic platforms with
complementary biological effectsA comprehensive characterization was performed to
evaluae the structural, morphological, and biological properties of the developed
formulations. Morphological analysis confirmed the homogeneous distribution of the
bioactive agents within the hydrogel.FTIR spectroscopy and WXRD analysis revealed strong
intermolecular interactions between the active compounds and the polymeric network,
indicating successful incorporation.Biological assessments demonstrated notable antioxidant
and antimicrobial activity, as well as confirmed biocompatibility and biodegradaloilitirro
release studies indicated sustained drug release over several days, governed by combined
diffusion, swelling, and matrix erosion mechanisms, supporting their suitability for controlled
drug delivery applications.

This work was supported by a grant of the Ministry of Research, Innovation and Digitization,
CCCDBUEFISCDI, project number-RNP7-7.1-PED20242447, within PNCDI IV.

Reference$l] A. Ullah, S. In Lirmt. J. Pharm.612, 2022, 121368.
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EcoeFunctional Chitosan Modified with 2;Pyrazinedicarboxylic Acid for
Efficient Heavy Metal Removal: Insight into Physicochemical Properties and
Adsorption Performance
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High concentrations of heavy metal ions in water and wastewater pose a threat to the natural
environment. At the same time, certain metalsuch as copper, nickel, and cobalare
classified as critical raw materials due to their extensive use in thetriglal industry,
particularly in battery production. Therefore, the removal of heavy metals is not only essential
from an environmental perspective but also highly important for the global economy. Among
the available treatment methods, adsorption is cmesed one of the most promising
approaches for this purpose. This study presents the preparation and characterization of a
chitosarbased sorbent modified with 2;Byrazinedicarboxylic acida compound known for

its strong metalion complexation properés and high affinity toward copper, nickel, and
cobalt ions in aqueous solutions. To enhance the sorption performance, chitosan was
functionalized with the acid using EDC/NHS coupling agents. The optimal content of the
modifying acid, the EDC/NHS ratio, darthe appropriate crosslinking agent were
systematically determined. The physicochemical properties of the obtained material were
characterized by IR, SEM, 10BS, and XRD analyses. The removal efficiencies for copper,
nickel, and cobalt exceeded 98%. thermore, the sorption capacity increased eightfold for
nickel and cobalt ions and threefold for copper ions compared to unmodified chitosan. These
results confirm the high potential of the developed modified chitosan sorbent for the efficient
removal of netal ions from real water matrices and highlight its promising applicability for
the recovery of valuable metals from agueous systems.
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Bioactive ChitosagCollagen Hydrogels via Dynamic Imine Bonds: A Novel
Approach for ScaFree Wound Healing

Alexandru AnisieDRCID iPDaniela Ailincai, Bianca lustina Andreica, Manunela Maria
Iftime, Ramona Lungu, Luminita Marin

Petru Poni Institute of Macromolecular Chemistry, lasi, Romania

Effective wound healing requires materials that provide structural support, biocompatibility,
and bioactivity while minimizing patient trauma. Collagen is widely used for tissue
regeneration due to its extracellular matgmimicking properties, but its pagamechanical
strength and rapid degradation limit standalone applications. Chitosan complements collagen
with biodegradability, antimicrobial activity, and glycosaminoglyliiee functions that
support cellular repair. By crosslinking these biopolymers wibioactive aldehyde through
dynamic imine bonds, a hydrogel can be designed that is-hseling, injectable,
multifunctional, and potentially bioabsorbable. This approach combines the strengths of both
L2f @8YSNE ¢KATS 2@SND2 YikatoBs, aieingtalpramisih@ @atfornd OK | y A
for advanced wound care.

A novel chitosagcollagen hydrogel has been developed as a multifunctional platform for
advanced wound dressing applications. Imine linkage formation allows the polymer matrix,
particularly the chitosan component, to undergo supramolecular reorganizatiaparting

both injectability and selhealing characteristics. Hydrogels were prepared with varying
chitosanto-collagen ratios (3:1, 1:1, and 1:3), optimizing polymer concentration, aldehyde
content (2hydroxy5-methoxybenzaldehyde), and solvent compasiti to enhance
performance and practicality. Additionally, the selected aldehyde exhibits bioactivities such
as antimicrobial, antioxidant, and antifungal properties, which may contribute to its potential
efficacy in wound healing applications.

'H-NMR and FTIR spectroscopy verified imine bond formation between the chitosan and the
bioactive aldehyde. Circular dichroism confirmed collagen tiygex conformation was
preserved, while polarized light microscopy revealed molecular ordering of tbeohel
matrix. SEM demonstrated a porous architecture favorable for fluids transport, and
thermogravimetric analysis (TGA) characterized thermal behavior and degradation profiles.
Degradation studies confirmed hydrogels are biodegradable, suggesting tbten
bioabsorbability and the possibility of avoiding traumatic debridement.

These physicochemical findings identify most promising hydrogel formulations for future
biological evaluation, including antimicrobial activity and cytocompatibility.

Acknowledgements: This work was supported by a grant of the Romanian Ministry of

Education and Research, CNGHEFISCDI, project number-RNP7-7.1-PEDB20242447
(no. 72PED/2025) within PNCDI IV.
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Facile preparation of polyethylene glycdlinctionalized chitosan aerogel
particles
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Abstract

Porous materials of functionalized chitosan materials receive great attention in limitless
applications such as biomedicine, filters, purifiers, binders, etc., as the new functional groups
can enhance the chitosan properties. Preparation and charactesizaif functionalized
chitosan aerogel beads have been investigated in the present study. Polyethylene glycol
diglycidyl ether (PEGDGE) was used as a functionalizing agent. The ring opening SN1 addition
reaction took place between the epoxy rings of PEG&@&Ehe amine functional groups of
chitosanat acidic aqueous condition below pH 6. This proposed reaction mechanism was
confirmed by the FTIR spectral data where the amine vibrational bands disappear when the
PEGDGE concentration was increased. The aerogel beads were prepared by employing the
conwentional syringe dropping technique, letting the droplets of chitosan solution to fall into

the sodium hydroxide bath. After washing and solvent exchange processes, the spherical
beads were dried in an autoclavender supercritical COcondition (aerogel) and freeze

drying method (cryogel). The aerogel beads showed a linear trend with different physical
properties while increasing the concentration of PEGDGE. The aerogel beads were
characterized by density analyzer methods (skeletal andelope density), BET specific
surface area, microstructure analyses using SEM, FTIR, powder XRD, DSC and TGA. The
functionalized aerogel beads of chitosan were pure, no impurities were found and the
materials showed the poorly crystalline peaks of ctate. This study showed the preparation

of chitosan aerogel beads having various degree of functionalization, open porous structure,
interconnected nanofibrillar network and high specific surface area (138 nt-g'). These
aerogel beads may provide an alternative way of utilizing the nanostructured matrix of
functionalized chitosan instead of monoliths for various applications.
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Enzymatic upcycling of chitioontaining industrial biomass streams
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Academy of Sciences, Beijing, 101408, China, Beijing, China

