REQUIREMENTS
	Semmelweis University, Faculty of General Medicine – single, long-cycle medical training programme
Name of the host institution (and any contributing institutions):

Institute of Biophysics and Radiation Biology

	Name of the subject:  
in English: The medical aspect of the nanoworld
in German:                      
Credit value: 1 credit
Semester: autumn
(as defined in the curriculum) 
Total number of classes per week:                        1
lectures:             x           

practical lessons:              

seminars:

Type of subject:     compulsory          optional               elective
(PLEASE UNDERLINE AS APPLICABLE)

	Academic year: 2024/2025

	Language of instruction, for optional or elective subjects: english

	Course code:

(In the case of a new subject, this cell is filled in by the Dean’s Office, following approval) 

	Course coordinator: Dr. Angéla Jedlovszky-Hajdú
Place of work, phone number: Department of Biophysics and Radiation Biology
Position: Association Professor
Date and number of habilitation: 2024 május 28. SE ÁOK 08/2024/habil


	Objectives of the course and its place in the medical curriculum:
Materials science, and nanotechnology in particular, is becoming more and more widespread in medical fields in addition to everyday life. The use of nanoparticles is no longer only encountered in medical applications as contrast agents in diagnostics, but also as targeting agents in therapeutic applications. In addition, nanotechnological methods are emerging in 3D printing, surface treatments, drug delivery and formulations, and thus the subject can provide prospective doctors in any year of the medical curriculum with relevant basic and cutting-edge information on the latest research findings.



	Place of instruction (address of lecture hall or seminar room etc.):

EOK seminar room

	Competencies acquired through the completion of the course: 
State-of-the-art diagnostic and therapeutic applications of nanotechnology-based materials.

	Prerequisites for course registration and completion:

no


	Conditions for concurrent course registration and permission thereof in the case of a multi-semester subject:



	Student headcount conditions for starting the course (minimum, maximum) and method of student selection:

min 3 max 30 students/ semester


	Detailed course description: 

(Theoretical and practical instruction must be broken down into lessons (weeks), numbered separately. Please provide the names of lecturers in both types of lessons, indicating guest lecturers.  This information is not to be attached separately. CVs of guest lecturers, however, must be attached.)
The lectures will be given by Dr Angéla Jedlovszky-Hajdú and Dr Kristóf Molnár.

1. Homogeneous, heterogeneous and colloidal systems: Classification of colloidal systems (lyophobic, lyophilic). Intermolecular and interparticle (electrostatic and steric) interactions. Colloidal dispersed and cohesive systems.
2. Macromolecular colloids: Macromolecular colloids: macromolecules of natural origin and synthetic macromolecular compounds. 
3. Solubility of macromolecules, thermodynamic basis of solution formation, determination of polymer molecular weight, size and shape of macromolecules, pharmaceutical relevance. Characterization and interactions of dissolved macromolecules. Polyelectrolytes. Their use from a medical point of view. Association colloids: 
4. Molecular structure and types of amphiphilic compounds. Equilibrium and thermodynamic conditions of micelle formation. Physicochemical properties of surfactant solutions. Solubilization. Properties of self-organizing systems (large micelles, vesicles).
5. Characterization of interfaces: Composition of boundary layers. Intermolecular forces, interfacial (excess) energy. Thermodynamic instability. 
6. Langmuir Blodgett technique nowadays. Capillarity. Wetting phenomena upon contact of condensed phases.
7. 
Adsorption: Energy changes of adsorption processes, thermodynamic driving force, adsorption enthalpies. 
8. Characterization, structural analysis and medical use of adsorbents.
9. Electrical properties of interfaces: The structure and potential of the electric double layer. Electrokinetic phenomena. The role of zeta potential in medical applications.
10. Dispersions: Kinetic stability and particle aggregation. Preparation of dispersions by condensation. Control of the degree of dispersity. Preparation of coarse dispersions by dispersion. 
11. Principles of determining of the size and shape in case of colloidal particles: Diffusion, sedimentation. Influence of particle size distribution on the effectiveness of dosage forms. DLS (dynamic light scattering measurement), NTA (nanotracking analysis), DSC (differential centrifugal sedimentation).
12. Case study 1 – literature analysis

13. Case Study 2 – visiting a lab

14. Written test


	Related subjects due to interdisciplinary fields (both compulsory and elective) and potential overlaps between subjects: 
Medical Biophysics I and II

	Attendance requirements; conditions under which students can make up for absences and the method of absence justification:
Absences can be accepted according to the Examination and Studies Regulation.

	Form of assessment in the study period: 
(including the number, topics and scheduling of oral and written tests, their share in the overall evaluation, make-up tests and improvement tests) 
The 1 written test on the 14th weeks is based on the lecture materials.

	Number and type of assignments for individual work and the deadline for submission:  
Students can prepare 1 assignment during the semester to replace the final written test in week 14.

	Requirements to obtain the teacher’s signature: 
At the end of the semester, the subject is completed with a practical mark with at least a sufficient qualification. Two options are provided (per test) to improve the written test.

	Type of assessment: (comprehensive examination, end-term examination, term-grade, term-grade on a three-grade rating scale, coursework project, no examination)
term-grade


	Examination requirements:

(list of examination topics, subject areas of tests / examinations, lists of mandatory parameters, figures, concepts and calculations, practical skills and the optional topics for exam-equivalent coursework projects, their criteria of completion and assessment) 



	Method and type of grading:
(Share of theoretical and practical examinations in the overall evaluation. Inclusion of the results of the end-of-term assessment. Possibilities of and conditions for offered grades.)



	List of course books, textbooks, study aids and literature facilitating the acquisition of knowledge to complete the course and included in the assessment, precisely indicating which requirement each item is related to (e.g., topic by topic) as well as a list of important technical and other applicable study aids:  
- The lectures are presented in slides in an extracted form, which contain the most important theoretical knowledge.

-Hunter, R.J.: Foundations of Colloid Science, Oxford Univ. Press (2001)

-Shaw, D.J.: Introduction to Colloid and Surface Chemistry (1992)


	Signature of habilitated instructor (course coordinator) announcing the course: 


	Signature of the director of the host institution:


	Date of submission:





