
 
 

 
 
 

UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Mikrofluidika kompleksnih tekočin 

Course title: Microfluidics of complex fluids 

    

Študijski program in stopnja 

Study programme and level 

Študijska smer 

Study field 

Letnik 

Academic 

year 

Semester 

Semester 

FIZIKA, 3. stopnja  1. ali 2. 1., 2. ali 4. 

PHYSICS, 3rd cycle  1. or 2. 1., 2. or 4. 

 

Vrsta predmeta / Course type Izbirni za vse module 

  

Univerzitetna koda predmeta / University course code:  

 

Predavanja 

Lectures 

Seminar 

Seminar 

Vaje 

Tutorial 

Klinične vaje 

work 

Druge oblike 

študija 

Samost. delo 

Individ. 

work 

 ECTS 

10  5   165  6 

 

Nosilec predmeta / Lecturer: Uroš Tkalec 

 

Jeziki /  

Languages: 

Predavanja / 

Lectures: 

Slovenski/Slovenian 

Vaje / Tutorial: Slovenski/Slovenian 

 

Pogoji za vključitev v delo oz. za opravljanje 

študijskih obveznosti: 

 

 

 

Prerequisits: 

Ni pogojev. Priporočeno je predznanje iz 

klasične in moderne fizike, mehke snovi in 

eksperimentalnih metod. 

 None. Preknowledge of classical and modern 

physics, soft matter and experimental methods 

is recommended. 

 

Vsebina:  

  

Content (Syllabus outline): 

Načrtovanje mikrofluidičnih vezij in osnove 

mehke litografije, fizika na mikrometrski skali, 

hidrodinamika v mikrofluidičnih sistemih, 

kapilarni pojavi, difuzija in transportni procesi, 

kapljična mikrofluidika, mikrofluidika tekočih 

kristalov. 

 

 Drawing microfluidic channels, basic soft 

lithography, physics at the micrometric scale, 

hydrodynamics of microfluidic systems, 

capillary action, diffusion and transport 

phenomena, droplet microfluidics, liquid crystal 

microfluidics. 

 



Priprava vzorcev v laboratoriju, analiza in 

obdelava eksperimentalno zajetih podatkov. 

Preparation of sample in the laboratory, 

analysis and processing of experimental data. 

 
Temeljni literatura in viri / Readings: 

 

1. Tabeling, P. (2010). Introduction to Microfluidics. Oxford: Oxford University Press. 

[COBISS.SI-ID - 3346196] https://plus.cobiss.net/cobiss/si/sl/bib/pefmb/3346196 

 
2. Witten, T. A., & Pincus, P. A. (2010). Structured Fluids: Polymers, Colloids, Surfactants. 

Oxford: Oxford University Press. [COBISS.SI-ID - 23108872] 

https://plus.cobiss.net/cobiss/si/sl/bib/pefmb/23108872 

 
3. Čopar, S., Kos, Ž., Emeršič, T., Tkalec, U. (2020). Microfluidic control over topological states 

in channel-confined nematic flows. Nature Communications, 11, 59, 1–10. [COBISS.SI-ID 

3400804] https://doi.org/10.1038/s41467-019-13789-9 

 
Dodatna literatura / Additional readings: 

1. Kirby, B. J. (2010). Micro- and Nanoscale Fluid Mechanics: Transport in Microfluidic Devices. 

Cambridge University Press. [COBISS.SI-ID 8807764] 

 
2. Bruus, H. (2010). Theoretical Microfluidics. Oxford University Press. [COBISS.SI-ID 2302564] 

 
3. Fernandez-Nieves, A., & Puertas, A. M. (2016). Fluids, Colloids, and Soft Materials: An 

Introduction to Soft Matter Physics. Wiley. [COBISS.SI-ID 3822612] 

 
4. Larson, R. G. (1999). The Structure and Rheology of Complex Fluids. Oxford University Press. 

[COBISS.SI-ID 24260613]  
 

Cilji in kompetence: 

  

Objectives and competences: 

Študenti pridobijo poglobljeno znanje s 

področja mikrofluidike kompleksnih tekočin in 

se seznanijo z aktualnimi raziskavami na tem 

področju. 

