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GENERAL INFORMATION ABOUT THE SUBJECT

Subject title

OPTIONAL SPECIALISED SUBJECT:
Nanomaterials in biotechnology

Name of the unit offering the subject

Doctoral School at the University of Rzeszow

Type of subject (compulsory, optional)

compulsory - optional specialist

Year/semester

Year |, semester |, year ll, semester |l

Discipline

Biotechnology

Language

English

Name and surname of the course coordinator

Raluca Maria Fratila, PhD

Name and surname of the person(s) teaching

the subject

Raluca Maria Fratila, PhD

Prerequisites

Extensive knowledge of biotechnology, familiarity with issues
related to nanomaterials used in biotechnology. Knowledge of
English at the B2 CEFR level, with a focus on specialised vocabulary.

COURSE SUMMARY
(synthetic description of the content and objectives of the course; 100-200 words)

SPECIALISED OPTIONAL SUBJECT: Nanomaterials in biotechnology
The course aims to organise the doctoral student's knowledge and explore the latest global discoveries related to
nanomaterials used in biotechnology and biomedicine. This specialist workshops will provide an in-depth
exploration of cutting-edge topics in nanobiomedicine and nanobiotechnology, offering students the opportunity
to engage with emerging concepts and technologies that are shaping the future of healthcare. The course
combines theoretical foundations with practical insights, fostering a comprehensive understanding of how

nanoscience is revolutionizing biomedical and biotechnological applications.

LEARNING OUTCOMES FOR THE COURSE AND VERIFICATION METHODS

Reference to Assessment
outcome Expected learning outcomes olutcc}ngle;sm(()r teaching. e)%g;nina:cion,
symbol eV? . ' (lectures, practical written
qualifications classes, etc.) examination,
(symbol) project, etc.)
Knowledge: Knowledge: knows and understands,
knows and | has knowledge
understands
No.
He has extensive theoretical P8S_WG *seminar paper/
knowledge supported by research research
experience in biotechnology and is project
familiar with current scientific
achievements, including global ones,
P85_WG2 in the field of nanomaterials used in
biotechnology. He is able to
independently refer to patterns related
to nanotechnological materials used in
biotechnology.




Has knowledge of global trends in the | P8S_WG *seminar paper/
development of nanomaterials used in research
P8S_WG2 biotechnology and understands the project
need for ongoing scientific research in
the field of nanomaterials.
Knows, understands and P8S_WG *seminar paper/
communicates with the scientific and research
P8S_WG3 profgssional community using . project
terminology related to nanomaterials
in their native and foreign languages.
Has  extensive  knowledge  of | PBS_WK *seminar paper/
nanomaterials used in biotechnology research
P8S_WKa and understands their impact on the project
progress of civilisation.
Skills: able to | Skills: able to
No.
Based on interdisciplinary knowledge | P8S_UW *seminar paper/
in the field of exact and natural research
sciences, is able to formulate and set project
ambitious research goals related to
research on nanomaterials used in
P85_UW1 | biotechnology. Is able to identify and
improve research methods, techniques
and tools, as well as draw constructive
conclusions based on the results of
research work.
Based on the available global P8S_UW *seminar paper/
literature, they are able to diagnose research
and solve research and scientific project
problems (both theoretical-conceptual
and technical), is able to implement
P8S_UW2 | innovative activities related to
research interests, and apply the
appropriate course of action to create
new elements of scientific
achievement in nanomaterials.
He/she is able to use his/her P8S_UW *seminar paper/
interdisciplinary knowledge and research
research experience to analyse and project
evaluate available scientific
achievements in the field of
P8S_UW3 nanomaterials used in biotechnology,
expert opinions and other scientific
publications on nanomaterials,
formulating his/her own opinions,
including critical judgements.
Able to conduct research based on P8S_UK *seminar paper/
foreign-language literature and research
P8S_UKG6 actively participate in international project

scientific and professional events,
communicating at B2 CEFR level.




