1. PHD PROJECT DESCRIPTION (4000 characters max., including the aims and work plan)

Project title: New cosmetic formulations and biomaterials based on natural ingredients with
antioxidant properties

1.1.

1.2.

1.3.

Project goals: The main goal of the project is to develop new cosmetic
formulations and biomaterials using antioxidant compounds present in food
waste and byproducts.

Outline: Cosmetic formulation and biomaterials with antioxidant properties are
crucial in the treatment of aging skin and during fabrication the wound healing
materials. The aim of this project is preparation of several cosmetic formulations
and biopolymer films containing antioxidants extracted from food waste and
byproducts and to study the skin and hair properties after topical application of
the cosmetic formulation. An integral part of the work will be characterization of
substances extracted from the raw materials and their antioxidative potential as
the biologically active compounds. For chemical study the following instruments
will be used: FTIR-spectrophotometer, UV-Vis spectrometer, XRD, SDS-Page
electrophoresis, GPC chromatography, HPLC, AFM and SEM microscopy,
apparatus for contact angle measurements, apparatus for measurements of
mechanical properties of hair, UV-Vis spectrofluorimeter, apparatus for thermal
analysis, rheometer, several viscometers, centrifuge for protein purification,
lyophilizer. For the study of skin properties the following instruments will be used:
corneometer, sebumeter, colorimeter, ARAMO TS for study the skin elasticity and
general look.

Work plan: 1) extraction of natural compounds from the waste and byproducts of
food; 2) purification and characterization of natural antioxidants; 3) study of
preservative and antioxidant potential; 4) development of new cosmetic
formulations and biomaterials based on selected natural ingredients; 5) study of
the stability of cosmetic formulation in different conditions; 6) characterization of
skin and hair properties after topical application of new product; 7) study the
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1.4.

properties for wound healing applications.
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1.5.

1.6.

Required initial knowledge and skills of the PhD candidate: basic knowledge on
analytical chemistry, cosmetic chemistry, biotechnology, cosmetology, pharmacy.
Basic skills in laboratory work, knowledge of speaking and writing English.

Expected development of the PhD candidate’s knowledge and skills: It is
expected that the PhD candidate will learn new techniques of extraction and
purification of natural compounds from food waste and byproducts. He/she will
be able to use modern techniques for the characterization of the extracts and get
skills for preparation of new cosmetic formulations and biomaterials. The
knowledge of the PhD candidate will be developed base on international
workshops and tutorials.



