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CERUIA 9 ®APMALEBTUYHI HAYKHU
SECTION 9 PHARMACEUTICAL SCIENCES

YK 543.632:546.284:547.82

Drahnieva K. O.
6th year student,

Odesa National Medical University
Holubchyk K. O.

Assistant of the Department
of Pharmaceutical Chemistry and Drug Technology,
Odesa National Medical University

STUDY OF ADSORPTION PROPERTIES OF NATURAL AND
MODIFIED CLINOPTILOLITE IN RELATION TO CHLORAMPHENICOL

Today, the main method of combating diseases caused by pathogenic bacteria is
antibiotic therapy. Research on the sorption of chloramphenicol on clay minerals is really
relevant, because these minerals show a high ability to retain various substances, including
antibiotics. Clay minerals such as montmorillonite, illite, and kaolinite have surface
properties that allow them to adsorb various compounds.

Research shows that clay minerals are able to sorb chloramphenicol, which can help
reduce its concentration in the environment and prevent its negative effects on human
health and the environment [1].

Clay minerals can be used as carriers for the removal of chloramphenicol from
wastewater or in the water treatment process. They have a high capacity for adsorption
and have a long-lasting effect on the antibiotic, forming stable complexes. However,
further research is needed to determine the optimal conditions and parameters of
chloramphenicol sorption on clay minerals in order to maximize their effectiveness in
water and wastewater treatment applications.

We proposed the use of natural and modified Ukrainian sorbents for binding
chloramphenicol from solutions. For determination, UV spectroscopy was used as a fast
and sensitive method of quantitative determination. We studied the physicochemical
properties and adsorption of chloramphenicol by samples of natural clinoptilolite from the
Sokyrnytsky deposit with a grain diameter of 0.75 mm and clinoptilolite modified with Cu?*
ions (C(Cu?*) = 2.9 -10* mol/l. It was found that when modified with Cu?* ions natural
clinoptilolite undergoes partial amorphization of the clinoptilolite phase, i.e. fixation of ions
occurs precisely in this phase. When studying adsorption by samples of natural
clinoptilolite, it was found that the extraction of chloramphenicol is about 32-57%. After
modification of natural aluminosilicate samples with copper ions, an increase in the degree
of extraction is observed up to a maximum of 78% .

Therefore, the composition Cu?*/natural clinoptilolite can be proposed as a promising
sorbent for the extraction of chloramphenicol from wastewater and as a system of
prolonged release after further comprehensive study.
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The results of these experiments underwent statistical processing and showed a low
percentage of error, which confirms their ability.

Therefore, the obtained results indicate that these methods of analysis can be used in
practical pharmacy to determine the concentration of chloramphenicol in real objects.

Cnucok nitepatypu

1. L.M.Nguyen, N.T.T. Nguyen, T.T.T. Nguyen et al. Occurrence, toxicity and adsorptive
removal of the chloramphenicol antibiotic in water: a review.// Environ Chem Lett. 2022.
Vol. 20. P. 1929-1963. https://doi.org/10.1007/s10311-022-01416-x

YK 543.632 : 546.284'161-32 : 547.82

Yevsieienkova S. Z.
6th year student,

Odesa National Medical University

Holubchyk K. O.
Assistant of the Department
of Pharmaceutical Chemistry and Drug Technology,
Odesa National Medical University

STUDY OF THE PHYSICOCHEMICAL AND ADSORPTION
PROPERTIES OF PEARLITE AND PHLOGOPITE

Clay and siliceous materials, such as bentonite, montmorillonite, clinoptilolite, are
widely used in wastewater treatment, as carriers of catalytic compositions for air
purification [1], and are actively being introduced into medical use, namely as carriers of
the active substance with subsequent prolonged release, as well as on the basis of these
materials, it is possible to create a system of controlled delivery of active substances [2] by
increasing the rate of dissolution of lipophilic substances in biopharmaceutical processes.

Adsorption of organic molecules on clay minerals can occur on their outer surface or in
the interlayer space and depends on many parameters. Therefore, to determine the
mechanisms of drug/solid complex formation and drug release, it is necessary to know the
physicochemical properties of the adsorbent.

Therefore, studying the physicochemical and adsorption properties of such substances
is an important task for solving the above-mentioned issues. Samples of natural phlogopite
(N-Ph) and pearlite (N-Per) were investigated by IR spectroscopy, XRD analysis, and the
adsorption of copper ions (Cu®*) as a model system were also studied.

The samples turned out to be multiphase: in N-Ph, 80% of the mineral consists of the
phlogopite phase with an average crystal size of 9 nm, there are also impurity phases of
corderite and diopside, while the size of phlogopite crystallites is the largest - 65 nm
compared to other phases. According to XRD, it was established that pearlite of Ukrainian
origin has an amorphous structure.