Social Social competences:
competences: | is ready to
is ready to
No.
Is ready to take substantive action to P8S_KK *seminar paper/
solve cognitive and practical problems research
P8S_KK3 using their knowledge of project
biotechnology in the field of
nanomaterials.
FORMS OF TEACHING ACTIVITIES, NUMBER OF HOURS AND CREDITS
Semester (no.) Lecture Practical/Seminar Lab Practical Other Number of
ECTS points
Land Il - 15 hours ] ] ] 2
TEACHING METHODS
- seminars;
- classes with multimedia presentations;
- project;
- correction;
- discussion.
PROGRAMME CONTENT
Seminar:

1. Bioorthgonal chemistry and nanotechnology: concept of bioorthogonality, main chemical reactions
that can be performed in living systems. Applications of bioorthogonal chemistry in nanobiomedicine,
including labelling, imaging, and therapeutic strategies.

2. Nanomaterials for tissue engineering applications: main types of nanomaterials, synthesis,
characterization and integration into regenerative medicine and tissue engineering applications.

3. Nanoparticle-mediated hyperthermia: concepts and applications of magnetic and optical
hyperthermia in cancer therapy, drug delivery and other biomedical fields.

COURSE COMPLETION REQUIREMENTS (ASSESSMENT CRITERIA)

The examination takes place after each semester of the course (semester 1, semester 3).

- preparation of a presentation (15-20 min) on a selected topic related to the use of nanomaterials in
biotechnology — during the last class;

- prepartation of a short draft of review manuscript (max 2 pages without ref.) entitled “Application of
nanomaterials in biotechnology”

- active and systematic work of the doctoral student;

- ability to lead discussions and draw constructive conclusions;

- attendance

The doctoral student prepares a paper on a topic indicated by the teacher from the scope of issues related to
the subject, or carries out a research project with a short substantive description;

Very good grade:

- substantive activity and engagement during classes,

- demonstrable ability to lead discussions and draw constructive conclusions,

- very high substantive value of the paper or research project;

- attendance at least 4/5 of the total number of classes;

- active use of the recommended literature, expanded and deepened on one's own.

Good plus grade:

- substantive activity during classes;

- high substantive value of the paper or research project;
- attendance at least 4/5 of the total number of classes;




- visible satisfactory ability to lead discussions and draw conclusions;

- active use of the recommended literature.

Good grade:

- satisfactory substantive activity during classes;

- satisfactory substantive value of the paper or research project;
- attendance at least 4/5 of the total number of classes;

- moderate ability to lead discussions and draw conclusions;

- satisfactory use of the recommended literature.

Pass with distinction:

- moderate level of substantive activity during classes

- relatively poor substantive value of the paper or research project;
- attendance at least 3/5 of the total number of classes;

- moderately poor ability to lead discussions and draw conclusions;
- moderate use of the recommended literature.

Satisfactory grade:

- low level of activity during classes

- poor substantive value of the paper or research project;
- attendance at least 3/5 of the total number of classes;

- poor ability to lead discussions and draw conclusions;

- sporadic use of the recommended literature.

Fail grade:

- lack of activity during classes;

- unacceptable substantive value of the paper or research project;
- lack of ability to lead discussions and draw conclusions;

- absence from more than 3/5 of the total number of classes;

- failure to use the recommended literature.

TOTAL WORKLOAD REQUIRED FOR A DOCTORAL STUDENT TO ACHIEVE THE SET OBJECTIVES

IN TERMS OF HOURS AND ECTS POINTS

Form of activity

Average number of hours to complete the

activity

Hours spent in direct contact resulting from 15
from the study programme
Other with teacher participation 1
(participation in consultations, examinations)
Hours completed independently by the doctoral student Lt
(preparation for classes, examinations, writing papers, etc.)
TOTAL HOURS 60
TOTAL NUMBER OF ECTS POINTS * 2
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Heat up, silence on: IDO1 gene silencing in THP-1-derived dendritic cells triggered by magnetic
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Nanoparticle-Based Photothermal Therapy for Breast Cancer Noninvasive Treatment, Adv.
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*(2 ECTS POINT CORRESPONDS TO 25—30 HOURS OF TOTAL WORK REQUIRED OF A DOCTORAL STUDENT TO ACHIEVE THE INTENDED LEARNING
OUTCOMES)

...... Raluca M- Fratila, 21.11.2025..................
Date and signature of the course lecturer

Approval of the Head of the Unit or authorised person
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