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POZNAN UNIVERSITY OF TECHNOLOGY

EUROPEAN CREDIT TRANSFER AND ACCUMULATION SYSTEM (ECTS)

COURSE DESCRIPTION CARD - SYLLABUS

Course name
Inorganic chemical technology [S1IFar1>TCN]

Course
Field of study
Pharmaceutical Engineering

Year/Semester
3/6

Area of study (specialization)
–

Profile of study
general academic

Level of study
first-cycle

Course offered in
polish

Form of study
full-time

Requirements
compulsory

Number of hours
Lecture
15

Laboratory classes
0

Other (e.g. online)
0

Tutorials
0

Projects/seminars
0

Number of credit points
1,00

Coordinators
dr hab. inż. Jakub Zdarta prof. PP
jakub.zdarta@put.poznan.pl

Lecturers

Prerequisites
Student has knowledge of general and inorganic chemistry, physical chemistry and apparatus of chemical 
industry, knows the basic methods, techniques and tools used in chemical analysis (core curriculum of I 
and II year of the studies). Student can obtain information from literature, databases and other sources, can 
interpret the obtained information to draw conclusions and formulate opinions in the area of general and 
inorganic chemistry. Student is able to apply that knowledge in practice, both during the implementation 
work and the further education. Student is able to interact and work in a group. Student is able to properly 
identify the priorities used to perform a specific task. Student understands the need for further education.

Course objective
Acquiring basic knowledge in the field of inorganic materials technology. Understanding the basic industrial 
processes and operations related to the technology of materials dedicated to pharmaceutical applications. 
Ability to select / select chemical raw materials and intermediates. Understanding the methods of obtaining 
and modifying inorganic products that may find potential application in pharmacy, and identifying them. 
Indication of the possibility of using products manufactured in inorganic technology processes. The ability 
to create modern methods for the synthesis of inorganic materials.

Course-related learning outcomes
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Knowledge:
k_w1 - has stuctured general knowledge in the field of inorganic chemical technology as a field directly
related to pharmaceutical engineering
k_w4 - has structured, theoretically founded general knowledge in inorganic chemistry and inorganic
chemical technology enabling understanding, description and investigation of chemical phenomena and
processes related to pharmaceutical engineering
k_w8 - knows the rules of environmental protection related to pharmaceutical technology and waste
management, has the necessary knowledge about the risks associated with the implementation of
chemical and pharmaceutical processes
k_w11 - knows the basics of kinetics, thermodynamics and catalysis of chemical processes
k_w13 - has knowledge of natural and synthetic raw materials, products and processes used in the
pharmaceutical industry
k_w24 - has basic knowledge in the field of methods of searching for new substances used in pharmacy,
including inorganic supports of farmaceutically active substances, and techniques used to characterize
them with respect to physicochemical properties

Skills:
k_u1 - is able to obtain information from literature, databases and other sources related to inorganic
chemical technology, also in a foreign language, integrate them, interpret and draw conclusions and
formulate opinions
k_u2 - based on general knowledge, explains the basic phenomena associated with relevant processes,
distinguishes between types of chemical reactions and has the ability to select them for chemical
processes, can characterize various states of matter, structure of chemical compounds, using theories
used to describe them, experimental methods and techniques
k_u3 - uses chemical and pharmaceutical terminology and chemical nomenclature correctly, also in a
foreign language
k_u24 - has the ability to self-study

Social competences:
k_k1 - is ready to critically assess his knowledge, understands the need for further training,
supplementing specialization knowledge and raising his professional, personal and social competences,
understands the importance of knowledge in solving problems.
k_k2 - can interact and work in a group.
k_k3 - is aware of the importance of non-technical aspects and effects of engineering activities,
including their impact on the environment and the associated responsibility for the decisions taken.

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:
Learning outcomes presented above are verified as follows:
Stationary form - exam (colloquium) in writing; evaluation criteria: 3 - 50.1% -70.0%, 4 - 70.1% -90.0%, 5
- from 90.1%;
Remote form - exam (colloquium) in a multiple-choice test form using the ekursy platform; evaluation
criteria: 3 - 50.1% -70.0%, 4 - 70.1% -90.0%, 5 - from 90.1%;

Programme content
• Basic processes and operations of inorganic technology
- oxidation
- adsorption and absorption
- catalytic processes
- separation of heterogeneous mixtures
- drying techniques of inorganic materials dedicated to the production of pharmaceutical materials
• Natural inorganic raw materials as components of pharmaceutical materials
- oxides
- carbonates
- aluminosilicates
• Characteristics of selected inorganic and inorganic/organic hybrid materials dedicated to
pharmaceutical applications.
- inorganic oxides (SiO2, ZnO, MgO, TiO2, etc.)
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- two- or multi-component oxide systems
- hybrid systems based on inorganic matrix and selected biopolymers
- additives for pharmaceutical materials (dyes and pigments, stabilizers, rheological components)
• Modern synthesis methods
- sol-gel process
- solvo- and hydrothermal methods
- sono- and mechanochemical
- microwave
- ion exchange
- biomimetic
- soft and hard template methods
- combined methods
• Functionalization of the surface of inorganic materials used in pharmacy
- sol-gel process
- solvent method
- self-assembley monolayers
- a double hybrid
• Properties and use of inorganic materials in drug formulation and drug delivery systems
- properties and role of inorganic materials as ingredients of pharmaceutical products
- properties and role of inorganic materials in drug delivery systems
- basic methods of drug formulation
- characteristics and role of drug delivery systems

Teaching methods
Lecture - multimedia presentation
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Breakdown of average student's workload
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Hours ECTS

Total workload 30 1,00

Classes requiring direct contact with the teacher 20 0,60

Student's own work (literature studies, preparation for laboratory classes/
tutorials, preparation for tests/exam, project preparation)

10 0,40


