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HN3yueHre BO3MOKHOCTH KOJIHUYECTBEHHOTO OIIpe/e/IeHUs
METALJICOAEPKAIIEr0 JIEKAPCTBEHHOT0 BEIeCTBAa B IPUCYTCTBUHU
META/LINYECKHX MpUMecel Ha nmpuMepe papMalneBTHIEeCKOH
CyOCTAaHIIIH BHCMYTa CyOCa/IUINIaT

A.A. Busep, E.A. IBanOBCKaA

@I'bOY BO «Hogocubupckuil 2ocydapcmeettblit meduyuHckull yHugepcumem» Munadpasea Poccuu

AHHOTAIIUA

BBeeHUue. AHaIU3 MeTaUIOB B papMaleBTHUECKOH IPAKTHKE UCIIOIb3YeTCs KaK JJIsl KOJIMIECTBEHHOTO OIIpesie-
JIEHUsI OCHOBHOTO BEIIIECTBA, TAK U IIPU UCCJIEIOBAHNH HIIEMEHTHBIX IpUMecel. /IJIs1 MeTayIcoiepKaliiX JeKapCTBEHHbBIX
CPEZICTB OUEeHb BaXKHO, YTOOBI METOUKY aHATN3a ObUTH CIennUIHBIMH U JINIIIEHHBIMH MEIAIONIETO BIUSHUS 2JIEMEHT-
HBIX IPUMeceH.

IT e 1 b . V3ydyeHHe BIMSAHUS DJIEMEHTHBIX IPUMeCEH Ha KOJIMYECTBEHHOE OIpeziesieHre (papMalieBTHIeCKOH cyOcTaH-
MY BUCMYTa CyOCaTUIIHIAT.

MaTepuanb U METOJBHl . BKauecTBe HCIBITYeMOro 00pasiia UCIOIb30BATIACH aKTUBHAs dapMalleBTuue-
CKas cyOCTaHINA BUCMYTA CyOCATMIIMIIAT, TOJIydeHHas IBYM: Pa3HbIMHU criocobamu. CTaHjapTHbIE 06pa3Iibl 3JIeMEHTHBIX
puUMecei MeJii, CBUHIIA U cepebpa rOTOBIIMCH B KOHIIEHTPAIUSX ¢ MAaKCUMAJIbHBIM COJIEP’KAaHMEM IIPUMeCeH COTJIacCHO
EBpomnefickoit ®apmaxornee. AHATIN3 IPOBOMIICS METOZOM HHBEPCHOHHOH BOJIBTAMIIEPOMETPUH.

Pe3ynbTart bl . BHeceHUe pAaCTBOPOB 3JIEMEHTHBIX IIPUMeCceH MeIH, CBHHIIA U cepeOpa KakK OT/AeJIbHO, TaK U CMECH
BCEX TPEX PACTBOPOB He BBI3bIBAET IOSBJIEHIS CUTHAIA HA BOJIbTAMIIEPOTPAMME, COOTBETCTBYIOIIETO TUKY BUCMyTa. IIpu
KOJINYECTBEHHOM OIpe/ieIeHny (hapManeBTHUECKOH CyOCTaHIIMHM BHUCMyTa CyOCATHIMIIAT 3HAYEHUS COOTHOIIEHUS
BBICOTHI IIMKA PaBHAIUCH WX OBLIN 6JIM3KH 100 %.

3akawueHHUe . IIpUcCyTcTBHE 2JIEMEHTHBIX IPUMECEH Me/IH, CBUHIIA U cepebpa He OKa3bIBAeT MEIIAIOIIEro BIIH-
SIHUS HA KOJTMYECTBEHHOE OIIpeiesieHre CyOCTaHIIMKM BUCMYTa CYyOCAIMITIIAT METO/IOM HHBEPCUOHHOW BOJIBTAMIIEPOME-
TPHH.

Kaoueesble ca08a: THBEPCUOHHAS BOJIBTAMIIEDOMETPH S, BUCMYTa CYOCATHITNIIAT, JIEMEHTHBIE IIPUMECH.

