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Annomayun. Monumopune zenapuna 6 Kposu UCNOAb3Yemcs Ol KOHMPOs 003UPOSKU NPenapamos u Ois
OYeHKU 00CMAMOYHOCMU aAHMuUKoazyisiHmuol mepanuu. Ilpu Kypcosom npuéme npenapamos, cooepicaujux
2enapuH, CONPA}CEHHLIX ¢ PUCKOM KPOBOMEUeHUs U ONACHOCTBIO Nepedo3UPOSKU PEKOMEHOYyemcsa npoeoouns
1a6OpamopHbIli  KOHMPONIL mepanuu  npu Ciabol U YMepeHHOU NoueuHol HeOOCMAmMOYHOCMU , Npu
NOHUMNCEHHOU Macce mena UAU  OXMCUPEHUU, Npu KPOBOMeEHeHUAX HesAcHoz2o cene3a. Paccmompena
KOIUYECBEeHHAS,  cOpOYUs  PA3TUYHBIX  POPM  MOAYUOUHOBOZO —CUHE20 U  MANAXUMOB020  3€1eHO20,
COpPOUPOBAHHBIX HA NOIUMEMAKPUIAMHOU MAMPUYE 8 KAYECMEe Yy6CMEUMENbHO20 dAEMEHMA NpU OnpedeneHuUl
KOHYeHmpayuy 2enapuna 6 pacmeopax. UyecmeumenvHvill NOIUMEPHLI JJIeMEeHm  UCHOIb306ANU OIS
onpedenienust eenapuxa 8 pacmeopax ¢ Konyewmpayusmu 50-210 me/n. Ilokaszano, umo rosgduyuenmol
YYBCMBUMETbHOCMU — COPOYUOHHO20 — (POMOMEMPUYECKO20 — ONpedeeHusi Kpacumesis NponopYUuoHAIbHbL
SHAYEHUAM UX MOJAPHBIX KOIPDUYUEHMO8 noziowjeHus 8 800HbIX pacmeopax. IIpedenvt 0OHapyscenus mozym
ObImb CHUNCEHbL HA NOPAOOK Npu yeenudeHuu 06vema pacmeopa Ha cmaouu copoyuu u, cOOmeemcmseeHHo,
yeenuuenus obvema uyscmeumensnozo snemenma. Ilpu xonyemmpayusx ceviwe 107 MOAb/1 603MONCHO
BU3YATbHOE NOJYKOAUYECTNBEHHOE OeMeKMUpOo8anue 2enapuia 8 pacmeope No CHUNCEHUIO U UCYEZHOBEHUIO

OKpAcCKu Kpacumeiist 6 nonumepnod mampuye.

Currently sorption-optical methods are developed successfully. These include concentration of substances
from the liquid phase on the sensitive element which is accompanied with a change in spectral characteristics in
the visible diapason. We have examined the quantitative sorption of various forms of toluidine blue (TB) and
malachite green (MG) adsorbed on polymethylmethacrylate matrix (PMM) in the process of determination of the
heparin concentration in a solution. Polymethylmethacrylate (PMMA), one of the commonly used polymers, is
widely used to fabricate optical analytic systems. There have been advantages for the application of PMMA in
analysis due to such properties as hydrophobicity and compatibility with additives. Bulk modification is an

effective way to improve the analytical properties while retaining the transparent properties of the polymer.
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Various modifications of the PMMA matrix have been obtained using different techniques like physical
adsorption, biomolecule adsorption, chemical modification and so on [1-3]. The extraction mechanism is based
on the PMM role as a solid polymeric extractant. In accordance with this mechanism, organic molecules sorbed
into hydrophobic PMM. PMMA have unique advantages over other polymers, for their physical and chemical
properties can be easily changed by molecular design.

The introduction of polyethylene glycol (PEG) into the PMMA has attracted considerable attention as a
means of minimizing waste sorption, because of their low interfacial energy, non-adhesive property and high
diffusion. The technique was described [4] where PEG was immobilized into PMM on polymerization stage.