Largescale production processes yield large quantities of biomiassside streams, many of
which are underutilized or considered levalue waste. These streams from food production,
fermentation industries, and marine harvesting contain complex biopehgrnwith significant
valorization potential. Among these biopolymers, chitin is noteworthy due to its abundance,
functional properties, and relevance for biorefindogsed upcycling within a circular
bioeconomy.Fungal biomass from industrial productiorpasining from spent mushroom
substrate and noredible mushroom fractions to biomass generated during the production of
enzymes or citric acid, amounts to hundreds of millions of tons per year. This huge stream of
industrial fungal biomaswffers opportunites for upcycling and biorefinery applications.
Simultaneously, the global seafood processing industry generates approximeBatyilbon

tons of crustacean shell waste per year, primarily from shrimp, crab, and lobster processing.
Emerging inseebased poduction systems further contribute to the pool of chibontaining
FSSRat201ad .t 01 a2t RASNJ Ffe TFFrOAftAGASEA Odz
biomass yearly, with industry expansion expected to increase total biomass availability in
coming yearsThe circular bioeconomy necessitates effective strategies to transform these
industrial side streams into sustainable products that avoid the chemically intensive
extraction methods that are currently used. In this context, we introduce eezyased
strategies for fractionation of three representative chitiontaining feedstocks: fungal
biomass from citric acid production, various insect fractions and krill meal. These substrates
vary in composition, mineral content, and chitin organizatioifiering a framework to assess
process robustness and adaptability. Different enzyme cocktails were employed: glucan
targeting enzymes for removal of namitin polysaccharides, proteases for deproteinization,
and lipases for fat removal. The resultingtichirich fractions are sufficiently pure to enable
subsequent conversion into chitosan and chitooligosaccharides.
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Our findings underscore the potential of enzytieven upcycling of diverse chitzontaining
feedstocks into valuadded products, thereby supporting sustainable and circular
bioprocesses.
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Structurecfunction relationships of chitosans in plant disease resistance
induction
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Katharina Eickelpasch

Chitosans trigger disease resistance responses in many plant species. However, this activity is
influenced by three characteristic structural parameters: the degree of polymerization DP,
the fraction of acetylatiorka, and the pattern of acetylation PA. Today, our understanding of
these structurefunction relationships remains limited, compromising reproducibility and
hindering effective applications. To gain deeper insights, we have produced a set of 16
different chitosans from a single parent chitosan.igkielded defined DRand Fa-series of
chitosans, ensuring that within each series, chitosans varied by only one structural parameter.
We then thoroughly analyzed the disease resistamckicing activities of these structurally
diverse, welcharacterized chitosans to determine poteal structural influences.

We observed a stronBx- and DPdependency in the ability of chitosans to elicit an oxidative
burst. This elicitor activity strongly increased with decreasing DP and, even more pronounced,
with increasingF (Fig. 3. In all cases, elicitation of the oxidative burst was CER#iated,

as the knockout of this chitin receptor Arabidopsis thalianaesulted in a complete loss of

the chitosantriggered oxidative burst. Strongly correlating with the eliciting of the oxidative
burst, the dimerization of CERK1 and its potential interaction partners LYK4/LYKS5 in
A.thalianawas equally dependent on thié. However, surprisingly, ne.-dependency was
observed for the induction of defenselated genes ifPhaseolus vulgari$iere, all chitosans
tested exhibited similar activity. The molecular mechanism behind this and the potential role
of CERK1 remain uedr and require additional experiments, including the analysis of gene
expression ircerklknockout plants. Finally, the question arises whether the elicitation of an
oxidative burst or the induction of defenselated genes (or a combination thereof) leads to
actual disease resistance in plants. Answering this question will require furtresarasusing
differentin vivoinfection assays.
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Fig. 1. ROS8lIiciting activity matrix for the 16 structurally wadharacterized chitosans.
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Profilesof Chitinolysomefrom Chitinbacter tainanensig\nalyzed by
Electrophoresis
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Chitin is one the abundant polysaccharides on earth. The versatile function of chitin and its
derivatives is promising. The bottleneck for application of chitin and its derivatives is their
heterogeneous. The levels of polymerization and deacetylation waryheir sources or
treatments. For overcome the defect, the monomer-abetylglucosamine (NAG) is
homogeneous when the depolymerization is mild. In the market, the NAG is obtained by
chemical cleavage of chitin with strong acid and base at high tempexafine deacetylation

of chitin happens randomly on its monomer during the chemical reaction. Then, the final
product is heterogenous and diverse among the batches. With the enzyme reaction, the end
product can be homogeneous, but it wastes a lot of timel &fforts. Though, enzyme is
environmentally friendly and safe.

A score of years ag@hitinibacter tainanensisas isolated from the soil in Tainan, Taiwan. It
Oy O2y@SNI OKAGAY O2y @SNEA20KANZSERINIOA Sy
optimized conditions (pH 7.0, 30°C), the yield of NAC reached more than 70%. A protein
complex was identified othe cell surface o€.tainanensisvith SEM and adsorption assays.
With Brix refractometer values and analysis of TLC as well as HPLC, the results showed NAG
is the unique product. Then, the protein complexasvextracted with detergents and
nominated as chitinolysome. Its activities of ednochitinases and exochitinases were also
determined by zymography with the substrate glycol chitin and measuring the product of
pPNRNAG derivatives.

With nativePAGE, and nanoparticle tracking analyzer. Its molecular weight was around 480
kD. In the work, chitinolysome was extracted and analyzed on different percentages of
SDS/PAGEs. And the blots were obtained after transferring from gels. Thersjgaaband

from the blots was sequencing and it is identified with the genome sequences.
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Laser Direct Infrared Spectroscopy for Chitin Determination in Human
Reproductive Fluids
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A wide variety of organismsjcluding yeasts, fungi, protozoa, and arthropods, as well as
other invertebratescontain chitin, a simple polymer of repeating sugars linked bgnds

[1]. However, chitin isiot synthesised by mammals. When these organigsmade human
tissues [2], fragments of chitin can be released and recognised by the immune system as
pathogenassociated molecular patterns (PAMPs). As mammals do not produce or
incorporate it into their tissues, neither follicular nor seminal fluids contehitin under
normal conditions. However, if there is a fungal or parasitic infection affecting the human
reproductive tract, chitin fragments from the pathogen or fungal cell wall components may
appear in the affected fluids. Fungal chitin, being a PAMRBvates the immune system and
can create an inflammatory environment in the reproductive organs. All of this increases the
risk of human infertility.

There are no specific routine clinical tests to measure chitin in follicular fluid or semen, but
indirect markers associated with the presence of fungal chitin can be detected. Therefore,
this study addresses technological challenge that consists of dilg measuring the chitin
particles present in the fluids of the reproductive organs using laser direct infrared
spectroscopy, being a novel technique for characterising polymers with high sensitivity and
specificity. For sample treatment, an alkaline dijgn was performed under mild conditions.
The proposed methodology allowed the detection of a small number of chitin particles in
some of the samples analysed. Although semen samples showed a slightly higher content of
chitin particles than those detecteth follicular fluid, statistical analyses did not reveal
significant differences between these fluids.

[1] Pathophysiology2018, 25, 25262.
[2] Glycobiology2015, 25, 469182.

Acknowledgements: Spanish MCIN (project PID2ABB571NBI0O0 financed by
MCIN/AEI/10.13039/501100011033/ FEDER, EU) and University of Murcia (2025 call for
proposals to promote Valorisation and Exploitation of Technologies (REPROPLASTProject)).
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Leveraging chitirvater interactions for scalable isolation of chitin
nanocrystals
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Vishnu Arumughan

Chitin nanocrystals (ChNCs) are excellent building blocks for advanced functional materials,
including porous structures and sustainable pigments. However, the-krgle production

of these colloidal nanorods remains hindered by the high energy and vasierands of
conventional suspensicbased acid hydrolysis.

In this work, we demonstrate an efficient, scalable, and sokfexe approach that leverages

the inherent affinity of chitin fibers for water. By subjecting nearly dry chitin fibers to
pressurized hydrogen chloride (HCI(g)) gas, the gas dissolves irdmthiently present thin

water layer surrounding the fibers. This creates a supersaturated hydrochloric acid
environmentin sity, facilitating the rapid hydrolysis of fibers into nanocrystals.