OOpasen murupoBaHua: Busep A.A., IBanoBckas E.A. V3yueHre BOBMOKHOCTH KOJTUYECTBEHHOTO OTIPE/Ie-
JIEHHUS MeTLJICOZIepKaIIero JIeKapCTBEHHOT'O BEllleCTBA B IPUCYTCTBUU MeTAINUECKUX IIpIMecel Ha IpuMepe dap-
MalleBTUUYECKOM cyOcTaHIUU BUCMyTa cybcanummiar // Journal of Siberian Medical Sciences. 2023;7(4):61-67. DOI:
10.31549/2542-1174-2023-7-4-61-67

Studying the possibility of quantification of a metal-containing
medicinal substance in the presence of metal impurities using
bismuth subsalicylate as an example

A.A. Vizer, E.A. Ivanovskaya

Novosibirsk State Medical University

ABSTRACT

Introductio n.The analysis of metals in pharmaceutical practice uses both for the quantification of an active
ingredient and for assessment of elemental impurities. For metal-containing drugs, the analytical methods must be specific
and free from the interference of elemental impurities.
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A i m . To study the influence of elemental impurities on the quantification of the pharmaceutical substance bismuth sub-
salicylate.

Materials and methods.Asa test sample the active pharmaceutical substance bismuth subsalicylate
was used obtained by two different ways. Standard samples of elemental impurities of copper, lead and silver were pre-
pared in concentrations with the maximum impurity content according to the European Pharmacopoeia. The analysis was
carried out by stripping voltammetry.

R e s ult s .Theaddition of solutions of elemental impurities of copper, lead and silver, either separately or as a mixture
of all three solutions, does not cause the appearance of a signal on the voltammogram corresponding to the bismuth peak.
When quantifying the pharmaceutical substance bismuth subsalicylate and comparing the peak height values, the ratio of
the indicators turns out to be equal or close to 100%.

Conclusio n.Thepresence of elemental impurities of copper, lead and silver does not interfere with the quantifica-
tion of the pharmaceutical substance bismuth subsalicylate by stripping voltammetry.

Keywords: stripping voltammetry, bismuth subsalicylate, elemental impurities.
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BBEJAEHUE

B cBsi3u ¢ MHOrooOpasueM NpUMEHEHHUS JieKap-
CTBEHHBIX CDEJICTB B MeauIluHe U (apmanuu Ha
MPOTSZKEHUM MHOTHX JIET MPOUCXOIUT HelpepbhIB-
HBIH ITOMCK HOBBIX UX HCTOYHUKOB. CEeroJiHs B IIpakK-
TUKE TPUMEHAIOTCA JIeKapCTBEHHbIE IIpernapaThl
PAa3JIMYHOTO MPOUCXOKEHUA, B TOM UKCJIE CHHTE-
THYECKOTO, OMOJIOTUYECKOTO HJIM MUHEPAJIBHOTO.

B kxauecTBe HCTOYHHMKOB METa/IJIOB B COCTaBe
JIEKapCTBEHHBIX IIPENapaTOB MOTYT BBICTYIAThb KaK
KOMITOHEHTBI COCTaBa, TaK U AJIEMEHTHbIE TPUMECH.
Kaxk usBecTHO, B cOCTaB abCOJIIOTHOIO OOJIBIIIMHCTBA
JIeKapCTBEHHBIX IIPEapaToB BXOAAT aKTUBHBIE (hap-
MareBTHYecKkre cybcraHmuu (0603HAUaeMble Kak
JIeACTBYIOIIME BelllecTBa), 00ycoBauBaoiue dap-
MaKOJIOTHYeCKyl0 3¢G@eKTHBHOCTh, W BCIIOMOTra-
TeJIbHbIE BEIECTBA, WUCIOJIb3yEMbIE JIJISI JIOCTHKE-
HUs TpeOyeMbIX XapaKTepUCTUK npemnaparta. 1 dap-
MaleBTHYECKHe CyOCTaHIIMH, M BCIOMOTATebHBIE
BEIIlECTBA MOTYT SIBJISIThCSI HCTOYHHUKAMH METAJLIOB.

Kpome TOrO, B JIEKAPCTBEHHBIX CPEJCTBAX BO3-
MOKHO MPHUCYTCTBHE DJIEMEHTHBIX IIpUMeceil. diie-
MEHTHBIMH IPUMECSMU SIBJISIOTCA TOTEHIIHATHLHO
TOKCHUYHbIE XUMUYECKUE BJIEMEHTHI, IIPUCYTCTBYIO-
1€ B OKPYKAaWIIeH cpele MpU IIPOU3BOJICTBE
JIEKAPCTBEHHOT'O CPEJICTBA, HO HE BXOJSAIIHE B €ro
coctaB. VICTOYHMKAMM DSJIEMEHTHBIX IIpUMecei
MOTYT OBITh BEIECTBA, A00aBsAeMble MPU ITPOU3-
BOJICTBE (HampuMep, KaTaJIu3aTOPbl WU PEAKTUBBI-
MeTaJIJIbI), IpuMecH (apMalleBTUUecKuX cyOcTaH-
[MH, BCIOMOTATEIbHBIX BEIECTB U BOJIBI, IPUMECH
U3 COCTaBa ITPOU3BOJICTBEHHOIO OOOpY/OBAHUS B
pe3yJbTaTe IepeHoca ¢ KOHTaKTHUPYIOIIEH MOBEpX-
HOCTH, a TaKKe KOMIIOHEHTBI YIIAaKOBKHU, KOTOPBIE
TIOSIBJISIIOTCST B IIPOIIECCE BHIMBIBAHUA [1].

