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Pa3zpaboTrka MmeToguKHu onpeaerenusa am@porepunuaa B
crneKTpodoToOMETPUIECKUM METOAOM B OMOJIOTUYECKHUX Cpeaax

JI.B. IlamkoBa, E.A. IBaHOBcKas, A.B. JIlurocraes

@I'BOY BO «Hosocubupckuil 2ocydapcmeeHHblil meduyuHckuil yHugepcumem» Munsdpasa Poccuu, Hogocubupck,
Poccus

AHHOTAIIUA

BBemenue. PazpaboTka METOZOB OIpeZieIeHUsI KOHI[EHTPAIIMH ITPUMEHSIEMbIX POTHBOMUKPOOHBIX MPENapaToB
IIPY Pa3JINYHBIX TATOJIOTUYECKUX COCTOSTHUSIX OPraHU3Ma IIPEJICTaBIIsIET OOJIBIIION HHTEPEC.

IT e 1 » . PazpaboTka MeTOIMKY KOJIMYECTBEHHOTO OIIpe/iesIeHus aM(pOTepUIIHA B B CBIBOPOTKE KPOBH.
MaTtepuaab U MeTO/Bbl. VCIOMb30BaIN JIEKAPCTBEHHBIN TpernapaT aMm@oTrepuiinHa B /i1s1 mpUTroTOBIIeHUS
pactBopoB. ONTHUECKYIO IJIOTHOCTh PACTBOPOB OIIPE/IEJISIIN CIIEKTPODOTOMETPUIECKIM METO/IOM.

PesdynbpTartsl . AUpoOUpOBaHA METOMKA KOJIMYECTBEHHOTO OMpesiesieHus: ampOoTepuiliHa B B pacTBope HaTpus
XJI0pu/ia, Harbosiee 6JIU3KOM 10 COCTABY K GHOJTIOTHYECKUM JKUIKOCTAM. CTaTUCTHUECKUH aHATIN3 TIOKA3aJI, YTO OIITHOKA
MeTO/Ia OTIpeie/IeHNsI KOHIleHTpauu am@oTepuniHa B He nmpeBbImaer 10 %.

3akno4eHUue. PazpaboraHa yaubunupoBaHHAA METOIUKA CIIEKTPO(DOTOMETPHUECKOTO OIIpe/ieieHus aMmboTepu-
nuHa B B chIBOpOTKE KpoBU. Hali/leHbl ONTHMAJIbHBIE YCIIOBUS OIpezieieHUuss aM(pOTEPUITTHA B OHOJIOTUYECKUX KUIKO-
CTAX: pACTBOPUTEJD — 0.9% pacTBOp HATPUA XJIOPU/IA, IJINHBI BOJIH — 363, 383 1 406 HM, t — 3—6 °C, onipe/iesiesieMble KOH-
[EHTPAINHU — OT 1.0 - 1072 /10 1.0 + 1075 MT'/JI.

Kmuoueente cnroea: amdoTepuIuH B, cbIBOpOTKa KPOBH, KOJIMUECTBEHHOE OIIpe/iesieHne, ClIeKTpOhOTOMeTpHU .
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Development of a technique for amphotericin B determination
by spectrophotometric method in biological fluids

L.V. Pashkova, E.A. Ivanovskaya, A.V. Ligostaev

Novosibirsk State Medical University, Novosibirsk, Russia

ABSTRACT

Introduction. The development of methods for determining the concentration of antimicrobial drugs used in
various pathological conditions of the body is of great interest.

Aim . Development of a technique for quantitative determination of amphotericin B in blood serum.

Materials and methods. The drug amphotericin B was used for the preparation of solutions. The optical
density of the solutions was determined by the spectrophotometric method.

Results. The method of quantitative determination of amphotericin B in sodium chloride solution, which is the clos-
est in composition to biological fluids, has been tested. Statistical analysis showed that the error of the method for deter-
mining the concentration of amphotericin B does not exceed 10%.
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Conclusion. A unified method of spectrophotometric determination of amphotericin B in blood serum has been
developed. The optimal conditions for the determination of amphotericin in biological fluids were found: the solvent —
0.9% sodium chloride solution, wavelengths — 363, 383 and 406 nm, t — 3—6°C, detectable concentrations — from 1.0 - 102

to 1.0 - 105 mg/1.
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BBE/JIEHUNE

CaMBbIM YacTbIM BHIOM MUKO3a ABJISETCS KaH M-
7103 [1]. B cicke BO3OyuTeIEN KAHIU/I03a JTUAUDY-
onee mecro 3aunuMaet Candida (C.) albicans. dtum
BUIOM I'PHOOB BbI3bIBaeTcs Oosiee 80 % KaHIUI0-
30B. OjiHako WHGEKIHsA MOKeT ObITh BbI3BAaHA W
npyrumu Bugmamu: C. tropicalis, C. parapsilosis,
C. krusei, C. lusitaniae.

Korma Tepamusi CHCTEMHBIX MHUKO30B TaKHMU
aHTHOMOTHUKAMHU, Kak (JIyKOHA30J, He [aeT
addexTa, ciaemyer MPeANOIOKUTh, UTO KaHAHI03
BBI3BAaH IPHUPOHO-PE3UCTEHTHBIMU BUJAMH KaH-
nu, sanpumep C. krusei. B aTux caydasx peKoOMeH-
JlyeTcst IPOTUBOrPHUOKOBast Tepamnusi 3G GeKTUBHBIM,
HO MOTEHITHAIPHO TOKCHYHBIM IIpernapaToM aMdo-
TepuiiuHoM B [2].

Amdotepurua B (pyHrunzon) okassiBaeT GyHru-
[OUIHOE JEHCTBUE IITHPOKOTO CIIEKTPA, BBICOKO
3¢ PeKTUBEH IPU CUCTEMHBIX U TJIyOOKHX MHKO32aX:
KaHUZ03€, acleprusiese, KPUITOKOKKO3€e, JIEr0U-
HBIX MUKO3aX u Jip. [Ipemnapar JOBOJIbHO TOKCUYEH,
HO B psifie CIy4aeB €ro MPHUMEHSIOT B CBS3H C €ro
6oJtbIoH 3P PeKTUBHOCTHIO [1].

71 KOHTPOJIA TOKCUYHOCTU U 3¢ PeKTUBHOCTU
MIPOBOIUMOTO JI€UEeHHs, U3ydeHUus: (hapMaKOKUHeE-
THYECKHUX IIapaMeTPOB HeOoOXOoJMMa ajieKBaTHas U
JIOCTOBEPHAsI HH(POPMAITUA O KOHIIEHTPAIUH [Tpera-
para B KpOBH, IoJiyuyaemasi 61arogaps UCII0Ib30Ba-
HUIO B aHAJIN3€ BHICOKOUYBCTBUTEIbHBIX METO/IOB, K
KOTOPBIM OTHOCATCA (PUBUKO-XUMUYECKHUE, B TOM
yucyie crekTpodoToMeTpuueckuii Meror [3-5],
MIUPOKO UCTIOIb3YEMBIN B (PapMaKOJIOTHUH, TOKCUKO-
joruu U dapManuu JJjA aHaJIu3a JIEeKapCTBEHHBIX
cpencts [6].

B Hacrosiiiiee Bpemsi METOJI CIIEKTPODOTOMEPUH
MPUMEHSETCS U Pa3BUBAETCA B CHJIY IIEJIOTO psia
MPUHITUITHAIBHBIX JOCTOMHCTB, 4 UMEHHO: OTHOCH-
TEJIbHOH IPOCTOTHI M JIEIIEBU3HBI armapaTypbl,
60JIBIIIOTO Pa3HOOOPA3UsI OIIPE/IEISIEMBIX BEIIECTB B
MIUPOKOM Jarna30He UX KOHIIEHTPAIUi, J0CTaTOu-
HOU YyBCTBUTEILHOCTH, CEJIEKTUBHOCTH U HKCIIPECC-
HOCTH, BBICOKOH aBTOMATH3AIlUU H3MEPUTETHHOTO
nporiecca [3—5].

INTRODUCTION

The most common type of mycosis is candidiasis
[1]. Candida (C.) albicans occupies a leading place
in the list of pathogens of candidiasis. This type of
fungi causes more than 80% of candidiasis. How-
ever, the infection can also be caused by other spe-
cies: C. tropicalis, C. parapsilosis, C. krusei,
C. lusitaniae.

When therapy of systemic mycoses with antibiot-
ics such as fluconazole has no effect, it should be
assumed that candidiasis is caused by naturally
resistant Candida species, for example C. krusei. In
these cases, antifungal therapy with the effective but
potentially toxic drug, amphotericin B is recom-
mended [2].

Amphotericin B (Fungizone) is a broad-spectrum
fungicidal agent, and is highly effective in systemic
and deep mycoses: candidiasis, aspergillosis, crypto-
coccosis, pulmonary mycoses, etc. The drug is quite
toxic, but in some cases it is used due to its great
effectiveness [1].