Life Cycle Analysis (LCA) confirms that this HCI(g) treatment significantly reduces energy
consumption and chemical waste compared to traditional methods. Furthermore, we
established a postydrolysis, surfacspecific deacetylation treatment to tune theedree of
deacetylation. This modification broadens the colloidal stability window of the isolated
nanoparticles, enhancing their versatility for industrial applications.
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Identification and Quantification of Chitin in Marine Organisms Using LDIR
Spectroscopy
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Chitin is a polysaccharide of great ecological importance in marine ecosystems, as it
represents a significant source of carbon and nitrogen in the oceans, with production
occurring mainly on the surface of the aquatic environment [1]. Several studiesshawen

that not only invertebrates and fungi can synthesise this biopolymer, but also some
vertebrates, as numerous fishes and amphibians, can produce it [2,3]. This study investigates
the presence of chitin in different compartments (muscle, liver and guttent) of five
species (Dicentrarchus labrax, Lithognathus mormyrus, Mullus barbatus, Sarpa salpa and
Sparus aurata) along the food chain that inhabit the Mar Menor lagoon. For this purpose,
direct laser infrared spectroscopy (LDIR) technique has bppled, which is based on the
irradiation of samples using a quantum cascade laser in theinfragred range. This
methodology identifies the microparticles by comparing the obtained spectra with that
provided by a library and quantifies the number of pelgs for sample with high sensitivity.

For LDIR analysis the muscle and liver samples underwent acid digestion, whereas the gut
contents were processed through oxidative digestion followed by density flotation. The
presence of chitin in a high number die samples analysed was confirmed using the
proposed methodology, detecting a high number of chitin microparticles in gut content
samples, with no significant differences among marine species. Statistical studies confirmed
significant differences betweerugcontent and muscle or liver, confirming that the presence

of chitin in the species studied is mainly due to ingestion, with higher chitin content in
Dicentrarchus labrax, a species in the top of the Mar Menor trophic web.

[1] Current Pharmaceutical Biotechnolo@020, 21, 1433.143.
[2] Current Biology2015, 25, 89-B00.
[3] Current Biology202Q 30, R1254R1255.
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Biomineralized Chitosan Scaffolds and 3D Bioprinting for Applications in 3D
Cell Culture and Tissue Engineering
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Biomineralized hydrogels in bone and musculoskeletal tissue engineering are promising
platforms to recapitulate the physiological microenvironment to promote the regeneration
of those tissues. In these hydrogels, the in situ deposition of mineral crystgdly depends

on organic/inorganic phase interaction and the role of polyelectrolyte compounds. The
chemical structure and biology of the biopolymer chitosan and the high viscosity and shear
thinning behavior of its aqueous solutions make it highly sigtér 3D printing applications

in designing of functional 3D tissue models. Despite the chitosan biocompatibility, bioactivity,
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and the contribution of calcium orthophosphates minerals to osteogenesis, developing a
homogeneous mineralizechitosan 3D printed hydrogel composite with high shape fidelity,
which promotes 3D cell growth, remains challenging. We aim to develop a 3D siepo
hydrogel scaffold based on chitosan as organic phase and calcium orthophosphate (e.g.
hydroxyapatite) as mineral phase, through 3D printing technology, including in situ biomineral
formation during biopolymer gelation. To achieve this goal, an exirdsased 3D printing
method was optimized by screening parameters like: the concentration of chitosan and the
chitosan/biomineral ratio in the ink, the conditions for polymer crosslinking into hydrogel,
and printing process parameters. This strategy endbéehieving the formation of a
homogeneoushdistributed mineral phase within the biopolymer matrix, in a given flexible
3D design. SEM and FTIR were used to characterize the composite microstructure and
chemical structure, respectively. The crystallingpd mineral phase allomorph were
characterized by XRD. The biological assessment of printed scaffolds was performed in cell
culture studies. A good distribution of cells in the porous network indicated the combined
effects of microstructural signals, bida@ chitosan and biomineral. The results highlight the
positive influence of in situ biomineralization on achieving homogeneous microstructure and
improved biological properties of mineral/chitosan scaffolds, offering an avenue to engineer
bone-related ard other mineralized tissues biomaterials for biomedical applications.
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Analytical tools to detect, quantify and localize chitin and chitosamsitu
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In most biological sources, chitin and chitosan are embedded within complex matrices (e.g.
fungal cell walls), making them difficult to isolate and analyse. To address this limitation, we
have developed enzymatic mass spectrometric coupled workflows. Teeempce of
chitin/chitosan in a sample is verified by enzymatic digestion with chitinase/chitosanase, after
which the characteristic oligomeric products are detected via MS. The total amount of
chitinous polymer is quantified by completely degrading theslgmers into their monomeric

units and measuring the concentrations of the two constituent monomers: glucosamine
(GlIcN, D) andll-acetylglucosamine (GIcNAc, A), which are quantified again via MS. While this
approach provides reliable bulk measurements of chitin/chitosan content and degree of
acetylation (DA), it does not offer insights into spatial distribution, local pattern aftieon

(PA) or precise DA of individual polymer domains. However, it is assumed that a chitin
polymer with a high average Dway contain small partially deacetylated areas. These
regions, where these micrdomains of deacetylated material may serve specialised
physiological roles, cannot be detected by measuring the average value.

Highly specific chitinand chitosarbinding proteins fused to fluorescent reporters (e.g. GFP,
RFP, and YFP) might help to visualise such dormasiti. These probes might enable the
direct microscopic observation of acetylation patterns within intact tissues. In addition to the
two proteins described earlier (CBP and CAP), we repurposed the chitinosanase from the
plant-pathogenic fungusAlternaria alternata(AaChio). By introducing single amino acid
mutations in the enzyme's active site, we have coneéraChio into a chitosannding
module with an unparalleled affinity for partially acetylated chitosan. Unlike any other
existing tools, this engineered protein has the highest reported binding affinity for chitosan
with intermediate DA, providing a powl means of mapping partially acetylated patches in
complex biological matrices.

NFER CE OF THE EUROPI CHITIN SOCIETY
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ChitosanBased Nanopatrticles for Stable and Controlled RNA Delivery
Christian Willem’s Fitore Mejzirfi, Annelie Bading LindaMarie Rauch Karsten Madet

Alexandra Grubér Oliver KriigeKnolF, Bernhard BobuséhEvelyn DoroszewskiAnnika
Brehmef, Katja Richtér

'Heppe Medical Chitosan GmbH, Halle (Saale), Gerrfidaytin Luther University Halle
Wittenberg, Halle (Saale), GermaflyDX Fluid Dynamix GmbH, Berlin, Germany.
4Fraunhoferinstitut fur Produktionsanlagen und Konstruktionstechnik IPK, Berlin, Germany

RNA offers broad potential for therapeutic applications, particularly in vaccines and advanced
medical treatments. However, efficient intracellular delivery remains a major challenge, as
RNA must cross cellular barriers to exert its biological functiomnaeds to be released in a
controlled manner to allow an expression over a longer timeframe. Chitosan is a promising
carrier material due to its biocompatibility, biodegradability, and its ability to transiently open
tight junctions, making it highly attcéive for drug delivery applications.

In this study, we present the synthesis of model chitosan/RNA nanoparticles using a novel
mixing technology that enables the reproducible production of homogenous particles suitable
for targeted drug delivery. A systematic investigation was conducted tcidgte the
relationship between chitosan physicochemical properties and particle formation, stability
and release of the RNA.