Both IR spectra are characterized by the corresponding bands of oscillations in the
regions of 400-1000 cm™?, which relate to the valence and deformation vibrations of the Si-
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O structural fragments. Characteristic bands of oscillations of adsorbed water molecules
were also found in the regions around 1600 cm™ and 3400-3200 cm™. A weak calcite phase
at 1442 cm™ was also found in samples N-Ph.

Adsorption of Cu?* ions from aqueous solutions was studied at 20 °C under static
conditions, constantly shaking the flask, for 2 hours (equilibrium establishment time); the
ratio sample mass : solution volume = 1 : 100. Copper(ll) adsorption isotherms have a
similar shape, which indicates the same adsorption mechanism, which is assigned to the L-
type. The following conclusions can be drawn: the Langmuir equation describes well the
experimental results of Cu?* adsorption by N-Ph and N-Per samples (R? values approach
unity), Cu?* is better sorbed from chloride solutions than nitrate, which may be related to
the high affinity of chloride- of anions to the surface of minerals.

CnuCoK niTepatypum

1. T. O. Kiose; T. L. Rakitskaya; K. A. Tiotushkina; T. M. Kiose; B. V. Prystupa. Effect of
acid modification of natural aluminosilicates on the activity of Pd(ll)-Cu(ll)-catalysts for
carbon monoxide oxidation/BicHMk OfecbKoro HallioHa/IbHOrO yHiBepcuTeTy. Ximin. ;T. 25,
Bun. 3(75). DOI: 10.18524/2304-0947.2020.3(75).211720

2. Aguzzi C., Cerezo P., Viseras C., Caramella C. Use of clays as drug delivery systems:
possibilities and limitations // Appl. Clay Sci. 2007. V.36. P. 22-36 DOI:
https://doi.org/10.1016/j.clay.2006.06.015

Jloxknyescbka T. B.
K.X.H., AOUEHT
AoueHT kadeapn papmaueBTUYHOT Ximil
OnecbKMin HalioOHAIbHU MeAMYHUN YHIBEPCUTET

BN/NB NMPUPOAMU IHILLIATOPA TA TEMIEPATYPU
HA KIHETUKY NOAIMEPU3ALLIT AKPUNAMIAY

[Moniakpuaamia HanexmTb A0 AOCTYMHWUX | MOPIBHAHO HEeAOPOrnx BOAOPO3YUHHUX
NONIMEpPIB 3 YHIKa/IbHUM KOMMAEKCOM NPUKNaAHMX BNACTMBOCTEN. CbOroAHI BaXKKO 3HANTH
AKYCb 001aCTb TEXHIKM Ta TEXHONOTII, A€ He 3aCToCoBYyBanncA 6 noniakpmuaamiaHi peareHTu.
B meauumHi nonimepu akpunamigy BUKOPUCTOBYOTbLCA A5 BUIOTOBAEHHA DaHAaXiB Ana
paH, CEPBETOK, NENOLIOK, B AKOCTI NAiBKOYTBOPOBAYiB AN GpapMaLeBTUYHMX NpenapaTis
NPONOHIoBaHOI Aji, rigporenei ANA KOHTAKTHWX NiH3, riaporenent (imnnadTiB) anA
KOHTYPHOI Ta 06'eMHOI NNACTUKM M'AKMX TKAHWH B Xipyprii, ANA OTPUMaAHHSA cynbdaTHO-
noniakpunamigHux renet anqa ineHTUdikauii 6inkis Ta ix cybcTpyKTYyp Y HiomeamumHi.

OCHOBHMM METOA0M CUHTE3Y NOJIIMEepPIiB Ha OCHOBI akpWIamigy Ta IHLWNX HEHACUYEHMX
amifiiB € paZnKanbHa nonimepmnsalis. Y 38'A3Ky 3 BULLLEBMKAAAEHUM, HAMK Dyn NpoBeaeHi
AOCNIAKEHHA KiIHETUKM noniMmepmsalil akpuaamigy 3 BUMKOPUCTAHHAM Pi3HMX PEYOBMH B
AKOCTI iHiLiaTOpiB paAnKanbHOT nonimepunsadii (amoHito nepcynbdaty, Kanito nepcynbdaty,
BOAHIO MepoKCcUAy, BOAHKO MNepoKcuay B MpuUCyTHOCTI KobanbTy (llI) aueTaTy Ta Kanito
nepcynbdaty B NpucyTHOCTI KobanbTy (II) aueTtaty) y BOAHOMY CepeaoBMLLI NPU Pi3HUX
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