To control the toxicity and effectiveness of the
treatment, to study the pharmacokinetic parameters,
the adequate and reliable information on the concen-
tration of the drug in the blood is necessary, which
can be obtained through the use of highly sensitive
analytical methods, which include physicochemical,
and among them the spectrophotometric method
[3—5], widely used in pharmacology, toxicology and
pharmacy for analysis of drugs [6].

Currently, the spectrophotometry method is used
and developed due to a number of fundamental
advantages, namely: relative simplicity and afford-
ability of the equipment, a wide variety of deter-
mined substances in a wide range of their concentra-
tions, sufficient sensitivity, selectivity and rapidity,
high automation of the measuring process [3—5].

In this regard, it is of interest to study the possi-
bility of using spectrophotometry for pharmacoki-
netic studies, in drug quality control and for the
purposes of therapeutic monitoring of amphoteri-
cin B [6].
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B cBsA3M ¢ 3TUM IIpe/iCTaBIIsIeT HHTEPEC U3YUeHe
BO3MO’KHOCTH HCIOJIb30BAHUS CIIEKTPODOTOMEPUH
JUIst hapMaKOKHMHETUUECKUX UCCIEOBAaHUM, B KOH-
TpOJIE KauyecTBa JIEKAPCTBEHHBIX CPEACTB W JJIA
1eJiel TepareBTHYECKOr0 MOHUTOPUHTA aMdoTepu-
muHa B [6].

IIEJIb ICCJIEJIOBAHUSA

PaspaboTka IpoCToii, TOUHOM 1 HEJTOPOTOH METO-
JINKU KOJIMYECTBEHHOTO OIpe/ieieHuss aMdoTepu-
nuHa B B CBIBOPOTKE KPOBH.

MATEPUAJIBI 1 METO/IbI

B xauectBe 00beKTA HCCIEIOBAHUS OBLIT UCIOJIb-
30BaH Inpemnapar amdorepurinaa B i npurorose-
HHUA pacTBopa, npousBeZieHHbIH OAO «AKIMOHEDP-
Hoe Kypranckoe o01ecTBO MEIUITMHCKHX ITpenapa-
ToB U ussiennii «Cunres» (r. Kypras, Poccust), pac-
TBOPUTEJIH — IUMETWICYIbMOKCH U 0.9% pacTBOp
HATpUs XJIOPHU/A, OCAAUTENh — CIUPT STUJIOBBII
95.6%.

ONTUYECKYI0 IIJIOTHOCTh PACTBOPOB U3MEPSIU
Ha crnektpodoromerpe CD-56 (Poccus) B kKroBeTax
10 MM OTHOCHUTEJIBHO pacTBoputess. Beamuuny pH
OIpeZiesIsIN ¢ IOMOIIBI0 YHUBEPCAJIBHOTO HOHO-
Mepa «AHUOH 4100» (Poccus) [7].

PE3YJIBTATDBI 1 OBCYXKJIEHNE

J1J151 IPUTOTOBJIEHUS UCXOTHOTO PacTBopa amdo-
TepunuHa B Opanm 0.0250 T mpemapara W mome-
[T B MEPHYIO KOJIOY BMECTHMOCTBIO 25 MJI, pac-
TBOPSUIH B 15 MJI JUMETHIICYIH(MOKCHU/IA ¥ JIOBOIIH
00beM pacTBOpa JUMETUIICYIbMOKCHIOM 0 METKH.
V3 moJIyueHHOTO pacTBOpa OJIHOBPEMEHHO TOTO-
BIJIH JIBA PACTBOpPA: MEPBHIN — 5 MJI HCXOTHOTO pac-
TBOpAa BHOCWJIM B MEPHYHIO KOJIOY BMECTHMOCTHIO
50 MJI ¥ IOBOJTUJI 00'bEM PACTBOPA CITUPTOM METHU-
JIOBBIM JI0 MeTKH (pacTBOp 1); BTOPOH — 1 MJI UCXO-
JTHOTO PacTBOpa BHOCHJIU B MEPHYIO KOJIOY BMECTH-
MOCTBIO 200 MJI U JIOBOJIMJIA 00BEM PACTBOPA CITHP-
TOM METHJIOBBIM JI0 METKH (PacTBOp 2).

