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The Group of Molecular and Industrial Biotechnology
(GBMI) at the Chemical Engineering Department of UPC is
a multidisciplinary research group combining basic and
applied research in the fields of bio-nanotechnology,
molecular biology, polymer engineering and genetic
engineering. GBMI has large experience in: enzymatic
functional modification of polymers and biopolymers for
industrial and biomedical applications, enzymatic
synthesis and polymerization, chemical and enzymatic
modification of proteins for industrial applications,
molecular engineering of proteins, purification, structural,
biochemical and functional characterization of
biomolecules, combined sonochemical-biotechnical
processes and hybrid biopolymer/inorganic nano-
antimicrobials. The integration of expertise in
biotechnology, molecular biology, polymer engineering
and genetic engineering within the same group is a very
unique characteristic of GBMI.

PRACTICAL CASES

Chronic wounds dressings POLURETHANE FOAMS WITH AgLig NPs

ENZYMATICALLY CROSSLINKED HYDROGELS COMBINING BIOPOLYMERS AND PHENOLIC COMPOUNDS 

Gallic Acid (GA)

+ Laccase (Lac)

One step green process Mild conditions
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Thiolated chitosan (TCS)

Absorb exudate
Maintain wound moisture

Reducing bacteria

Scavenginf ROS

MPO and MMPs inhibition

Enzymatically crosslinked hydrogel

Infection detection

Novel Treatments for visual and neural disorders

Visual receptor

Mutations associated with degenerative 
eye diseases (Retinitis Pigmentosa)

Natural phenolic 
compounds and receptor 

ligand analogues

NANO-ENABLED DIAGNOSTIC DEVICES
Detection of bacterial virulence factors through nanochannels blocking

Antimicrobial coatings

LAYER-BY-LAYER COATING OF MEDICAL DEVICES

Active 1 – Quorum quenching
enzyme acylase 

Active 2 – Matrix degrading
amylaseHybrid coatings
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Pristine catheter Enzyme coated catheter

ONE-STEP SONOCHEMICAL COATING OF MEDICAL 
TEXTILES AND DEVICES

Power US

20-100 kHz    

Cavitation in 
liquids  

Collapsing of 
cavitation 
bubbles  

Shock waves 
and 

microjets

Simultaneous 
NPs generation 

and coating

“Throwing 
stones” 

deposition of 
NPs 

In situ NPs generation and 
coating on cotton fibres

Inorganic ZnO NPsNon-coated fibres

Multifunctional coating on contact lenses (CL) with:

• ZnO NPs - strong bactericidal activity
• Chitosan - bactericidal properties, biocompatibility and high CL wettability
• Gallic acid - antioxidant and antibacterial activities

Pristine CL Coated CL

Antibiofilm NP-coating on urinary catheters:

• ZnO NPs - strong bactericidal activity
• Amylase - biofilm degrading activity 

Pristine catheter Amylase+ZnO NPs

Antimicrobial NPs NANOTRANSFORMATION OF ANTIMICROBIAL AGENTS
(antibiotics, metals, biopolymers and antimicrobial enzymes)

AFM images
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Live/dead test
Control αAgNAs
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Absence of Nanospheres

Presence of Vancomycin Nanospheres

- Dead bacteria 

Interaction with bacterial membrane
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aminocellulose hyaluronic acid

Polymer nanoparticle
template n = 5 bilayers of  hyaluronic

acid and aminocellulose
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+ -

Layer-by-Layer assembly of antibacteial biopolymers

Metal-enzyme nanoaggregates
Antibiotic nanotransformation