It could be demonstrated, that stable nanoparticles with low PDI values can be reliably
produced using the developed process. Furthermore, the particles exhibit measurable
transfection capability, highlighting their potential as efficient RNA delivergsyst

These findings contribute to the rational design of chitobased nanocarriers and enable

the establishment a scalable platform technology for stable, efficient, and controllable
chitosanbased RNA delivery systems of a support their further developnuerttibmedical

RNA applications.
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Development and Characterization of Chitos&ased Active Films Enriched
with Protein Hydrolysates from Fish Byroducts
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School of Science and Technology, Universidade Nova de Lisboa, Lisbon, Portugal.
3GeoBioTec, Departamento de Ciéncias da Terra, NOVA School of Science and Technology,
Universidade Nova de Lisboa, Lisbon, Portugal

The global expansion of fish production and consumption has increased significantly in recent
years. Approximately 70% of fish is processed before sale, resulting in the generation of large
amounts of waste, which still contains nutrienth by-products. To valorize this biomass,
protein hydrolysates were extracted from fish-pyoducts using subcritical water extraction.
These hydrolysates were then incorporated into chitosaised films to create bioactive
packaging materials. Active films were producsthg the solvent casting technique to assess
their suitability for food packaging applications. The fitrming solutions consisted of
chitosan (1.5% w/v) dissolved in 1% (v/v) acetic acid, with glycerol added as a plasticizer at a
concentration of 30% W/Wchitosa). The protein hydrolysates were incorporated at
concentrations of 25% and 50% (wWhassar). The inclusion of hydrolysates resulted in a
noticeable color change in the films, shifting from light yellow to brownish tones. This change
led to a reluction in optical transmittance at 600 nm, decreasing from 88% for the control
chitosan film to 79% and 76% for the films containing 25% and 50% hydrolysate, respectively.
Importantly, water vapor permeability was not significantly affected by the additd
hydrolysates. Additionally, surface wettability, assessed through contact angle
measurements, and mechanical properties were maintained. A slight increase in water
solubility was observed with higher hydrolysate content. These results demonstrate that
protein hydrolysates derived from fish d{pyoducts can be successfully integrated into
chitosanbased films without compromising their essential functional properties. This
approach supports circular economy principles by transforming discarded fish $soima
valueadded, bioactive packaging materials. Ongoing research is focused on the co
incorporation of the solid extraction residue along with the hydrolysates to achieve full
valorization of fish byproduct biomass.
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Hydrogels and electroactive tissue engineering biomaterials based on
chitosan and alginate by 3D (bio)printing

Shaghayegh Jahan@RCID ib) Joseph Amoakpingo Doencl®RCID ib) Tuan A. Tran
ORCID iH Dulce GonzaleiosqueraORCID iB) Leonid lonoY, Luca Bifant Johann
Schorzmanh Frank Doeppér Roland ZengerfeAnayancy OsoriiadrazoORCID ib

tUniversity Bayreuth, Bayreuth, Germadyniversity of Freiburg, IMTEK, Freiburg i. Br.,
Germany

Electroconductive biomaterials are particularly relevant for tissue engineering applications in
which electrical signaling can play a major role in cellular function, synchronization, and
maturation. In this work, 3D hydrogel composites, based on graphanepatrticles and the
polysaccharide chitosan or alginate, were obtained by 3D (bio)printing. Extrbaged
bioprinting was appropriate for the development of 3D electroactive biomaterials for tissue
engineering applications. The rheological, electroclwaiand biological properties of the
biomaterials were investigated. These properties could be tuned by especially varying the
content of electroconductive material. The microstructure of the printed hydrogel scaffolds
was characterized by scanning electmicroscopy (SEM). Rheological analysis demonstrated
that all formulations exhibited appropriate viscosity and flow behavior for microextrusion.
Electrochemical impedance spectroscopy (EIS) allowed optimizing the composition for
improved electrical propeies. Cell culture studies demonstrated the feasibility of these 3D
printed biomaterials for applications in the engineering of eleg&eponsive and bioactive

3D tissue models.


https://orcid.org/0009-0005-1733-1994
https://orcid.org/0009-0006-2352-807X
https://orcid.org/0009-0001-5389-1201
https://orcid.org/0000-0002-9224-2298
https://orcid.org/0000-0003-1312-622X

: .03 15th
o oo EUCHIS
000 2026 —=:==

PC61
Abstract ID91

Green solvents fof -chitin isolation

Inmaculada Arana@RCID i, Ruben GiGonzald, Jhon S Galarza GafciAndrés R
Alcantar&

lnstituto Pluridiciplinar. UCM, Madrid, SpatRharmacy Faculty. Complutense University,
Madrid, Spain

The gold standard for chitin isolation is chemical methods, even though they are
environmentally harsh. Therefore, there is a growing interest in developing more sustainable
procedures [1]. Deep Eutectic Solvents (DES) are of great interest in chiticesdiento their

unique properties [2]. Various combinations of DES have been explored for chitin isolation,

but few studies have examined lacicl 8 SR S5 ®DKATFRWI Aaz2fl A2y /
Valerolactone are also green solvents that have not yet beepl@yad for chitin isolation. In

this work, lactic acibased deep eutectic solvents (glycelattic acid, betaindactic acid, and

choline chloridef  OGA O I OARU HYRSNBNBYS2Yy S yRNGB SE LI 2
isolation from two species of squigens. In the chemical isolation, the yields for lllex
Argentinus and Dorytheutis were 21% and 32%, respectively. In Table 1, it can be observed
that, under the same reaction conditions as in the chemical procedure, the proteins were
partially removed, but.JdzN&Ehitin was not isolated. Therefore, longer times (24 and 72 h)

or higher temperatures (120 °C) were evaluated. Results showed that larger times only
achieve moderate protein elimination, while the best results were achieved at 120°C and 2h
withDESA A Yy OS (KA & GSYLISNI (dzNB Qalegfojadtane. m Samplss SR 6 A
with better performance chitin was characterized by elementary analysI3R and XRD

Table X L & 2 f dchititk & §0°CHoF 2hi

Sample Solvent Yield, %
lllex Bet-lac 98
argentinus
Chlolac 90
Gly-Lac 83
Cyrene 72
1-Valerolactone 81
Dorytheutis Betlac 91
Chlelac 79
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Cyrene 85
1-Valerolactone 89
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In vivo immunological activity of chitosaderived nanoparticles

Ronge XingChaojie Xu, Kecheng Li

Laboratory of Experimental Marine Biology, Institute of Oceanology, Chinese Academy of
Sciences, Qingdao, China

Ronge Xing

Chitosan has been studied as an immunomodulator, but there were not many studies using
chitosan derivatives as adjuvants alone. After a preliminary study, we found that
nanoparticles prepared from chitosan derivatives had better cellular immune activiiy as
adjuvant. Therefore, animal experiments were conducted to further investigate the
performance and mechanism of nanoparticles as immune adjuvants. In the experiments, we
injected the mice with the vaccine twice every 7 days. Subsequently, we measwred th
expression of immunoglobulins, immune factors, immune genes in tissues and tissue sections
were performed in the mice. The results showed that CR2&CEOVA (C2,3,6 chitosan
sulfatechitosan quaternary ammonium salvalbumin) and NHACAOVA (NGO
carboymethyl chitosarchitosan quaternary ammonium salvalbumin) nanoparticles with

good cellular immune activity can significantly improve the secretion of immune factérs IL
TNF, imi @ [/ KAdG2aly RSNAOGIFGAGBS yI y2Ll Noritef S&a K1
secretion of immunoglobulins and various immune factors in mouse serum. It has a high level
of safety for the liver, kidney, and spleen immune organs of mice. This further indicates that
chitosan derivative nanoparticles have potential as vacaufjavants.
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Antibacterial ChitosarCoated Silicone Using Green Surface Functionalization

Daniel Amartj Gudny E. BaldvinsdéttjrVivien Nag¥ Freygardur ThorseinssriMar
Massort