 Students acquire advanced knowledge on 

microfluidics with complex fluids and become 

familiar with recent research in the field. 

 

Predvideni študijski rezultati: 

 

 

 

Intended learning outcomes: 

Znanje in razumevanje: 

Razumevanje osnovnih eksperimentalnih 

metod in pojavov v mikrofluidiki, poznavanje 

teoretičnih osnov hidrodinamike tekočin na 

mikroskopskem nivoju. 

 

Prenosljive ključne spretnosti in drugi atributi: 

 

 

 

Knowledge and understanding: 

The ability to perform and understand basic 

microfluidic phenomena, and to gain theoretical 

knowledge on hydrodynamics of fluids at the 

microscopic level. 

 

Transferable/key skills and other attributes: 

To achieve an ability of defining and 

implementing original scientific approaches 

https://plus.cobiss.net/cobiss/si/sl/bib/pefmb/3346196
https://plus.cobiss.net/cobiss/si/sl/bib/pefmb/23108872


Sposobnost oblikovanja in implementacije 

izvirnih znanstvenih pristopov v danih 

(bio)fizikalnih izzivih v mikrofluidičnem okolju. 

 

Sposobnost predstavitve pridobljenih 

znanstvenih izsledkov in rezultatov s področja 

mikrofluidike na nivoju mednarodnih srečanj in 

publikacij. 

within perspective (bio)physical problems in 

microfluidic environment. 

 

Ability of presenting the acquired results and 

scientific findings on microfluidics related topics 

on the level of international conferences and 

publications. 

   

 

Metode poučevanja in učenja: 

 

 

 

Learning and teaching methods: 

• predavanja in diskusije, 

• individualno raziskovalno delo. 
 • lectures and discussion, 

• individual research work. 

 

Načini ocenjevanja: 

Delež (v %) / 

Weight (in %) 

 

Assessment: 

Način (pisni izpit, ustno izpraševanje, 

naloge, projekt) 

 

• ustni izpit, 

• laboratorijsko delo. 

Ustni izpit 
Laboratorijsko delo 
 

Vsaka izmed naštetih obveznosti mora biti 

opravljena s pozitivno oceno. 

40 

60 

• oral exam, 

• laboratory work. 

 

Each of the mentioned commitments has to 

be assessed with a passing grade. 

Oral exam 
Laboratory work 
 

 

Reference nosilca / Lecturer's references:  

 

 

EMERŠIČ, Tadej, ZHANG, Rui, KOS, Žiga, ČOPAR, Simon, OSTERMAN, Natan, PABLO, Juan J. de, 

TKALEC, Uroš. Sculpting stable structures in pure liquids. Science advances. Feb. 2019, vol. 5, art. 

no. eaav4283, 8 str., ilustr. ISSN 2375-2548. DOI: 10.1126/sciadv.aav4283. [COBISS.SI-ID 3291748] 

 

 

• ČOPAR, Simon, KOS, Žiga, EMERŠIČ, Tadej, TKALEC, Uroš. Microfluidic control over 

topological states in channel-confined nematic flows. Nature communications. Jan. 2020, 

vol. 11, art. no. 59, 10 str., ilustr. ISSN 2041-1723. DOI: 10.1038/s41467-019-13789-9. 

[COBISS.SI-ID 3400804] 

 

• ZID, Maha, PAL, Kaushik, HARKAI, Saša, ABINA, Andreja, KRALJ, Samo, ZIDANŠEK, 

Aleksander, TKALEC, Uroš. Qualitatively and quantitatively different configurations of 

nematic–nanoparticle mixtures. Nanomaterials, 2024, vol. 14, iss. 5, str. 1–16. 

https://doi.org/10.3390/nano14050436 [COBISS.SI-ID 187069955] 



• chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://pubs.rsc.org/en/content/arti
clepdf/2025/sm/d5sm00562k 

•  
 


