
Technology of biological drugs 

summer semester - 2/0/1 

LECTURES: 

1. Biological drugs - definition, history. The difference between classic drugs and biologicals. 
Classification of biologicals. Advantages and disadvantages of biological drugs in practice.  

2. Methods of recombinant DNA in biotechnology. Organization of prokaryotic and eukaryotic 
genome. Nucleic acids - isolation, restriction analysis, nucleic acids´ cloning in vitro and in vivo, 
nucleic acids´ hybridization, molecular probes, sequencing of nucleic acids, genomic and cDNA 
libraries, computer genome analysis. 

3. Application of recombinant DNA in the biopharmaceuticals production. Upstream and downstream 
processes. Cloning and expression vectors (bacteria, yeasts, animal, and plant cells), methods of 
transferring recombinant DNA into the target cells. 

4. Design and production of biological drugs I. Microorganisms in the biopharmaceutical industry. 
Cultivation - bioreactors, culture media, and procedures. Expression of biologicals in cell cultures. 
Immobilized biocatalysts. Biosensors. 

5. Design and production of biological drugs II. Product isolation and purification: biomass processing. 
Cell disintegration. Extraction, adsorption, crystallization, purification methods. 

6. Molecular-technological aspects in the field of biological drugs. Methods of quality control and 
analysis. Methods increasing the efficiency and stability of biologicals - chemical and genetic 
modifications, prolonging the half-life, modification of the therapeutic effect. Biosimilars. 

7. Plant biotechnology in pharmacy. In vitro plant cultures - cell, callus, organ, organelle. Transgenic 
plants. 

8. Protein based biologicals I - recombinant enzymes, hormones, growth factors, cytokines and 
interferons, targeted structure modifications. 

9. Protein based biologicals II - recombinant vaccines (subunit vaccines, edible vaccines, vector, DNA, 
and RNA vaccines, mucosal immunization). Prophylactic and therapeutic use. 

10. Protein based biologicals III - monoclonal antibodies, structure and nomenclature, monoclonal 
antibodies production and modification methods, examples of use for (i) analytical, (ii) diagnostic, 
and (iii) therapeutic purposes. 

11. Biomedical engineering. Principles and mechanisms of gene therapy, vector types, in vitro and in 
vivo gene therapy. Nucleic acid-based biological drugs (micro-RNA, si RNA, aptamers, CRISPR-Cas 
method, DNA microarray). 

12. Cloning - reproductive and therapeutic. Methods, ethical aspects, "troubleshooting", possibilities of 
practical use, legislative. Stem cells - embryonic, adult, umbilical cord blood. Isolation and cultivation 
methods. Transdifferentiation of stem cells. Induced autologous pluripotent stem cells. 

13.  Dispensing biopharmaceutical products. Economic consideration and legislative. 

PRACTICAL CLASSES: 3 x BLOCKS of 4 h 

1. Analysis of bacterial genomes using web tools. Practical class requires internet connection and students´ 
own device (laptop, desktop computer) 14th April 2023  

2. Testing the effect of drug on the viability of human cells (selected cell lines) using the INT (Iodo-Nitro-
Tetrazolium) test. 21st April 2023 CONTROL TEST 1 

3. The use of plant biotechnologies in pharmacy. 28th April 2023 CONTROL TEST 2 

 