Faculty of Pharmaceutical Sciences, School of Health Sciences, University of Iceland, Hagi,
Hofsvallagata 53,, Rekjavik, Icelarilinamo, Hofsvallagata 53, 107 Reykjavik, Iceland,
Rekjavik, Iceland®Ossur hf, Grjéthalsi 5, 110 Reykjavik, Rekjavik, Icelffatulty of
Pharmaceutical Sciences, School of Health Sciences, University of Iceland, Hagi, Hofsvallagata
53, 107 Reykjavik, Rekjavik, Iceland

Silicone is widely utilized in medical devices such as catheters and implants due to its flexibility
and biocompatibility. However, the risk of microbial colonization and infection remains a
major concern, particularly for loaggrm implants and indwellinglevices. In this study,
chitosan was employed as a natural and biocompatible antibacterial coating material,
deposited onto silicone surfaces through a green and biocompatible activation technique
using ethanolamine. Our results indicate that ethanolamineisopropanol efficiently
activates silicone surfaces without reducing their tensile strength, making them suitable for
subsequent functionalization. The activated samples maintained stable surface amino group
densities for at least 10 days, as verifieg fluorescence imaging and ninhydrin assays.
Furthermore, chitosaitoated silicone markedly decreased both Grpaositive and Gram
negative bacterial colorforming units (CFUs), witBnterococcus faecalounts dropping
FNRY 1M (2 odT [23Tse [/ C'kKY[D ¢KAaA ailddzReée LINB
friendly approach with high potential for developing antibacterial coatings on medical devices
that minimize infection risks and improve lotgrm functionality.
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Wet spinning of zirconium phosphatkaded chitosan fibers

vy Ann Razonadd, Pierre Alcouffé Ruben Vera Francois LdxOlivier Tillemertt
Alexandra Montembault Laurent Davitl

IMP, Lyon 1, Villeurbanne, Frané@MMME, UP Diliman, Quezon City, Philippisk3A,
Villeurbanne, FrancélLM, Villeurbanne, France

Chitosanbased fibers are promising candidates for surgical applications due to their
biocompatibility, biodegradability, and minimal foreign body response. In particular, wet

spun chitosan fibers offer potential as functional suture materials for canesection
delimitation, where mechanical integrity and biological compatibility are essential for
intraoperative guidance and diagnostic support. However, the inherent brittleness of chitosan
fibers limits their practical implementation in such settingsZTI@ S NO2 YS G KA & f A Y)
T AND2YyAdzY LIK2ALIKIGS 0%NBIthjOoiilih %NXIOZX |
and incorporated into chitosan fibers to enhance their mechanical performance. ZrP
nanoparticles with different aspect ratios andesawere prepared under controlled reaction
conditions, yielding isotropic nanoparticles via thecgel method and nanoplatelets via the
hydrothermal route. The nanofillers were dispersed in the chitosan spinning solution, and
composite fibers were fabrited by wet spinning using varying drawing ratios and filler
concentrations. Structural, mechanical, and biological evaluations demonstrated that ZrP
incorporation significantly improved fiber plasticity up to a critical concentration threshold,
while maingining structural integrity. Preliminary in vitro G8kssays confirmed high cell
viability, indicating good cytocompatibility. These results highlight the potential of ZrP
reinforced chitosan fibers as mechanically robust, biologically compatible anesbitvable

materials for surgical sutures aimed at cancer resection delimitation.
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Crystal Structure Based Loop Engineering of Chitin Oligosaccharide
Deacetylase from Chitinolytic bacterial/ibrio harveyi(VhCOD)

Sirikan Pongna®RCID i) Tamo FukamizORCID i) Bruno M MoerschbachgRCID if)
Margareta J. Hellman®RCID if) Stefan Cord_andwehrORCID if) Wipa Sugint®©RCID ib

idyasirimedhi Institute of Science and Technology, Rayong, Thailastitute of Plant
Biology and Biotechnology, Munster, Germany

‘ux
&

Sirikan Pongnan Tamo FukamizB8runo M Moerschbacher

g

Margareta J. Hellmann Stefan CoreLandwehr Wipa Suginta

The chitin oligosaccharide deacetylase frdfibbrio harveyi(VhCOD) plays a crucial role in

chitin bioconversion by catalyzing the s#pecific deacetylation of a chitooligosaccharide

chain. The enzyme consists of a CE4 catalytic domain and two CBM12 carbchyuiiatg

Y2RdzZ Sad LGa OF G f & & soBserved HiglicAsi tyial, is@@rauNdedh v | (0 SF
by six loops (LgL6), among which loops 3 and 4 are proposed to regulate substrate access

and product release through conformational gating. Kinetic analysis based on continuous
measurement by spectrophotometeshows that VhCOD exhibits high activity toward

O6Df Ob! O0i o0dzi RNIYIGAOIffe& NBRAdzOSR | OGADAGE
To improve accessibility for longer substrates, Trp168 (loop 3) and Trp212 (loop 4), residues
implicated in loop movement, were mutated to VhCODW168A and VhCODW212A,
respectively. UnexpectedlyYhCODW168A displayed a dramatic decrease in catalytic
turnover across all substrates, where&$CODW212A retained activity comparable to

VhCOD. InterestinglyVlW h52 mcy! &AK26SR NBt I 0AGSt& SyKIyoO
and exhibited a significantly lowed, (48.45 pM) compared to wild type (193.10 uM) and
VhCODMW212A (224.90 uM), indicating enhanced substrate affinity despite reduegd V
Structural analysis reveals no major conformational differences among the enzyme variants,
except localized changes in the mutated loops. Furthermore, an acetate molecule was
O22NRAYIFGSR gAGK GKS OFGFftediArld UsputrotintBey Ay
wild type. Supporting this, MD simulations using the crystal structure oMiteODW168A
complexed with (GIcNAc)3 showed greater flexibility of loop ¥WMCODWG68A than in
VhCODW212Aandly h5® [/ 2y aAiadSydtes OSGIGS AYKAOAUA
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substrate demonstrated thatvyhCODW168A was more sensitive to increasing acetate
concentrations thatwhCODW212A andhCOD, supporting the hypothesis that the changed

loop dynamic oVhCODW168A may stabilize a prodbound state with a zincoordinated
acetate promoting product inhibition.

Key words Vibrio harveyi Chitinoligosaccharide deacetylase, StructBesed Engineering
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Chitin Deacetylation enables extracellular matrix maturation and function

Matthias BehtORCID iPDhyeykumar Rabadiya

Leipzig University, Leipzig, Germany

Insect chitin deacetylases (CDASs) are secreted carbohydrate esterase 4 (CE4) enzymes that
partially deacetylate chitin in cuticles, affecting fiber packing and mechanical properties.
Insects possess small CDA gene familietQ(3nembers) organized into &vorthologous
groups (tV), which share a conserved catalytic domain but differ in their auxiliary domains
and tissue expression patterns. Drosophila melanogaster contains five CDAs. We analyzed
their domains and will present the structures, catalytic damsa and potential catalytic
domains, comparing them to known CDAs. We further knocked down two Drosophila CDAs,
leading to disruption of the tracheal and epidermal chitin/chitosan matrix architecture and
exoskeletal function. Confocal and transmissioncetEn microscopic studies revealed
detachment of the chitinous matrix from underlying epithelial cells, demonstrating that chitin
deacetylation is essential for chitmatrix adhesion.
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Swelling hydrogels based on chitosan derivatives grafted with metal
chelatants

Juan Felipe Salazar Ar&CID it?, Francois Li#xOlivier Tillemeri Alexandra
Montembaul®, Fabrice GouanveLaurent Davitl

lUniversite Claude Bernard Lyon 1, INSA de Lyon, Université Jean Monnet, CNRS, Ingénierie
des Matériaux Polymeéres (IMP), UMR 5223, Lyon, Fradoécersite Claude Bernard Lyon
1, CNRS, Institut LumieMatiére (ILM), UMR 5306, Lyon, France

Hydrogel swelling is central to drug delivery and tissue engineering applications due to high
water-uptake capacity (Becerra et al., 2017; Feng & Wang, 2023; Omidian & Park,T204.0).
study explored how controlled functionalization of chitosan hydrogeith chelating
molecules can modulate swelling behaviour and drug release performance.

