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[pagynpoBoYHbIe 3aBUCMMOCTH [J1F LUBETOMETPUYECKOIO ONPEeLENeHNs LodamuHa (1), HopagpeHamHa
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/4. AHanuns peanbHbIX 06bEKTOB

Pe3synbTaTbl onpegeneHus potamMuHa, HopagpeHanuHa U agpeHanuHa B NeKapcTBeHHbIX NpenapaTax
«[JotamnH-DepenH» (MAO «BpbiHuanos-A», Poccua), «HopapgpeHanuH» (3A0 «3ko®Papmlintoc,
Poccus), «<AppeHanuHa rugpoxnopug, - Buan» (000 «BUAJ», Kutan) (n =3, P = 0.95)

HencTeytoliee BeL,eCTBO U ero MeTon HaiineHo s,
copepXaHue
C ucnonb3soBaHueM SiNDs 34505 % 0.06
(bnyopumeTp)
C ncnonbsoBaHuneM SiNDs 39+ 0.7 % 0.
IonaMuHa ruppoxnopup, (4%) (boToannapar)
C ncnonbsoBaHunem SiNDs 42+ 0.7 % 0.07
(cMapTdoH)
B3aXXX 3703 % 0.03
C ncnonbsoBaHunem SiNDs 175 + 0.08 Mr/Mn 0.02
(dbnyopumeTp)
HopappeHanuHa rugpoTtapTpaTta ¢ ucnonb3osakem SINDs 2.1 0.7 mr/mn 0.2
(boToannapar)
MoHoruapat (2 mr/mn) :
C ncnonbsoBaHunem SiNDs
1.7 £ 0.5 mMr/mn 0.1
(cMapToH)
B3XXX 1.77 = 0.07 Mr/mn 0.02
C ncnonbsoBaHunem SiNDs 132 % 0.09 Mr/mn 0.03
(tbnyopumeTp)
AnpeHanui C ncnonbsoBaHuem SiNDs 11+ 0.3 Mr/Mn 01
(boToannapar)
(1 Mr/mn) :
C ncnonbsoBaHunemM SiNDs
1.2 £ 0.4 Mr/mn 0.1
(cMapTdoH)

HekoTopble aHanuTU4YecKue XxapaKkTepuCcTUKKU onpeneneHns aohaMmHa, HopagpeHanuHa u agpeHanuHa
c ucnonb3sosaHueM SiNDs (n = 5)
HodaMuH HopagpeHanuH AppeHanuH
Cyuy MKM [0C, MkM Cye MKM [0C, MkM Cyv MKM [0C, MM
dnyopuMeTp
(A - 360 HM) 2 6.67-50 0.4 1.1-50 1 4-50
dnyopumeTp
(h....: 360 1 320 HM) - - 0.06 0.20-50 0.14 0.47-50
®oToannapart 1 3-100 0.1 0.3-25 0.1 0.3-15
\ CMapTdoH 12 40-100 0.3 1-25 5

17-100/ ¥

\ B3XKX 1.3 £ 0.2 Mr/mMn 0.07 /
\

/5. BbiBOo bl

1. CuHTesnpoBaHbl KpeMHUeBble HaHOToUkM (SiNDs), obnapatouwme NIOMUHECLEHTHBIMU CBOMCTBAMMU.
MakcuMyM nioMuHecueHunn HabnopaeTcsa Npu 445 HM, MaKCUMYM BO36YXaeHUS ntoMUHecueHuun - 360
HM. CpeHUMM puaMeTp yacTuy, coctaenseT 3.2+ 1.9 HM.

2. MNpu B3aumopgencTeumn SiNDs ¢ pohaMMHOM yMeHbLIAeTCA MHTEHCUMBHOCTb NtoMUHecLeHuuKn SiNDs, npu
B3aMMOLENCTBUU C HOpPaZpeHaNMHOM U aipeHaIMHOM MNOMUMO YMeHbLIEeHUS UHTEHCUBHOCTHU
NIOMUHECLU,eHLUKN npu 445 HM HabnopaeTca noasneHne MakcumyMa npu 500/510 HM. OnpepeneHuio He
MeLlalT 3KBUMONSAPHbIE KOJIMYeCTBa PacnpoCcTpaHeHHbIX HeopraHuyeckux noHoe (Na*, K*, Mg#, Cl-, SO,2-,
NO;-), pa3nnyHble aMMHOKUCNOTbI, FTMApPodUnbHbie U cnabo 3aps)KeHHble COeAMHEHUS, MellatT MOHbI Cu??,
rmapocdobHbie U CUNbHO 3apsXKeHHble COeAUHEHMUS.

3. lNokasaHa BO3MOXHOCTb LLBETOMETPUYECKOro onpepeneHUs KaTexonaMMHOB C UCMONb30BaHUEM
KpeMHMUEBbIX HAHOTOYEK C NoMowbio hoToannapaTta u cMapTdoHa. B kavyecTBe aHanUTMYECKOro cUrHana
ONS onpepeneHUs BCeX TPEX KaTeXoNaMUHOB criefyeT UCNONb30BaTbh €BKNG0BO PacCTOSIHUE B CUCTEME
CMYK. [1nsa noBbilWeHUS YYBCTBUTENbHOCTU onpepeneHns nodaMnuHa u agpeHasmHa MOXXHO UCMOb30BaTh
KOMBuHauum koopauHaTt R + G + B (gocamMuH) u L - a + b (appeHanuH). Mpenensl ob6HapyxeHUs BohaMUHa,
HopagpeHanuHa u agpeHanuHa coctaesunu 1, 0.1 n 0.1 MKM, cooTBeTCTBEHHO.