INTRODUCTION

Due to the diversity of uses of drugs in the
fields of medicine and pharmacy, there has been a
continuous years long search for new sources.
Currently, medicines of various origin are used in
practice, including synthetic, biological or
mineral ones.

Sources of metals in the composition of medi-
cines can be both formulation components and
elemental impurities. As is well known, the vast
majority of medicinal products include active
pharmaceutical substances (active ingredients),
which determine pharmacological activity, and
excipients, which are used to achieve the required
characteristics of a preparation. Both pharmaceu-
tical substances and excipients may be sources of
metals.

In addition, medicines may contain elemental
impurities. Elemental impurities are potentially
toxic chemical elements present in the environment
during the drug manufacturing but not included in
its formulation. Sources of elemental impurities may
be substances added during manufacturing (for
example, catalysts or reagent metals), impurities of
pharmaceutical substances, excipients and water,
impurities from content of production equipment as
a result of transfer from the contacting surface, as
well as components of package that appear due to
leaching [1].

Currently, various methods of qualitative and
quantitative analysis used for metal-containing
drugs have been included in the State Pharmaco-
poeia. These methods are both chemical and
physicochemical [2].
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B nacrosmuit MomeHT B ['ocymapcrBenHyro ®ap-
MAaKOIIEI0 BHECEHBI PAa3JINYHbIE METO/IbI KAUeCTBEH-
HOTO U KOJWYECTBEHHOTO aHAIN3a, IPUMeHsIeMble
JUI  JIEKAPCTBEHHBIX  CPEZACTB,  COJEPIKAIIUX
MeTaJlIbl. /[aHHBIE METOBI ABJIAIOTCA KaK XUMUYe-
CKHUMH, TaK U GUBUKO-XUMHUYECKUMU [2].

dapmanieBTHUYECKas CyOCTaHITUA BUCMYyTa cybca-
JIMITAJIAT caMa 10 cebe ABJSETCA COeINMHEHUEM
MeTtasia. Kpome TOro, COIIacHO YacCTHBIM CTaThAM
EBpomeiickoii ®apmakonen u ®apmakomneu CIIIA,
JUIsL 9TOU CyOCTaHITUM HOPMHPOBAHBI CJIETYIOIITE
BJIEMEHTHbIE TIPUMECH — MeJlb, CBUHEIl U cepebpo.
Hopma EBpomnetickoii ®apmakornen HaxO[UTCA Ha
yYpoBHe He 6osiee 50, 20 U 25 PpM COOTBETCTBEHHO,
Torzaa kak Hopma ®@apmaxornieu CIIIA osiuHakoBa 71
BCeX TPeX 3JIEMEHTOB U PaBHA He 0oJiee 10 ppm Jist
KaXJ1010 [3, 4]. MeTo 1 KOJTMUeCcTBEHHOTO OTpeiese-
HUS B 00eUX CTaThsAX — KOMIUIEKCOHOMeTpus. I1pu-
CYTCTBUE DJIEMEHTHBIX IIPUMecell He MOXKET B CyIIle-
CTBEHHOH CTEIeHW IIOBJIMATh HA pe3yJabTaT KOM-
IJIEKCOHOMETPUYECKOTO TUTPOBAHUS, TaK KaK UyB-
CTBUTEIHHOCTh MOJOOHBIX METOUK HE HACTOJIBKO
BeJINKA.

C 1eJ1pI0 YCOBEPILIEHCTBOBAaHUA (apMaleBTuue-
CKOT'O aHaJIM3a BUCMyTa cyOcanumuiaTa Oblia pas-
paboTaHa MeTOIMKA €ro KOJIMUEeCTBEHHOTO OIpesie-
JIeHUs MEeTOJIOM WHBEPCHOHHOU BOJIbTaMIIEPOMeE-
Tpuu. J[aHHBIA MeTO/I aHATN3a B HACTOSIIIUA MOMEHT
He sABJisieTcs (papMaKOIEHHBIM, OJHAKO 00JasaeT
PAOM TPEUMYIIECTB, B YACTHOCTH, BBICOKOH UYB-
CTBUTEJBHOCTBIO, CIENU(GUIHOCTHIO U BO3MOXKHO-
CTHIO OJTHOBPEMEHHOTO aHAJM3a CMeced BeIeCTB.
Tak Kak IpU KOJIMUECTBEHHOM OIpejiesieHuu dap-
MaIeBTUYECKON CyOCTAaHIIMU NPOBOAUTCS AHAIU3
coZiep:KaHUs BUCMYTa, BAXKHO YCTAaHOBUTH, BJIUSAET
JIM TIPUCYTCTBYE BJIEMEHTHBIX IIPUMeCel Ha YPOBHE
HOpPMBI (hapMaKONEWHOH crernuuKaIuy Ha MOIy-
YeHHBIN pe3yJsIbTar.

ITEJIb UCCJIE/IOBAHUSA

W3yyeHre BIUSHUS 2JIEMEHTHBIX [pUMeCed Ha
KOJIMUECTBEHHOE OIIpe/iesieHre (hapMaleBTHIECKON
CcyOCTaHITMHU BUCMYTa CyOCaTHUIIIIIAT.

MATEPUWAJIbI 1 METO/IbI

B kauecTBe OOBEKTa HCC/IEOBAHUS MPUMEHS-
J1ach CyOCTaHINA BUCMYTA CyOCATUIIMIIAT ITPOU3BO/I-
ctBa ®I'BYH WHCTUTYT XUMHUU TBEpPZOTO Tejda U
MmexaHoxumuu Cubupckoro otzenenuss PAH
(UXTTM CO PAH), Poccusi, Toly4eHHasA C UCIIOJIb-
30BaHUEM JIBYX CITIOCOOOB cHHTe3a (0003HAUEHBI KaK
NXXTM-1 u UXXTM-2). Crioco6bI TTOIyYEHNS JaH-
HBIX (hapMaleBTUYeCKIX CyOCTaHITNH He IPeInoa-

The pharmaceutical substance bismuth sub-
salicylate is a metal compound itself. In addition,
according to the individual monographs of the
European Pharmacopoeia and the US Pharmaco-
poeia, the following elemental impurities are nor-
malized for this substance: copper, lead, and silver.
The European Pharmacopoeia reference value is set
at no more than 50, 20, and 25 ppm, respectively,
while the US Pharmacopoeia specifies the same
limit for all three elements and it does not exceed
10 ppm for each [3, 4]. The method of quantifica-
tion, specified in both monographs, is complexo-
metric titration. The presence of elemental impuri-
ties cannot significantly affect the result of com-
plexometric titration, as the sensitivity of such
methods is not high enough.

To improve the pharmaceutical analysis of bis-
muth subsalicylate, a method for its quantification
by stripping voltammetry was developed. Currently,
this method is not pharmacopoeial but has several
advantages, in particular, high sensitivity, specificity
and the ability to simultaneously analyze mixtures of
substances. Since quantification of the pharmaceuti-
cal substance involves an analysis of the bismuth
content, it is important to determine whether the
presence of elemental impurities at the level of the
pharmacopoeial reference value affects the result
obtained.

AIM OF THE RESEARCH

To study the influence of elemental impurities on
the quantification of the pharmaceutical substance
bismuth subsalicylate.

MATERIALS AND METHODS

An object of study was the substance bismuth
subsalicylate produced by the Institute of Solid State
Chemistry and Mechanochemistry (ISSCM) of a
Siberian Branch of the Russian Academy of Sciences,
Russia, obtained using two methods of synthesis
(codenamed ISSCM-1 and ISSCM-2). For obtaining
these pharmaceutical substances metal reagents or
catalysts did not use [5].

The measurements were carried out on a TA-4
voltammetric analyzer (Tomanalit LLC, Tomsk)
using VALabTX software supplied with the kit. The
analysis was carried out in a two-electrode cell, a
mercury film electrode (amalgam) was used as a
working electrode, and a silver chloride electrode
was used as a reference one.

All reagents had the qualification “chemically
pure” or “pure for analysis”.

Journal homepage: http://jsms.ngmu.ru
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raloT HCIOJb30BAaHUSA META/UTNYECKUX PEaKTUBOB
TN KaTaITu3aTopoB [5].

W3MmepeHus TPOBOJAMJINCH HA BOJIbTaMIIEPOME-
TpuueckoM a"anuzaTope TA-4 (OO0 «HIIII «Tomb-
aHaIUT», T. TOMCK) C UCIIOJIb30BAHUEM IPOrPaMM-
Horo obGecnedyenus VALabTX, mocraBisseMoro B
KOMILJIEKTe. AHAJIN3 OCYIIECTBJISAJICA B JIBYX3JIEK-
TPOJHOH sUeiiKke, B KayecTBe pabovero ajaekTpoza
HCIIOJIb30BAJICA PTYTHBIH IIJIEHOUHBIH DJIEKTPOZ
(amaspraMHBIN), B KadyecTBe 3JIEKTPOJA CpaBHe-
HUSA — XJIOPCEPEOPSHBIH.

Bce nmpuMeHsieMble peaKTHUBBI UMeJU KBATU(DU-
KaIUI0 «XUMUYECKH UHCTBIM» WM «YUCTBIN MJIsd
aHaIM3a».

B KxauecTBe pacTBOPUTEJISI /IJIsl IPUTOTOBJIEHUS
pactBopa BHCMyTa cyOcayJMIiiiaTa W OCHOBHOTO
(OHOBOTO 3JIEKTPOJIUTA TPUMEHSJICA BOJHBIN pac-
TBOP, COZiep>Kaniuii 0.2 M a30THOU KUCIOTHI U1 0.2 M
HaTpUs HUTpPATA.

AHaJIM3 MPOBOJWJICA COIJIACHO [6] mpu ciiemyro-
IUX YCJIOBHUAX: IOCTOSAHHOTOKOBass ¢dopma pas-
BEPTKH, IOTeHIMAI 0.008 B, mowck moreHnmama
(mmamaszoH) 0.500 B, moreHIan nepemenTuBaHUA
1.100 B, morenmnuan ycrnokoenus 1.100 B. JlauTesnn-
HOCTH IMepeMeIIUBaHuA 30 C, JUINTEJIbHOCTh WHTE-
TPUPOBAHUSA 20 MC.

CraHzilapTHBIE PAcTBOPBI MEAM, CBUHIIA U cepe-
Opa OB MPUTOTOBJIEHBI ITyTEM PACTBOPEHUS METN
cynbdara, CBUHIIA HUTpATa ¥ cepedpa HUTpaTa COOT-
BETCTBEHHO B PACTBOpE a30THON KUCJIOTHI 6.5 % ¢
TIOCJIETYIONNM Pa3BeIeHUEM ITOJIyYeHHBIX PaCTBO-
POB TeM Ke pacTBOPHUTEJIEM 10 TpeOyeMOU KOHIIEH-
Tpanuu. YTOoOBI HCCIEAOBATh MAaKCUMAJIBHO BO3-
MOJKHOE COJlep;KaHue IIpUMecel, MCIIO0JIb30BaJIUCh
PacTBOPHI C KOHIIEHTpAI[Ued MeIH, CBHHIIA U cepe-
6pa 0.005, 0.002 1 0.0025 % (50, 20 u 25 ppm)
OTHOCHUTEJIbHO KOHIIEHTPAITUU BUCMYyTa CyOCaTUIIH-
JlaTa B UCIBITYEMOM PacTBOPE.

PE3YJ/IBTATBI 1 OBCYKIEHUE

JI7s1 OLleHKH BJIMSTHUSL 3JIEMEHTHBIX IpUMecei
MeJIH, CBUHIIA U cepedpa Ha KOJINYECTBEHHOE OIIpe-
JleJIeHre BUCMYTa aJIMKBOTHI CTaHJIJAPTHBIX PACTBO-
POB Mezu, CBUHIIA U cepebpa ObLTH BHECEHBI K POHO-
BOMY 2JIEKTPOJIUTY T10 OT/IeJIbHOCTHU. COIJIACHO ITOJTy-
YEHHBIM IAHHBIM, AaHAJIUTUYECKUH CUTHAJI, COOTBET-
CTBYIOIIIUH MWKy BUCMyTa, OBLI paBeH HYJIIO
(0.000 MKA) M1 KaKIOU B3JIeMEHTHOW ITPUMECH.
Kpome Toro, aHaJIOTHYHBIH Pe3ysIbTaT ObLT MOJIyYeH
IIPU BBEZIEHUH CMECH BCEX TPEX PACTBOPOB.

[TpoBeZieHO HCCIIEOBAHUE MEIIAIOIIEro BJIHSI-
HUA BJIEMEHTHBIX IIPUMecel IIPU COBMECTHOM IIPU-
CYTCTBUM B PacTBOpe C aHAJM3UPyeMOU cyOCcTaH-
nped. /171 5Toro nepBOHAYIHLHO OBLI ITOJIyY€eH CUT-

An aqueous solution containing 0.2 M nitric acid
and 0.2 M sodium nitrate was used as a solvent to
prepare a solution of bismuth subsalicylate and the
main background electrolyte.

The analysis was performed according to [6]
under the following conditions: direct-current
sweep, potential 0.008 V, potential range
0.500 V, mixing potential 1.100 V, damping
potential 1.100 V. Mixing duration 30 s, integra-
tion duration 20 ms.

Standard solutions of copper, lead and silver were
prepared by dissolving copper sulfate, lead nitrate
and silver nitrate, respectively, in a 6.5% nitric acid
solution, followed by diluting the solutions obtained
with the same solvent to the required concentration.
To study the maximum impurity content, solutions
with concentrations of copper, lead and silver of
0.005, 0.002 and 0.0025% (50, 20 and 25 ppm)
were used relative to the concentration of bismuth
subsalicylate in the test solution.

RESULTS AND DISCUSSION

To assess the influence of elemental impurities of
copper, lead and silver on the quantification of bis-
muth, aliquots of standard solutions of copper, lead
and silver were added separately to the background
electrolyte. According to the data obtained, the ana-
lytical signal corresponding to the bismuth peak was
equal to zero (0.000 pA) for each elemental impu-
rity. In addition, a similar result was obtained when
adding a mixture of all three solutions.

We carried out a study of the interfering inter-
ference of all three elemental impurities in the
solution with the test substance. For this purpose,
a signal from the background electrolyte was ini-
tially obtained, and then a signal from a solution
of the pharmaceutical substance bismuth sub-
salicylate was obtained according to the quantifi-
cation method. Then a spiked sample of the cor-
responding elemental impurity was added and
the procedure was repeated. The analysis was
also carried out by adding standard solutions of
copper, lead and silver simultaneously. A typical
voltammogram of a solution of bismuth sub-
salicylate with the addition of a mixture of stan-
dard solutions of elemental impurities is shown
on Fig. 1.

The interfering effect was assessed by the ratio of
analytical signals of bismuth subsalicylate (peak
height, pA) before and after introducing the addition
using the following formula: RPH =V _, / V, , where

ba’

RPH is the ratio of peak height values (%); V,, — peak
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Haj (OHOBOTO 3JIEKTPOJIUTA, 3aTEM CUTHAJ pac-
TBOpa (apManeBTHYECKOH CyOCTAaHIIUU BHCMYyTa
cybcaunuiIaT, IPUTOTOBJIEHHOTO COIJIACHO METO-
JIUKe KOJIMYEeCTBEHHOTO OIpe/ieJIeHNs. 3aTeM K JJaH-
HOU MmpoOe BHOCWIIM JIOOABKY CTaHJQPTHOTO pac-
TBOpPA COOTBETCTBYIOIIEH 3JIEMEHTHOU IMpPUMECU U
OBTOPsUIN aHatu3. Taxke aHaIN3 OBLT MPOBEAEH
IIpU BBEAEHUN CTAaHJAPTHBIX PACTBOPOB MeEH,
CBUHIIA ¥ cepebpa omHOBpeMeHHO. TUmnyHast BOJIbT-
aMIeporpaMma pacTBopa BUCMyTa CyOcaumuiaTa ¢
JI0OABKOU CMECH CTaHI[APTHBIX PACTBOPOB 3JIEMEHT-
HBIX IpUMecel moKa3aHa Ha puc. 1.

Memarotiee BIMSHIE OLIEHEHO 110 COOTHOIIIEHUTO
AHUINTHYECKUX CUTHAJIOB BHCMYTa cyOcayumuiaTa
(BbICOTA IIMKA, MKA) 10 ¥ IOCJIe BHECEHUA J00aBKHU

EJ Kanan A / Canal A

(PR BN

B ®on / Background
4

4.5
P
3.51
3]
251
2
1.5

iy, ot o
- 1 o o =~
R L T S

Tok [MKA] / Current [pA]

M Ipo6a / Sample

height after the addition (pnA); V,, — peak height
before the addition (uA). The results obtained (aver-
age values of three measurements) are presented in
Table 1. According to the data presented, the addi-
tion of elemental impurities does not significantly
affect the recovery of bismuth during quantification;
the ratios of peak height values in all cases were equal
to or close to 100%.