Chitosan materials with varying degrees of acetylation (DA) from 6% to 29% were grafted with
DOTAGA (hydrophilic chelator) and®ZO (hydrophobic chelator). Crosslinkexe physical
hydrogels were prepared by combining functionalized chitosans witkDAvehitosan (DAG).
Dynamic vapour sorption revealed that increasing DA enhanced hydrophilicity, further
amplified by DOTAGA grafting, while-BEZO reduced it. The functionalized xerogels
demonstrated enhanced swelling capabilities following psesécondorder kinetics

and achieving High Swelling Hydrogel (HSH) status according to (Feng & WangFRzfi#8)

1A). Swelling capacity could be controlled through three structural parameters: DA, DOTAGA
substitution degree, and BR2FO substitution degree. DOTAGA grafting increagetling due

to steric hindrance reducing crystallite formation and increasing hydrophilicity, whereas Bz
DFO had the opposite effect due to its hydrophobic character, despite also reducing
crystallinity.

Drug delivery potential was evaluated using rhodamine 6G as a model compound (Figure 1B).
DOTAGAunctionalized hydrogels showed higher dye release but retained significant
amounts due to electrostatic interactions between anionic DOTAGA and cationicnimozla

6G. BZDFO grafting partially mitigated these interactions through steric effects. All
formulations followed pseudsecondorder release kinetics, indicating swellidgven
mechanisms.

These tuneable chitosamased HSHs offer strong potential for drug delivery, particularly for
anionic active compounds, where enhanced swelling capacity can optimize both loading and
release performance.
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Figure 1 A Swelling in ultrapure water of xerogel formulations at 25°C and pH 7 £ 0.5; solid
lines represent pseudeecondorder modelling, and the dotted red line indicates the

minimum swelling ratio for HSH classification (Feng & Wang, 2023). B Rhod#niakease
profiles from different gel formulations.
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Innovative biocatalysts based on chitosan derivatives and enzymes

LarisaMaria Petrild, Maria Karayianhj Tudor Vasility Marcela Mihdi, Stergios Pispas

Petru Poni Institute of Macromolecular Chemistry, lasi, Romanieoretical and Physical
Chemistry Institute, Athens, Greece

é

LarisaMaria Petrila

The present study explored innovative approaches for the preparation of biocatalysts based
on the selfassembly of laccase and chitosan or chitosan grafted with [goly(
isopropylacrylamide) chains [1]. The effective formation of the nanoassemblies resided in the
formation of electrostatic, hydrogen and hydrophobic interactions between the enzyme and
the polysaccharides, as confirmed by molecular dynamics simulationsflamscence
spectroscopy. The obtained nanostructures served as an effective encapsudgtitem for
laccase, leading to an increased stability of the enzyme against pH variations or thermally
induced denaturation [2, 3]. Moreover, the prepared nanostructures exhibited enhanced
catalytic activity as compared to the native enzyme due to treqetive and activator role

of the chitosan/ chitosan derivative. The catalytic performance of the obtained
nanostructures was tested in the degradation of Indigo Carmine and Congo Red, showing
enhanced degradation of the target molecules in the testedditions. The obtained results
demonstrated that the formation of chitosalbased nanostructures significantly enhances
the catalytic potential of laccase.

This work was supported by the Romanian National Authority for Research, by project
HYBSAC, project number PNRERS9202218-201, within the National Recovery and
Resilience Plan.

1. MariusMihai Zaharia, Florin Bucatariu, Maria Karayianni, ER@aaiela Lotos,
Marcela Mihai; Stergios Pisp&ynthesis of Thermoresponsive Chitogmaft-Poly(N
isopropylacrylamide) Hybrid Copolymer and Its Complexation with Bbljners16,

1315, 2024. https://doi.org/10.3390/polym16101315

2. LarisaMaria Petrila, Maria Karayianni, Tudor Vasiliu, Razvan Puf, Marcela Mihali,
Stergios Pispastimuliresponsive laccase/chitosapgPNIPAM  complexes: A
sustainable strategy for biodegradation of organic pollutants, International Journal of
Biological Macromolecules, 322, 146754, 2025.
https://doi.org/10.1016/j.ijbiomac.2025.146754
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Chitosan derivatives and human serum albumin: Binding affinity as a function
of temperature

CameliaGeorgiana Marandis? LarisaMaria Petrild, lonel Mangalagit) Stergios Pispas
Marcela Mihat

tAlexandru loan Cuza University of lasi, Faculty of Chemistry, lasi, RotRahia.Poni
Institute of Macromolecular Chemistry, lasi, RomafTdeoretical and Physical Chemistry
Institute, Athens, Greece

Biopolymers have gained attention in the recent years due to their excellent properties and
promising benefits for humanity. From this perspective, chitosan was found to be an effective
biopolymer for chemical modification to obtained new derivatives witiproved properties,
including responsiveness to external stimuli. Given the biocompatibility of chitosan, the
interaction of chitosan derivatives with various biomolecules, including proteins, constitutes
a subject of interest. In this respect, the intetan between chitosan derivatives and human
serum albumin (HSA) can provide valuable informations regarding their potential use in the
biomedical field. The present study aims to evaluate the interaction between chitosan
modified with polyN-isopropylacrilamide) and HSA. The synthesis route for
thermoresponsive chitosan derivatives was adapted from literature [1]. The binding of the
protein and the copolymer was investigated through spectroscopic and analytical methods,
focusing on providinsights intathe temperaturedependent binding mechanism, following
GKS OKlIy3Sa Ay (GKS LINRGSAyQa Ffd2NBaOSyoSs
concentration.

This work was supported by the Romanian National Authority for Research, by project
HYBSAC, project number PNRERS3202218-201, within the National Recovery and
Resilience Plan.
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A Novel ChitosafBased Polyampholyte Hydrogel for the Subcutaneous
Delivery of AntibodyDrug Conjugates: From Physicochemical
Characterization to NorHuman Primate Studies

Elies Belarouti Capucine HervyGuillaume JacquétLaurent Davit) Alexandre Detappe
Olivier Tillement

lnstitut Lumiére Matiere, Université Claude Bernard Lyon 1, CNRS, Villeurbanne,
Villeurbanne, Francélnstitut Strauss Strasbourg, Strasbourg, Frafiogénierie des
matériaux polymeéres, Université Claude Bernard Lyon 1, Villeurbanne, France

Elies Belarouci

AntibodycDrug Conjugates (ADCs) combine monoclonal antibody specificity with cytotoxic
potency, advancing targeted cancer therapy. However, conventional intravenous (IV)
administration causes rapid systemic distribution, high peak plasma concentratidns, of
target toxicity, and requires strict hospital monitoring. Subcutaneous (SC) delivery offers a
patient-friendly alternative. Yet, direct SC injection of ADCs is challenging due to poor tissue
diffusion, low bioavailability, and local inflammation fromMnigdrug concentrations (Chang et

al.,, 2023). To address these issues, we developed an injectable hydrogel based on
functionalized chitosan. Chemically modified with anionic groups, the chitosan acts as an
ampholyte: it remains fluid at a slightly acidiceiciion pH and rapidly gels at physiological pH
(Gréa et al., 2024). This in situ depot traps the ADC for gradual release, protecting surrounding
tissues and preserving drug stability (Fig. 1A). The platform was validated using trastuzumab
emtansine (IDM1) and trastuzumab deruxtecan {0Xd). Physicochemical and rheological
analyses confirmed its injectability and jpesponsiveness, while its in vivo biodegradation
was tracked via fluorescence (Fig. 1B). Initial studies in mice demonstrated sustained drug
release and preserved therapeutic efficacy. Building on these models, studies-hunganm
primates confirmed reduced local toxicity and achieved a pharmacokinetic profile highly
comparable to IV delivery (Fig. 1C). Overall, this hydrogel platform showng giatential for

safer, ambulatory ADC administration.
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A Green Route to Lowlolecular-Weight Polymers via Aspergillus Niger
Fermentation

