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	Organization Short Name
	Lab3Bio- ECyT - UNSAM
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 University
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Public Research Centre
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 Large Scale Enterprise
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 Small and Medium Scale Enterprise
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 Public Body
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 International NGO
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 National NGO

	Research Fields
	 FORMCHECKBOX 
Chemistry CHE

 FORMCHECKBOX 
Social and Human Sciences SOC
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Economic Sciences ECO

 FORMCHECKBOX 
Information Science and Engineering ENG
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Environment and Geosciences ENV

 FORMCHECKBOX 
Life Sciences LIF
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 FORMCHECKBOX 
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	Sub-Fields / Keywords:
Materials Science – Biomedical Engineering – Cellular Biology

	Short Description 

of the Organization / Department
	The University of San Martín is a leading university that welcomes international collaboration in order to promote innovation projects. Strategically located in the metropolitan area of Buenos Aires, the University Campus offers an exclusive environment which includes laboratories with the latest equipment for research in technological development. The University’s infrastructure and facilities, partnership policies and highly-qualified faculty and staff all enable the consolidation of the productive capacity in its scope of influence, and the transfer of knowledge.  
Lab3Bio has a dual purpose: To incorporate biomedical technology into the research, development and innovation (R & D + i) platform of the UNSAM campus; and Provide equipment and highly specialized professionals to interact with students, teachers and researchers of the University and with those who require technological assistance.

The Biomedical research lines include: Generation of biomedical devices for clinical and research use; Production and processing of resorbable polymers; Understanding of the cell-substrate interaction; Development of in vitro and in vivo biodegradability protocols.

Among the products under development are: Reabsorbable membranes for skin regeneration;

Biotin for 3D printing for regenerative medicine; Micro and nano-particulate resorbable 3D compounds for bone regeneration; and Micro and nanocapsules for controlled drug release.

Lab3Bio has given rise to the formation of Biomatter, a technology-based company that promotes the culture of researcher-entrepreneur that promotes young researchers to:

Inserted to develop innovative products; Generate their own technology-based companies or

Focus on research oriented by demands of the productive sector and the community.

	Previous Related Projects / Research Experience
	Lab3Bio activities include research, development and innovation.

Research: production processes of biocompatible materials from renewable raw materials; Cell-substrate interaction mechanisms for different tissue types; Compounds that contribute to wound healing; Rheological behavior of liquids, gels and solids for biomedical applications; Protocols of in vitro and in vivo tests, among others.

Development of: 3D printing of bioinstrumentation and membranes, scaling process of production of biomaterials, biomedical applications of resorbable polymers (PHAs, PLA, hyaluronic acid, chitosan, etc); Biomimetic membranes as scaffolds for regeneration of skin, bone, cartilage; Hydrogels and biotins for 3D printing; Micro and nanoparticles for controlled drug release, etc.

Innovation to meet demands of the productive sector whose transfer - direct to the sector or through the generation of technology-based companies - implies reduction of imports, added value to manufactured products in the country and the sustained development of the national economy (compostable packaging , Reduction of the use of raw materials from non-renewable sources, reduction of energy consumption) and to respond to requirements of the community in general (separation of waste at source, life cycle of materials and products, etc.)

	Short Description of the Project idea 

(if foreseeable)
	Pharmaceutical active ingredient delivery systems in the form of microspheres or nanospheres are proving to be a safe alternative to traditional oral or parenteral administration modalities. Indeed, the use of particles allows localized and controlled release of the drug over an extended period of time from mechanisms of diffusion through biological barriers. Another advantage of these systems is the reduction of the possible systemic toxic effects associated with the traditional forms of administration. In addition, in the particular case of proteins and polypeptides for therapeutic use, controlled release particulate encapsulation is essential for the protection of these active ingredients against the hostile conditions of the immune system.

One of the major challenges in the field of oncology, in addition to the design of new therapeutic drugs, is the development of controlled release systems for chemotherapeutics that meet the requirements of being biocompatible, biodegradable, having a half-life Be clinically useful for therapeutic success. One of the advantages of nanoparticles is that they exploit their properties of high penetration and retention in the vascular and lymphatic drainage that occurs during the neoplasia. It is known that tumors create a highly irrigated blood vessel system that allows the passage of molecules in the range of nanometers. Thus the design of nanoparticles based on biodegradable polymers represents an attractive option for the administration of chemotherapeutics, especially if the drug remains inactive within the particle during circulation and is then released and activated once it is within the cells Tumor cells.

Multiple polymers of natural or artificial origin were used as materials for the manufacture of particles with application in controlled release of drugs. The polyhydroxyalkanoates are presented as materials with promising characteristics for this application given their excellent biocompatibility and biodegradability. Among them, poly (3-hydroxybutyrate) (PHB) and poly (3-hydroxybutyrate-co-3-hydroxyvalerate) (PHBV) were used in the preparation of these systems.

In the literature there are numerous studies about the manufacture of microspheres containing different antibiotics by the solvent emulsion / evaporation method [10-21]. A variation of this method is the double emulsion, water-in-oil-in-water (W / O / W). The main advantage of this method is the possibility of efficiently encapsulating hydrophilic drugs. In it, the drug dissolved in the aqueous phase is added to another organic phase containing the polymer, forming a water-in-oil (W / O) emulsion. Then a small fraction of this emulsion is added to a second aqueous phase containing the emulsifier, for example PVA, to stabilize the particles. Finally the evaporation of the solvent causes precipitation of the particles.

The research group to which the student will be incorporated has experience in obtaining emulsions through the use of surfactants approved for use in pharmaceutical products. A starting point for this thesis work will be the PHBV particle collection techniques used in previous work by the group.

By virtue of the above, the general objective of the work is to obtain PHBV particles of controlled sizes with a model protein incorporated in its matrix. The study of the particle sizes through statistical techniques and the evaluation of EE by means of protein dosing techniques is proposed. Through the design of experiments will seek to correlate what are the parameters of the process that influence the characteristics of the particles obtained and the release kinetics of the model protein.

	Related Call 
	Any MCSA call related to RISE, IF and ITN actions.
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	PhD Élida B Hermida

	Position in the Organization
	Director of Lab3Bio

	Tel
	0054 11 2077 1400 ext 6109

	Email
	ehermida@unsam.edu.ar


