Formular për SYLLABUS të Lëndës 
	Basic information about course (subject)

	Academic unit: 
	PHARMACY

	Title of subject:
	DRUG DESIGN

	Level:
	Graduate

	Status of subject:
	Elective

	Year of study:
	IV

	Number of hours per week:
	2+1

	The value of credits – ECTS:
	3

	Time / location:
	

	The professor of subject:
	Prof.Asoc. Dr. Dashnor Nebija, Mag.pharm.

	Contact details: 
	dashnor.nebija@uni-pr.edu  + 37745401585

	

	The description of subject
	This course will address modern approaches of the design and development of new drugs based on the information obtained from the study of structure activity relationships and their physicochemical, pharmacokinetic and pharmacodynamic properties. 

	Objective of subject:
	The objective of this subject is to enable students to understand the process of drug discovery and development from the identification of the new drug target to their introduction into the clinical practice.  This course addresses the fundamental principles of drug discovery, identification and optimization of lead compounds, quantitative structure property and quantitative structure activity relationships (QSPR and QSAR), molecular modeling. In addition a perspective on the application of modern computational and combinatorial chemistry in drug design process will be discussed as well. 

	Expected results of learning
	After completing this course students should gain knowledge concerning modern methods which are applied in the design and synthesis of new drugs. As illustrative examples will be cytostatics, antivirals, antihypertensives etc. At the same time students will gain skills for the application of different computer software to represent three dimensional structures of drugs and to study the interactions of active drugs with receptors of active sites of enzymes. In addition, students should be able to understand the relation between the chemical structure of the drug and its biological activity; to perform SAR analysis, and to gain knowledge about different drug discovery strategies. 

	

	The contribution in student loading time (should correspond with results of students learning)

	Activity 
	Hours
	 Days/week  
	Total

	Lectures
	2
	15
	30

	Practical /lab exercise
	1
	15
	15

	Practical work
	
	
	

	The contact with lecturer/consults
	2
	4
	8

	Field exercise
	
	
	

	Colloquium, seminars
	2
	
	2

	Home work
	
	
	

	Time of self learning of student (library or home)
	1
	
	15

	The final preparation for exam
	3
	
	3

	Time for student  evaluation (tests, quiz, final exam)
	2
	
	2

	Projects, presentations ,ect

 
	
	
	

	Total


	
	
	75/ 3 ECTS

	

	The methodology of learning:
	Theoretical and supervised activities: lectures, practical supervised activities: lab practice,  seminars, tutorials, problem solving

	
	

	The methodology of evaluation
	Continuous evaluation: participation in seminars and collective or individual supervised learning,  completion of at least three tests, 
Labs
Oral exam


	Literature:  

	Basic Literature :
	1. Richard B. Silverman. The Organic Chemistry of Drug Design and Drug Action. Third Edition. Academic Press, 2014.ISBN 978-0-12-382030-3. Second edition, Elsevier, 2004
2. Graham L. Patrick. An Introduction to Medicinal Chemistry 5th Edition.Oxford University Press. © Graham L. Patrick 2013. ISBN 978–0–19–969739–7
3. Foye’s Principles of Medicinal Chemistry Sixth Ed. Thomas, L. Lemke and David, A. Williams. Lippincott, Williams and Wilkins, 2008. ISBN: 978-0-7817-6879-5 

	Additional literature:
	1. Burger's Medicinal Chemistry, Drug Discovery and Development. Donald J. Abraham; David P. Rotella. Vol.1-8. 7th Ed.2010. ISBN-13: 978-0470278154

	The designed plan of learning:  

	Week
	The planned lessons 

	Week I:
	Introduction. Drug discovery process, Drug diecovery without a lead compound: penicillins, benzodiazepines

	Week II:
	Lead Discovery: random screening, Targeted (focused) screening,  Drug metabolism studies, clinical observations, Rational approaches to Lead Discovery. 