Combined matrix PMMA and PEG, having a polymethacrylate backbone and hydrophilic PEG chains, has
been synthesized and applied for the design of transparent color sensors. The properties of the new modified
PMM such as attachment, functionality, and sorption properties are characterized by various techniques.

The results of investigation of dyes sorption into transparent matrix are used in the field of technology for
sensors, catalysis, analytical chemistry and drug discovery. A large number of experimental studies of dyes
sorption to various sorbents have been performed in order to understand the underlying mechanism of the
sorption process. This simple method allows the study of a wide range of PMMA-PEG polymers with well-
defined the optical sensor properties.

PMMA was synthesized via free radical block polymerization, using benzoyl peroxide as initiator. The
structure of the dye is shown in Fig. 1. Immobilization of analytical reagents into a polymeric matrix has been
carried out in a static mode. The solution was placed in a constant temperature bath and stirred with the help of a

stirrer at 120 rpm.
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Fig. 1. Structure of the PEG-PMMA matrix

Sorption of dyes into PMM depends on the nature, structure and polarity. Increasing the degree of extraction
of hydrophobic dyes with increasing evidence of the significant role of hydrophobic interactions between the
sorbent and sorbate. Equilibrium sorption time and degree of dye extraction depend on the forms of its existence
in the solution.

The molecular form of the dye was sorbed by PMM completely and 40% of the anionic form was sorbed
during 15-20 minutes. The sorption of neutral and charged forms of TB on the concentration in the aqueous
solutions with pH 4 was researched. The equilibrium concentration of the dye, the recovery rate and the value of
limiting sorption were calculated in this work. Both neutral and charged forms of TB in low concentrations (<10
6 M) were sorbed completely. The ionic form of the dye was sorbed on 50 % and neutral form on 90 % at
concentrations > 10 M. The optimal pH was below 4.0 because the proteins anionic groups (carboxyl group

complicate the interpretation of results greatly) lose their charge. TB binds with nucleic acids at pH 3.0.




Sensitive polymer element with TB immobilized was used to determine concentrations of heparin in the
solutions with 50-210 mg/L. Response factors for sorption-photometric determination of dye was proportional to
the value of the molar absorption coefficients in aqueous solutions. Detection limits can be reduced by increasing
the volume of the solution or increase the sensing element.

Semiquantitative visual detection is possible in a solution of heparin at concentrations above 10~ mol/L. This

shows as decrease or disappearance of the TB color into PMM (Fig. 2).
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Fig. 2. The visual response to the presence of various concentrations of heparin

MG also triphenylmethane dye is highly soluble in water and used as a therapeutic agent. MG dye is used
extensively in medical diagnostic. Previously MG has been analyzed using spectrophotometry, HPLC-MS and
capillary electrophoresis. Selective solid phase extraction is not used for MG from biological samples of fluids
before. A method for the trace analysis of MG with colorimetric measurements based on solid-phase extraction
(SPE) by transparent PMM is described for TB. The investigation was aimed to study the adsorption capacity of
PMM for MG removal from aqueous solutions for the solid phase extraction of MG, different parameters such as
adsorbent dose, effect of pH, initial dye concentration and contact time.

The quantity of sorbed PMM reagent is proportional to intensity of its painting and it depends on conditions
of modification: pH, concentration of the reagent in solution and durations of processing. The kinetic profiles of
sorption at different temperatures are similar. This suggests that the sorption mechanism is mainly due to the
formation of an inclusion complex through host—guest interactions.

Solid-phase extraction on PMM allowed a 290-fold enrichment of the dyes if 10 mL sample volume is used
with extraction efficiencies 92 %. The method enables the determination of MG to 0.1-5 pg/L combined with a
fast and easy sample-preparation (pH-adjusting prior to SPE). Extraction and determination of MG in biological
liquid samples confirmed the applicability and reproducibility of the method. Batch adsorption results indicated

that Langmuir isotherm described the adsorption isotherms better.
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