4. TlpuMeHMMoOCTb paspaboTaHHbIX cnocoboB onpepeneHna KaTexonaMMHOB NMPOAEMOHCTPUPOBaHA NpU
aHanuse hapMaueBTUYECKUX npenapaTos. [lpaBuNbHOCTb NOATBEPXAEHA CPAaBHEHUEM C pe3ynbTaTaMu
aHanu3sa He3aBUCUMbIM MeToAo0M. OTHOCUTeNIbHOE CTaHJapTHOE OTK/IOHEHUE onpefeneHUs C NOMOLbIO
SiNDs B 6onbwinMHcTBE cnyyaeB He npesbiwaet 0.1.

Pabora BbinosHeHa 1Mpu @UHAHCOBOU MNogRepxke Poccurckoro Hay4yHoro @oHga (rpaHt N224-23-20004),
https.//rscf.ru/project/24-23-20004/. UccnegoBanme rpoBeneHo B pamkax [lporpammel pazsmutusa MexguncymnimHapHou

HayYHO-06pa30BaTeIbHOU LWKOJIbI MockoBCckoro yrnBepcuteta "bygyiee naaHeTsl u riiobasbHblie N3MeHEHMS OKPYXKAroLen

cpensbl” npu nogaepxke LUK MY «HaHoxumus n HaHoMaTepuasibi».
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Colorimetric determination of catecholamines using silica nanodots

Vasilyeva A.A., Matiash M.V., Apyari V.V., Maksimov S.V., Dmitrienko S.G.
Department of Chemistry, Lomonosov Moscow State University, Moscow, Russia
E-mail: 6420351@gmail.com

Purpose of this work: development of a method for the colorimetric determination of catecholamines using silica nanodots
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2. Interaction of SINDs with catecholamines with dopamine (DA), norepinephrine (NE) and epinephrine (E)
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6Colorometr|c determination of catecholamines \/4 Analysis of real objects \
The results of the determination of dopamine, norepinephrine and epinephrine in the drugs “Dopamine-
Ferein” (“Bryntsalov-A", Russia), “Noradrenaline” (“Ecofarmplus”, Russia), “Epinephrine Hydrochloride -
Vial” (VIAL, China) (n =3, P = 0.95)
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20 ff Tt TTTTTToo LOD =0.1uM 80 | 1. Silica nanodots (SiNDs) of (3.2 + 1.9) nm in diameter with luminescent properties (the maximum
luminescence at 445 nm, the maximum luminescence excitation at 360 nm) were synthesized.
0 | | C(E), pM 2100 L 2. During the interaction of SiNDs with dopamine the intensity of SiNDs luminescence decreases, during
0 20 40 the interaction of SiNDs with norepinephrine and epinephrine in addition to a decrease in the intensity
of luminescence at 445 nm, a maximum appears at 500/510 nm. The determination is not interfered
Calibration graphs for the colorimetric determination of the content with by equimolar amounts of common inorganic ions (Na*, K*, Mg?*, Cl-, SO,%-, NO;"), The determination
of dopamine (1), norepinephrine (2) and epinephrine (3) in solutions is not interfered by various amino acids, hydrophilic and weakly charged compounds, but is interfered
Vonps =10 mL, V,, ., = 5.0 mL, t,, = 20 min, t,c = 30 min, t- = 60 min), UV lamp irradiation with by Cu?* ions, hydrophobic and highly charged compounds.
3. The feasibility of colorimetric determination of catecholamines using SiNDs with a camera and
Some analytical characteristics of determination of dopamine, smartphone is demonstrated. The Euclidean distance in the CMYK system should be used as the
norepinephrine and epinephrine using SiNDs (n = 5) analytical signal for determining all three catecholamines. To increase the sensitivity of dopamine and
epinephrine determination, combinations of coordinates R + G + B (dopamine) andL -a+b
Dopamine Norepinephrine Epinephrine (epinephrine) can be used. The detection limits of dopamine, norepinephrine, and epinephrine were 1,
0.1, and 0.1 uM, respectively.
LOD, uM | Linear range, uM | LOD, pM | Linear range, uM | LOD, pM | Linear range, uM 4. The applicability of the developed method for the determination of catecholamines has been shown in
Fluorometer 9 6.67-50 0.4 11-50 : 450 the analysis of some pharmaceutical preparations. Accuracy was confirmed by comparison with the
(A..: 360 nm) c ' T B results of an independent method. The relative standard deviation of the SiNDs determination in most
Fluorometer cases does not exceed 0.1.
(\..: 360 - - 0.06 0.20-50 0.14 0.47-50 This study was supported by the Russian Science Foundation, grant N 24-23-20004, https.//rscf.ru/project/24-23-
o n 320 nm) ) : ST S
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\ Smartphone 12 40-100 0.3 1-25 5 17-100 / with the support of the Moscow State University Shared Research Equipment Center "Nanochemistry and

Nanomaterials”. /
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