It should be noted that other electrodes or cells
are usually used to analyze these elemental impuri-
ties. For example, to determine silver on the devices
manufactured by Tomanalit LLC, a carbon-contain-
ing electrode is used, and to measure copper and
lead, a three-electrode cell is used (amalgam elec-
trodes are used as working electrodes, silver chloride

=101 ]

M [lo6aBka / Addition

in >
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—t—11
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Puc. 1. BosipTamneporpamMmma pacTBopa HCIIbBITyeMOoro obpasna ¢ COBOKYITHOH J06aBKOU
CTaH/IapTHBIX 00pa3IIOB MeY, CBUHIIA U cepebpa
Fig. 1. Voltammogram of a solution of the test sample with addition all three standard samples of copper, lead and silver
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Ta6smmua 1. Pe3ysbTaT KOJIMYECTBEHHOTO OIIpe/ie/IeHUsl BUCMYTa CyOcaIMIMIaTa B UCIBITYeMbIX pACTBOPAX CyGCTaHLIUU

Jl0 ¥ IT0CJIe BHECEHUS J06ABKHU 3/IEMEeHTHbBIX IpUMecer

Table 1. The results of the quantification of bismuth subsalicylate in the test solutions before and after adding elemental

impurities
BbicoTa nuKa g0 BeicoTa nuka mocsie CooTHoLIEHHNE
BHECEeHUs J06aBKH, BHeCEeHHU: J06aBKH, 3HaYeHHH BBICOThI
LDz MKA MKA nuka, %
Addition . . b
Peak height before the Peak height after the The ratio of peak
addition, pA addition, pA height values, %
Hcnovimyemvlii o6paszey UXXTM-1 / ISSCM-1 sample
CrangapTHbIA pacTBop Meu 50 ppm 2.526 2.527 100.0
Standard solution of copper 50 ppm
CTaHJapTHBIN pacTBop cBUHIA 20 ppm 2.491 2.491 100.0
Standard solution of lead 20 ppm
CrangapTHBIA pacTBOp cepebpa 25 ppm 2.499 2.496 99.9
Standard solution of silver 25 ppm
OJlHOBpEMEHHOE BBeJIEHHE BCEX TPeX 2.515 2.518 100.1
CTaH/JapTHBIX PACTBOPOB
All three standard solutions simultaneously
Hcnovimyemvlii o6paszey UXXTM-2 / ISSCM-2 sample
CrangapTHBIA pacTBop Megu 50 ppm 2.618 2.615 99.9
Standard solution of copper 50 ppm
CtaHJapTHBIN pacTBop cBUHIA 20 ppm 2.631 2.633 100.0
Standard solution of lead 20 ppm
CTaHJjapTHBIN pacTBoOp cepebpa 25 ppm 2.621 2.634 100.5
Standard solution of silver 25 ppm
OZHOBpeMeHHOe BBeJleHHe BCexX Tpex 2.629 2.637 100.3

CTaH/ApPTHBIX PaCTBOPOB
All three standard solutions simultaneously

no crepyomein ¢opmyne: CBn = Bm / B,
rae CBi — COOTHOIIIEHNE 3HAaYEeHUH BBICOTHI ITHKA
(%); Bn, — BbICOTa MK [I0C/IE BHECEHUs n00aBKH
(MKA); Bi, — BbICOTa IIMKa /10 BHECEHUs] A00aBKH
(MxA). [TomyueHHbIe pe3yIbTATHI (CpeIHIE 3HAYE-
HUs TpeX HU3MEPEHUU) IpeCTaBJeHbl B TaOJ. 1.
CorstacHO IpUBEIEHHBIM JaHHBIM, BHECEHHE 00a-
BOK 3JIEMEHTHBIX IIPUMeECeH CyIeCTBEHHO He BJIH-
sIeT Ha U3BJI€YEHNE BUCMYTA IPHU KOJINYECTBEHHOM
OIpe/ie/IEHUU, COOTHOIIEHUSI 3HAUEHUH BBICOTHI
MMUKa BO BCeX CJydasX PaBHSJINCh WA OBLIH
O61u3KH| 100 %.

