P

RaX
*_‘

o ~4-7 NOVEMBER 2021 ANTALYA NI

7
-
-

O

45
-
90
C

45
w

O
90




&
GEBZEN

“.' EURASIA
BIOCHEMICAL

Ko APPROACHES&

-2 TECHNOLOGIES

€% = 4.7 NOVEMBER 2021 ANTALYA EEIEIICEERIE]

COMMITTEES

This Congress is supported by TUBITAK with 2223-B Support Program for Scientific Activities
and the Coordination Unit of Scientific Research Projects of Atatiirk University (Atauni-BAP)
(Project number: FBS-2020-8454).

BIOCHEMICAL

APPROACHES &TECHNOLOGIES




$~ EURASIA

BIOCHEMICAL
&, APPROACHES& 3
= ‘A‘ TECHNOLOGIES KiMYAGERLER

%% =47 NOVEMBER 2021 anTALYA CEDIENENEEN

&

Congress Chair

Prof. Hasan OZDEMIR, Atatiirk University

Congress Vice Chairmen
Prof. Lokman UZUN, Hacettepe University
Assoc. Prof. Baris BINAY, Gebze Technical University

Assist. Prof. Caglar ELBUKEN, Bilkent University

Congress Secretary

Prof. Harun BUDAK, Atatlirk University

Advisory Board
Prof. Azmi TELEFONCU, Ege University (Retired)
Prof. 0. irfan KUFREVIOGLU, Atatiirk University
Prof. Seyhan TUKEL, Cukurova University

Prof. Emel EMREGUL, Ankara University (2nd EBAT Congress Chair)

BIOCHEMICAL

APPROACHES &TECHNOLOGIES




“4-7 NOVEMBER 2021 ANTALYA

<

&
GEBZENS_

‘TEKNIK ONIVERSITES]

KIVIYAGERLER
DERNEGI

Scientific Committee

Prof. Franz THEURING, University of
Charite

Prof. Pedro FERNANDES, University of
Porto

Prof. Albert KRASTANOV, University of
Food Technology

Prof. Lawrence BERLINER, University of
Denver

Prof. Nikolaos LABROU, Agricultural
University of Athens

Prof. Karsten HAUPT, Universityof
Technology of Compiegne

Prof. Reinhard STERNER, Universitat
Regensburg

Prof. Ahmet ADIGUZEL, Atatiirk University

Prof. Melike YILDIRIM AKATIN, Karadeniz
Tech. University

Prof. Fatma ARSLAN, Gazi University
Prof. Oktay ARSLAN, Balikesir University
Prof. Osman Nuri ATA, Atatlirk University
Prof. Burhan ATES, inénii University

Prof. Stikrii BEYDEMIR, Bilecik Seyh
Edebali University, Anadolu Universty

Prof. Azra BOZCAARMUTLU, Bolu izzet
Baysal University

Prof. Ercan BURSAL, Mus Alparslan
University

BIOCHEMICAL

APPROACHES & TECHNOLOGIES

Prof. Metin BULBUL, Kiitahya Dumlupinar
University

Prof. Bilge Hilal CADIRCI, Tokat
Gaziosmanpasa University

Prof. Hasan TURKEZ, Atatiirk University

Prof. Murat CANKAYA, Erzincan Binali
Yildirim University

Prof. ismail CELIK, Van Yiiziinciyil
University

Prof. T. Abdulkadir COBAN, Erzincan Binali
Yildirim Univ.

Prof. Mehmet DOGRU, Dicle University

Prof. Deniz EKINCi, Ondokuz Mayis
University

Prof. Mahfuz ELMASTAS, Saglik Bilimleri
University

Prof. Nagihan SAGLAM ERTUNGA,
Karadeniz Tech. Univ.

Prof. isa GOKCE,Tokat Gaziosmanpasa
University

Prof. ilhami GULCIN, Atatiirk University
Prof. Dilek KAZAN, Marmara University

Prof. ismail KIRAN, Eskisehir Osman Gazi
University

Prof. Hamdullah KILIC, Atattirk University
Prof. Nurhan KiSHALI, Atatiirk University

Prof. Ekrem KOKSAL, Erzincan Binali
Yildirim University

Prof. Murat KUCUK, Karadeniz Technical
University




$~ EURASIA poso ! A
APPROACHES& \ GEBZE\\\
° TECHNOLOGIES  wivmasemen 8 ook e

DERNEGI
4-7 NOVEMBER 2021 ANTALYA BN

Effect of Low-Frequency Ultrasound on Transdermal Delivery of Ibuprofen
Esters

Iryna Kravchenko®*, Bogdan Prystupa®

9Odessa National Polytechnic University, Department of Organic and Pharmaceutical Technology,
Odessa, Ukraine

bOdessa National Medical University, Department of Pharmacology and Pharmacognosy, Odessa,
Ukraine

* kravchenko.pharm@gmail.com

Ultrasound therapy is included in the basic program of physiotherapeutic treatment of inflammatory
joint diseases. Recently, low-frequency ultrasonic vibrations are often used in physiotherapy practice.
The biological effect of ultrasound depends on its dose, small doses of ultrasound accelerate protein
synthesis, lead to the synthesis of elastin and collagen fibers, loosen connective tissue, have anti-
inflammatory, absorbable, analgesic and antiseptic effects. The combination of thermal, chemical and
mechanical changes in the skin structure under the influence of ultrasound enhances the
administration of drugs. Cavitation causes changes in the lipid structure of the stratum corneum, which
leads to increased transdermal drug administration.

The aim of the study was to investigate the effect of low-frequency ultrasound on the anti-
inflammatory activity of ibuprofen esters.
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The study was carried out on a model of the inflammatory response caused by subplantar injection of
0.2% carrageenan solution into the hind paws of rats. Ibuprofen esters were used in the form of a 0.5%
ointment, and skin permeability was enhanced using 10 minutes of sonication at a frequency of 23
kHz. The control group of animals was treated with 5% ibuprofen ointment.

It was found that the combined use of ibuprofen esters with low-frequency ultrasound leads to a more
rapid removal of the inflammatory response compared to the control group. Combined usage of
ultrasound with ethyl ester of ibuprofen made it possible to reduce the concentration of the active
substance from 5% (for the ointment with ibuprofen in the control group) to 0.5% with an increase in
the anti-inflammatory effect.

It was hypothesized that this is due to increased penetration of ibuprofen esters through intact skin
and the anti-inflammatory effect of low-frequency ultrasound.
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