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 Proposal for Dissertation Topic in the Doctoral Program of 

Pharmacy at the Faculty of Pharmacy, Masaryk University  

 

Study mode:  full-time 

Exact and full name of the programme: Pharmacy 

Department*): Department of Chemical Drugs   

Head of Department: doc. Ing. Pavel Bobáľ, CSc. 

Number of funded positions: 1 

 

Supervisor: doc. Ing. Pavel Bobáľ, CSc. 

 

Dissertation topic 

Development of Advanced Nanomaterials for Human Bacterial Infections 

 

Annotation 

Human bacterial infections, including those caused by both susceptible and antibiotic-resistant strains, 

remain a major biomedical challenge. This PhD project will focus on the development of advanced 

nanomaterials through rational design, synthesis, and surface functionalization, incorporating 

antibacterial peptides and other active compounds. Emphasis will be placed on tailoring 

physicochemical properties to optimize antibacterial performance and biological compatibility. The 

project will integrate material development with functional evaluation to enable comprehensive 

assessment of antibacterial efficacy and potential mechanisms of action against clinically relevant 

human bacterial pathogens. 

 

Preliminary Objectives 
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1) To design, synthesize, and characterize advanced nanomaterials for antibacterial applications in 

human bacterial infections. 2) To develop surface functionalization and conjugation approaches using 

antibacterial peptides and other active compounds to enhance biocompatibility, and antibacterial 

performance. 3) To evaluate antibacterial activity against susceptible and antibiotic-resistant bacterial 

strains using in vitro models. 4) To correlate nanomaterial composition and properties with 

antibacterial efficacy and potential mechanisms of action. 

Project Links and Funding 

• Funding source:  The doctoral thesis will be carried out under the scientific supervision and 

research coordination of Dr. Amitava Moulick, who will serve as consultant. The PhD 

candidate will be primarily supported through the standard doctoral scholarship provided by 

Masaryk University. Additional financial support may be secured from ongoing or future 

research projects coordinated at the Department of Chemical Drugs. 

• Industrial collaboration: The research topic has significant potential for future industrial 

collaboration, particularly in the field of nanomaterial-based antibacterial formulations and 

biomedical applications. Discussions with Czech biotechnology and pharmaceutical companies 

are currently ongoing to explore possibilities for future technology transfer and application 

development. 

• Associated grant: The proposed doctoral project is conceptually linked to one externally 

funded research project, namely HORIZON–MSCA-2025-PF (ISEP ID 148343, registration No. 

1193/2025). In parallel, the preparation of additional grant proposals for national funding 

schemes, particularly GAČR and/or AZV, is currently underway and aligned with the proposed 

doctoral research. 

• Information on the availability of a position or project funding : Possibility of additional 

financial support from the Department of Chemical Drugs (currently 1.2 FTE available). 

Student requirements 

• Publications: Prior experience with publishing scientific texts and active participation in 

conferences are welcomed. Before completing the PhD studies, the student must be the 

author of at least two publications in journals with an impact factor (including at least one 

first-author publication in a journal with an impact factor). 

• Mandatory internship abroad: Universitat Autònoma de Barcelona 

• Teaching involvement at the faculty: The student may participate in selected undergraduate 

teaching activities (e.g., practical courses in Analytical Chemistry or Pharmaceutical Chemistry). 

• Knowledge of English (specify the required proficiency): Proficiency in English, both spoken and 

written, is required. The student must be able to work primarily with professional scientific 

literature in English. 
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Supervisor’s Information 

First name and surname (including academic titles): doc. Ing. Pavel Bobáľ, CSc. 

• Summary of publications: Number of publications indexed in Web of Science: 51; h-index: 16 

• Recent publications (last 3 years): 6 

• Employment at the faculty: 1.0 FTE 

• Success in grant competitions (ongoing research projects): Project OP TAK 

CZ.01.01.01/08/23_036/0005327 – co-investigator; GA22-00236S (GA ČR) – co-investigator; 

OP PIK CZ.01.1.02/0.0/0.0/21_374/0026925 – co-investigator; Operational Programme: 

Research, Development and Education – Smart Accelerator – Module Assistance: JMK 

114022/2021 – principal investigator; 35 internal projects (IGA MU, IGA VFU, Specific 

Research, etc.). 

• International cooperation (including potential student internships): University of Ljubljana; 

University of Debrecen; TU Wien; Institute of Experimental Endocrinology, Biomedical 

Research Center of the Slovak Academy of Sciences; etc. 

• Current PhD students: 3 

• Number of the supervisor’s successfully graduated students and their subsequent careers 

(without stating specific names and job positions): 2 (completed in 2017 and 2025; currently 

serving as assistant professors at the Faculty of Pharmacy, Masaryk University). 