Javad Chehri
Valencia, Valencia, Spain

This research develops a sustainable method to producentmecularweight chitosan
(LMWC) from the fungusAspergillus nigeras an alternative to crustacean sources.
Fermentation conditions were optimized to maximize biomass. Chitin was extracted through
chemical and enzymatic methods, with the enzymatic process (using lysozyme/snailase and
trypsin) yielding more chitin (22.3%s. 20%). Enzymatic deacetylation using chitin
deacetylase also produced chitosan with a higher degree of deacetylation (74.3%aDD)
chemical methods. Subsequent enzymatic depolymerization with kytozyme was superior,
yielding more LMWC (13%) with better solubility and purity than the chemical route.
Comprehensive analysis confirmed the structural and functional properties of tgafu
chitosan.

KeywordsAspergillus Niger, Chitosan, Chitin, low molecular weight.
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Nanoparticles from a chitdibrary: Polyelectrolyte Ouzo nanoprecipitation
window, size distribution and stability

Xie CHENGFrancois Ganachaydsuillaume Sudfe Xibo Yafy Julien Bernarg Laurent
David

1MP, Villeurbanne, France.
2Tianjin University, Tianjin, China

Nanoprecipitation, also known as the "Ouzo effect,” is an efficient, ergagiyng method for
producing polymerimanomaterials by solverghifting [1]. It involves dissolving a polymer in

a solvent and adding an argolvent to make the polymer precipitatas nanoparticles. This
process is controlled and reproducible, requiring that the solvent andsamitient be miscible.
Chitosan, a biocompatible natural polysaccharide, has potential in various applications like
drug delivery, vaccines and tissue engineg. However, conventional methods for preparing
chitosan nanoparticles, such as crosslinkindemulsification, areoften complex
anddifficult to scaleup industrially{2,5]. Therefore, this studjocuses on the preparation

of chitosan nanoparticlessingsimplenanoprecipitation.

In this work, acetone was selected as the auivent for chitosan solutions, due to its
favorable physicochemical properties. Our objectives were to identify suitable conditions for
chitosan nanoprecipitation, investigatee effectsof chitosan macromeicular structure
(meandegree ofacetylation and mean molar masa)d environmental factors (pH and ionic
strength), and elucidateanoprecipitation mechanisms, nanoparticle size control, and phase
separation.

To achieve these goals, we first customized a elifir@ary with different DAs and molecular
weights. Based opreliminary cloud point and visual observations, we have established the
phase diagrams of the water/acetone Ouzo dom@indifferent chitosansindervaryingpH

and salt concentrationdn addition,the size, morphologyurfacecharge and
growth kineticsof nanoparticleformed within the ouzo regiowere comprehensively
characterizedusingDLS, TEM and UV/vis spectroscdpyally, we developed bicarbonate
mediatedstrategy thatsuccessfully yields stable pure chitosan nanoparticles in aqueous
systems at elevated pH, therebyoadeningtheir potentialfor practical applications.
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Molecular WeightDependent Functionalization of 3G T, MXene with
Chitosan: Surface Chemistry and Composite Morphology

Modnica Mayté Vasquez Alfardrrancisco Rodriguez F&liwaldo Manuel Arglelles Morfal
Eber Addi Quintana Obreg®mima Carolina Galvez Iriui.eunam Fernandez Izquiefgo
Manuel Quevedo LopézMaribel Plascencia Jatomea

lUniversidad de Sonora, Hermosillo, Mexico.
2Centro de Investigacion en Alimentacion y Desarrollo, Hermosillo, Mexico.
3University of Texas at Dallas, Richardson, United States

TG T MXene is a twalimensional transition metal carbide with high electrical conductivity
YR | OKSYAOFffteé& dGdzyl oftS adaNFIFOS RSO2NI (SR
Functionalization with biocompatible polymers prevents MXene restacking and enables
interfacial tailoring for agricultural, food, and biomedical applications. Chitosan, a cationic
polysaccharide obtained by chitin deacetylation, is an attractive functionalizing agent due to
its aminerich backbone, filrforming capacity, and antimiabial activity. However, the role

of chitosan molecular weight (MW) on MXene functionalization remains poorly explored.
TeGTx MXene was synthesized by mixadid etching (HF/HCI) of:AIG MAX phase. Two
commercial chitosans of different molecular weights-(C&d C&) were characterized by
potentiometric titration and capillary viscometry. dSexhibited a degree of deacetylation

(DD) of 73.0 % and an average viscosity molecular wefdt kDa, while G3 showed a DD

of 65.8 % and an average viscosity molecular weight of 153 kDa. CS/MXene composites were
prepared with MXene loadings of 25, 50, and 75 % by weightharchcterized by SEM, XPS,

and Raman spectroscopy.

XPS confirmed successful Al removal and the presence of surface terminations on MXene. In
composites, the N 1s signal verified chitosan incorporation across all formulations. Raman
spectra showed that GEprovides more complete MXene decoration at low MXeontent,

while CS favors greater MXene surface accessibility. SEM revealed tHataClitated more
uniform MXene dispersion, whereas-28duced surface roughness at high MXene loadings
(75 wt%), consistent with viscositiriven constraints. Theseesults establish that chitosan

MW governs the extent, uniformity, and mode of CS/MXene interfacial interaction, providing

a rational basis for designing chitosan/MXene materials for biosensing, food safety, and
antimicrobial applications.
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Chitin composition and modification in the Peritrophic Matrix @iribolium
castaneum

Mario WegmannHans Merzendorfer

University, Siegen, Germany

The gut of most insects is lined by the peritrophic matrix (PM), a-penmeable membrane
essential for digestion and protection against mechanical stress, chemicals, and pathogens.
While recent research has elucidated many functional aspects of the RMmblecular
mechanisms underlying its structure and physicochemical properties remain poorly
understood. In particular, the roles of peritrophic matrix proteins (PMPs) and chitin
modifications by chitin deacetylases (CDAs) and chitinases (CHTs) in stieiB®
organization of the PM are largely unexplored.

To assess the impact of the degrees of deacetylation and polymerization on PM structure, we
systematically silenceficCDAyenes via RNAI in the model beellgbolium castaneumWe
analyzed phenotypic consequences on growth and viability and examined physicochemical
properties of the PM. Mass spectrometric determination of the degree of acetylation (DA)
NE@SEFESR I adNAR]Ay3Ife KAITK 5! TeCDAGNETGGDAY 5 N
AYONBI ASR 5! o6& dmom: G2 n dgapdgrap IXM OHTsiI(e.g..5
TcCDAG6 and TcCDAY were investigated for their roles in organizing the chitin
network. Notably, the larval cuticle has a layered organization with deacetylated chitin
present in exeand highly acetylated chitin in endocuticles. Depletion of chitin deacetylases
TcCDAL1 and@icCDA2 impairs chitin deacetylation in the exocuticle, which explains why they
are expressed in the integument.