Heob6xomuM0 OTMETHUTh, UTO JJIs aHAIW3a JlaH-
HBIX DJIEMEHTHBIX IPUMECEeH 0OBIYHO MPUMEHSIOTCS
JIPYTHE 2JIEKTPOBI WK siueiiku. Tax, 7711 onpeaesie-
Hus cepebpa Ha mnpubopax mupowusBogctBa OO0
«HIIIT «TomMbpaHAIUT» UCIOJB3YIOT YIJIEPOACOAEP-
JKaIUH BJIEKTPO/I, a AJIsI aHAIN3a MeIU U CBUHIIA —
TPEX3JIEKTPOAHYI0 sIUeliKy (aMajbraMHbIE BJIeK-
TPOJIbI UCIIOJIB3YIOTCSA B KauecTBe pabouux, xjaopce-
pebpsiHble — KaK BCIIOMOTATEeJIbHbIE BJIEKTPObI U
BJIEKTPObI cpaBHeHU:A) [7]. JaHHBIN GaKT TOI0JI-
HHUTEJBHO CHIKAeT BEPOSITHOCTH MEIIAIOIIEro BJIH-
SIHUS B XO7Ie aHaIN3a.

electrodes — as secondary and reference electrodes)
[7]. This fact further reduces the likelihood of inter-
ference during the analysis.

According to the results obtained, when adding
copper, lead and silver in quantity of 50, 20 and
25 ppm, respectively, relative to the concentration of
bismuth subsalicylate in the test solution, there is no
signal on the voltammograms overlapping the bis-
muth signal during the quantification. The method
for the quantification of bismuth subsalicylate is spe-
cific and accurate for possible elemental impurities
of the substance.

CONCLUSION

During the study, it was found that the presence
of elemental impurities of copper, lead and silver at
the level of reference value of individual pharmaco-
poeial monographs does not interfere with the quan-
tification of the the substance bismuth subsalicylate
by stripping voltammetry.

Conflict of interest. The authors declare no
conflict of interest.

66

Journal homepage: http://jsms.ngmu.ru



Vizer A.A., Ivanovskaya E.A. / Journal of Siberian Medical Sciences Vol. 7, No. 4 (2023)

CorytacHO TIOJIyYeHHBIM pe3yJibTaTaM, MPU BHeE-
ceHnu 0OABKU MeJI, CBUHIA U cepebpa B Komye-
CTBax 50, 20 U 25 Ppm OTHOCUTEJIFHO KOHIIEHTpPa-
MY BHCMyTa CyOCaJTMIIMJIAaTAa B HCIIBITYEMOM pac-
TBOpE Ha BOJIbTAaMIIEPOTPAMMAax OTCYTCTBYET CHI-
HaJI, HAKJIaJbIBAIOIINNCA HAa CUTHAJ BUCMYTa IPHU
KOJIMYECTBEHHOM OTpeziesieHnn. MeTo/iiKa Koudae-
CTBEHHOTO OIIpEeJIeJIEHUs] BUCMyTa CyOcayMIjuiaTa
ABJIAETCA cHeUUIHON U MPaBUJIHHON B OTHOIIIE-
HUM BO3MOJKHBIX 3JJIEMEHTHBIX IIPUMeced cyO-
CTaHIUH.
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CBEAEHHNA Ob ABTOPAX

Buszep AHHa AJieKcaHJAPOBHA — IIpernojaBaresib
kadenpsl (¢apmanestuueckot xumun OI'BOY BO
«HOBOCUOUPCKUM TOCY/IJADCTBEHHBIN MeIUITUHCKUH
yHuBepcureT» Munaapasa Poccuu, HoBocubupck,
Poccus.

HNBanoBckasa Enena AsnexceeBHa — /1-p dapMariesrT.
HayK, mnpodeccop, 3aBeaywmui kadeapoi dapma-
nepruueckor xumun ®I'BOY BO «HoBocubupckuit
rOCy/IJapCTBEHHBIN MEUIUHCKUHA YHUBEPCUTET» MUH-
3apasa Poccun, HoBocubupck, Poceus.

3AK/IIOYEHUNE

B xone mccienoBaHusA OBUIO YCTAaHOBJIEHO, UTO
IIPUCYTCTBHE DJIEMEHTHBIX ITPUMecel Me/Id, CBUHIIA
U cepebpa Ha ypOBHE HOPM YaCTHBIX (papMaKoIe-
HBIX CTaTel He OKa3bIBAET MEIIAIOIIEro BJIUSIHUS Ha
KOJINUECTBEHHOE OIpe/ieJIeHNe CyOCTAHITMU BHC-
MyTa cyOCcaTUIIIaT METOZ0OM HHBEPCUOHHOM BOJIBT-
aMIIepOMETPHHU.

KoHdukT nHTEPECOB. ABTOPHI 3aABJIAIOT 00
OTCYTCTBUU KOH(JIMKTA UHTEPECOB.
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