	Week III:
	Drug Targets: Drug target Identification, Validation and Screening. Introduction, Improving the resolution of disease etiology, Biopharmaceutical therapies, Drug target Identification: Rare mutations leading to generalized therapies; Mining the Proteome; Yeast two-hybrid systems; RNA interference

	Week IV:
	Drug Targets: HIT-TO-LEAD: Cell-based screening; Intracellular receptors; Intracellular enzymes;  G-protein-coupled receptors; Transgenic animals; Drug metabolism, Toxicology, Clinical Biomarkers Membrane Proteins, DNA, RNA, Enzymes

	Week V:
	Enzymes (catalytic  receptors)  as drug targets

Targeting human enzymes, Targeting enzymes selective of invading organisms, Enzymes  as Catalysts. Mechanism of enzyme Catalysis. Coenzyme catalysis. 
Enzyme Therapy

	Week VI:
	Enzyme inhibition and inactivation

Introduction, Approaches to the Rational Design of Enzyme Inhibitors, Why inhibit an Enzyme?Drug Resistance. 
Drug Synergism. Reversible Enzyme Inhibitors: Mechanism. Examples. Slow tight binding Inhibitors.

	Week VII:
	Enzyme inhibition and inactivation
Transitional state analogues and Multisubstrate Analogs. Irreversible Enzyme Inhibitors.

Examples: Peptidomimetics, NRTIs, NNRTIs, NtRTIs, protease inhibitors, Nucleotide triphosphate inhibitors, chain elongation inhibitors, DNA polimerase Inhibitors

	Week VIII:
	Receptors as drug targets.
Membrane transporters as drug targets: established drug targets among membrane transporters; voltage-gated ion channels as drug targets: voltage-gated sodium channels (na v channels);  voltage-gated calcium channels (ca v channels); potassium channels

	Week IX:
	Receptors as drug targets.

G-protein-coupled receptors;

Receptors with intrinsic enzyme activity: receptors with guanylate cyclase activity; receptors with serine/ threonine kinase activity; receptors with tyrosine kinase activity; 
Receptors coupled to various cytosolic proteins:  receptors coupled to the cytosolic tyrosine kinase jak; receptors coupled to the cytosolic src, zap70/syk and btk tyrosine kinases (immunoreceptors); 
Nuclear receptors as drug targets

	Week X:
	DNA and DNA-interactive agents. 

Introduction, DNA Structure and properties. Classes of drugs that interact with DNA. DNA intercalators: Intercalation and topoisomerase induced DNA damage. DNA Alkylators. DNA Strand breakers

	Week XI:
	RNA as a drug target

Targeting ribosomal RNA: aminoglycosides,  

RNA-based therapeutics: antisense  therapies (mipomersen,oblimersen),  RNA interference (RNAi) therapeutics, nucleic acid or peptide aptamers ( pegaptanib), anti-microRNA (anti-miR)  therapeutics   

	Week XII:
	Identification of Pharmacophore; Structure Activity Relationships (SAR); Structure Modifications to increase potency and Therapeutic Index, Analog Design, Bioisosterism; Quantitative Structure Activity Relationships (QSAR); 3D-QSAR. Pharmaceutical development in industry. Lead Identification and Modification. Sources of active compounds Drug Development. The nature of Drug Development. Components of the drug development. The interface between the discovery and the development

	Week XIII:
	Computer-Aided Drug Design

Molecular Modeling: Introduction, Molecular Mechanics, quantum mechanics,  

De novo design,  homology modeling (known receptors)  

Pharmacophore models, receptor mapping, (unknown receptors)

Ligand-based Drug Design

Structure Determination

Structure-based Drug Design; 

Docking, Virtual In Silico Screening: Hit Finding from Database Mining.

3D- structure aided drug design.

Protein Crystallography and Drug Discovery, 

NMR and drug design;

 Examples: Design of drugs to treat hypertension, RAS; Inhibitor design for ACE; Design of renin inhibitors; design of drugs for the treatment of AIDS

Molecular Modelling Practical

Molecular Modelling Practical: visualization

	Week XIV:
	Biotechnology and Drug Development. Cancer Immunotherapy. T-cell Transfer Therapy.  TIL therapy, CAR T-cell therapy. Monoclonal antibodies,  Oncolytic viruses,  Cancer vaccines,  Immunomodulators

	Week XV:
	Development of new drugs: legal and economic aspects legal aspects of product protection; drug nomenclature; regulatory affairs; brief history of pharmaceutical regulation. international harmonization; roles and responsibilities of regulatory authority and company; the drug development process: regulatory procedures and  administrative rules; marketing the drug; history of pharmaceutical marketing;
pharmaceutical product life cycle; traditional pharmaceutical marketing. pricing; health technology assessment;new product launch


	The academic policy and student's complaisance:

	Lecture attendance on a regular basis, exercises and all the obligations prescribed by the study program; adhering to ethical considerations, gender equality
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