To directly probe chitin structure, we performedray diffraction (XRD) analyses on PM
alYLX Sa Id .9{{., LL® ¢KS NBadzZ GAy 3 -¢hitinj O2y 73
with no significant differences in chitin allomorphs across anterior, aredor posterior

midgut regions. These structural insights complement our biochemical data and support a
model in which PM integrity depends on both chitin modifications and the supramolecular
organization throughout the gut.
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Analysis of chiteprotein interactions using gratingoupled interferometry

Ehab EAwaadORCID if) Fuzhu YarfgMartina Delbianc Hans Merzendorfér

Department of ChemistrBiology, University of Siegen, Siegen, Germédgpartment of
Biomolecular Systems, Max Planck Institute of Colloids and Interfaces, Potsdam, Germany
Ehab EAwaad

Chitin and chitosan (C/G8¢rived oligomers (COS) have been recognized as bioactive
molecules that interact with a wide range of biological systems including the immune system
to elicit defensive reactions. Subtle structural variations in C/CS and C@3efegred to as

Code , particularly the degree of polymerization (DP), the degree of acetylation (DA) and the
pattern of acetylation (PA), are thought to play a crucial role in defining their biological and
functional properties. Chitgrotein interactons are key mediators of the diverse activities
and effects of C/CS/COS; however, the impact of DP, DA and PA on these interactions remains
poorly characterized.

In this service project, we employ Grati@upled Interferometry (GCI), a highly sensitive,
labekree biosensing technology that enables riate analysis of chitg@rotein interactions.

To assess the impact of Coden the lectinbinding capacity of COS, we prepared surface
based biosensors functionalized with synthetic COS of-dedihed structures. These
biosensor chips were used to study interactions between COS and wheat germ agglutinin
(WGA), a plant lectin thiaspecifically binds McetytD-glucasamine (GIcNAc), the building

unit of chitin. Using this approach, we observed distinct \AiBWing profiles for COS variants
with different DA and/or PA, demonstrating a strong influence of the acetylation code on
lectin binding. Overall, this work est&iies a sensitive platform that can be further expanded

to systematically investigate the role of Code regulating chiteprotein interactions.
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Exploring Chitin Sensing in Olive
Xuanyu DongKatarzyna Rybaka, Constance Tisserant, Silke Robatzek

University of Munich (LMU), Munich, Germany

Chitin is one of the most abundant polysaccharides in nature and an essential polymer of
fungal cell walls. It is also recognized as a patheapgmociated molecular pattern (PAMP) that

triggers immune responses in plants, including the generation of neacxygen species

(ROS) and the activation of mitogantivated protein kinase (MAPK) signaling cascades. In

this study, we observed that chitin is able to induce a ROS burst inOliz@ ¢uropaepcallus.

Notably, while chitosan generally does not teéggmmune responses in model plants such as
Arabidopsisthaliane A G OFy Ay RdzOS | wh{ LINRRdzOGA2Y AY
odzi NBflFGA@GSte tSaa Ay (KS a4dzaOSLIIAOGES Odzf G
basis of chitirtriggered immunity in olive remains largely unexplored. In plantanuystif
receptorlike kinases (LysMLKs/LYK) and receplite proteins (LysMRLPs) are known to

mediate chitin perception and the recognition of fungal pathogens. To identify the pattern
recognition receptors (PRRs) involved in chitin sensing in olive, we generated haplotype
resolved genome assemblies for the two cultivars. Through geneitie and phylogenetic

analyses, we identified 30 olive homologs of known chitin receptors, includimgrhblogs

of CHITIN ELICITOR RECEPTOR KINASE 1 (CERK1, also known as LYK1), an indispensable c
receptor for chitin signalling, as well as 11 LYK4 and 8 LYK5 homologs which exhibit high chitin
binding affinity inArabidopsis thalianaThese genes will bested as potential contributors

to chitin or chitosan binding and perception in different olive cultivars. Our findings provide a
foundation for understanding chitiriggered immune responses in olive, including cultivar

specific differences, and may suppthe development of fungal pathogen resistant varieties

by molecular breeding.
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Synthesis of chiteoligosaccharides with defined structure

Fuzhu Yang Martina Delbiancd

DepartmenBiomolecular Systems,Max Planck Institute of Colloids and Interfaces, Potsdam,
Germany?Department of Biomolecular Systems, Max Planck Institute of Colloids and
Interfaces, Potsdam, Germany

Chitooligosaccharides (COS) compiisé m Minked Dglucosamine andN-acetytD-
glucosamine residues and exhibit immunomodulatory and antimicrobial activities. However,
most chitosan and COS derived from natural sources are poorly defined with respect to
degree of polymerization (DP), degree of acetylation (DA), and patéracetylation
(PA).This presents a significant challenge to investigate the impacts of DP, DA and PA on
biological and functional properties. Therefore, the synthesis of COS with defined structure is
a critical area requiring continued development.

Since glycan production via genetic engineering is generally not feasible, access-to well
defined COS still relies on chemical, enzymatic, or chemoenzymatic approaches. Automated
glycan assembly (AGA) provides a robust chemical platform for the rapid flockre
production of diverse glycans. Here, we employ AGA to synthesize COS witltefised
sequences, including structurally modified analogues. In parallel, incorporation of chitin
synthase into the workflow enables access to longer COS (DP > 4%¢. whlldefined COS

are subsequently applied to investigate clgpwotein interactions, immune receptor
responses, and crystalline morphologies.
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Defined chitin oligomers elicit NLRP3 inflammasomediated IL-m 1
secretion and innate immune training in human macrophages and monocytes

Timmy Richard®RCID i) Jumana KushkushMargareta Hellman®RCID if) Fuzhu
Yand, Martina Delbianc@RCID i) Bruno MoerschbachérAlexander WebeDRCID
“_31,4,5,6

linstitute of Immunology, Department of Innate Immunity, Tubingen, Germéngtitute

for Biology and Biotechnology of Plants, University of MUnster, Miinster, Germany.

3Department of Biomolecular Systems, Makanckinstitute of Colloids and Interfaces,

Potsdam, Germany.
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Tlbingen, Germany.

5iFIT¢ Cluster of excellence (EXC 2180). "Im@géded and Functionally Instructed Tumor

Therapies”, Tubingen, Germany.

6German Cancer Consortium (DKTK), DKTK Partner Site, Tubingen, Germany

Chitin is a ubiquitous fungal and parasitic polysaccharide-atétylglucosamine (GIcNAC)
that is sensed by and activates the mammalian innate immune system. However, the
structural requirements governing its immunostimulatory activity remain poorly ustded.

Prior studies have relied predominantly on crude chitin preparations, leaving the
contributions of e.g. the degree of polymerization (DP) and acetylation (DA) to immune
responses relatively undefined. Previously, we showed that -BeR@ndent immue
activation by chitin is strictly BAand DPdependent and that the host chitinase, CHIT1, can
generate active chitin oligomers from inactive polymeric chitin. More recently, we found that
chitin oligomers also activate the cytosolic NLRP3 inflammasontiive Ikmi & SONB G A 2
through phagocytosis. Contrary to many other NLRP3 activators, chitin oligomers did not
induce pyroptotic cell death but rather a prolonged hyperactivated state characterized by
robust cytokine output and preserved cellular integrifyhis fits well with the observation

that chitin oligomers were found to induce a known phenomenon of lofigen
reprogramming of immune cells, termed innate immune training/memory. Surprisingly, these
properties of DP1A5 chitin oligomers were reproded using certain synthetic DP6
2f A32 YSN& g AGK 3t dzAOweAES  aydrdlidkéages dadidathy dhat | { j
immunogenicity is not exclusively regulated by DP, but precise GICNAc positioning.
Collectively, these findings reveal that structurally definehitin oligomers can drive a
selective, nodethal inflammatory response in human monocytes and macrophages,
prerequisite for innate immune memory induction. That both chain length and backbone
chemistry can be independently tuned suggests that chitigophers may serve as precise
and controllable tools for mechanistically dissecting and ultimately harnessing-ctdticed
innate immune responses.
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