PervcTpupoBayl CIEKTPHI MOTJIOMIEHUS PACTBO-
POB 1 ¥ 2 B KIOBETE C TOJIIIIUHOH CJIOS 10 MM, UCTIOJIb-
3ys B KQUeCTBE PACTBOPOB CPABHEHMUS JUMETUIICYITb-
doxcur — cupT METHUJIOBBIH (1:9) — TS pacTBopa 1
U CITUPT METUJIOBBIN — JIJIsI PaCTBOpA 2.

CHexTp MOTJIOIIeHUs IS CTAHAAPTHOTO 00pasna
pacrBopa 1 B Jjuamas3oHe JIJIUH BOJH 260—300 HM
HMMeJI MAaKCUMYMbI TIOTJIONIEHU TIPU 273 U 283 HM;
CIEKTD MOIVIOMIEHUs JI CTAaHZAPTHOTO oOpasia
pacrBopa 2 B JuamnasoHe JIJINH BOJH 350—420 HM
MMeJI MaKCHMyMbl TIOTJIOIIeHUs npu 363, 383 u
406 HM.

AIM OF THE RESEARCH

Development of a simple, correct and inexpensive
method for the quantitative determination of ampho-
tericin B in blood serum.

MATERIALS AND METHODS

As the object of the study, amphotericin B pro-
duced by JSC Sintez (Kurgan, Russia) was used for
the preparation of a solution, dimethyl sulfoxide and
0.9% sodium chloride solution were used as solvents,
95.6% ethanol — as a precipitator.

The optical density of the solutions was measured
on a SF-56 spectrophotometer (Russia) in 10 mm
cells relative to the solvent. The pH value was deter-
mined using a universal Anion 4100 ion meter (Rus-
sia) [7].

RESULTS AND DISCUSSION

To prepare a stock solution of amphotericin B,
0.0250 g of the drug was taken and placed in a 25 ml
flask, dissolved in 15 ml of dimethyl sulfoxide, and
with the latter, the volume of the solution was
brought to the mark. Two solutions were simultane-
ously prepared from the resulting stock solution: the
first — 5 ml of the stock solution was placed into a
50 ml flask, and with methyl alcohol the volume of
the solution was made to the mark (solution 1); the
second — 1 ml of the stock solution was placed into a
200 ml flask, and with methyl alcohol the volume of
the solution was made to the mark (solution 2).

Absorption spectra of solutions 1 and 2 were
recorded in a cell with a layer thickness of 10 mm,
using dimethyl sulfoxide and methanol (1:9) — for
solution 1, and methanol — for solution 2, as blank
solutions.

The absorption spectrum for the standard sample
of solution 1 in the wavelength range of 260—-300 nm
had absorption peaks at 2773 and 283 nm; the absorp-
tion spectrum for the standard sample of solution 2
in the wavelength range of 350—420 nm had absorp-
tion peaks at 363, 383 and 406 nm.

To select optimal conditions for sample prepara-
tion, 3 ml of venous blood was taken, in the fasted
state, without the addition of any reagents. The
obtained blood samples were centrifuged for 10 min-
utes, and the serum was analyzed. According to the
literature data, quantitative analysis of medicines is
carried out, as a rule, in a protein-free blood filtrate,
i.e. after protein precipitation in one way or another.
Precipitation is carried out using three groups of
methods [3, 8, 9]:

1) addition of water-miscible organic solvents
(ethanol, methanol, acetone, etc.): typically
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s moabopa ONTUMAIBbHBIX YCJIOBUU mpPobOo-
IIOATOTOBKYM 3a0Upasii 3 MJI BEHO3HOU KPOBH,
HaTOIaK, 6e3 mobaByieHHs KaKUX-JIMOO peareH-
ToB. ITosydeHHble 0Opas3I[bl KPOBU IOJBEPTaIu
neHTpudyrupPOBAHUIO B TE€UEHHE 10 MUH U UCCTIe-
JIOBaJin CHIBOPOTKY. COTJIacHO JIUTEPATyPHBIM
JIAHHBIM KOJIMUECTBEHHBIH aHAIN3 JIEKAPCTBEH-
HBIX CPEJICTB MTPOBO/IUTCS, KaK MMPaBuiIo, B 6e36e-
KOBOM (pUJIbTpaTe KPOBH, T.€. IOCJIE OCAKEHUS
0enKOB TeM WM HHBIM cmocobom. OcakaeHue
IIPOBOJIUTCS C UCIIOJIb30BAHUEM TPeX IPYIII METO-
noe [3, 8, 9]:

1) mobaBJIeHHEe CMEITUBAIONIUXCSA ¢ BOJOU Opra-
HUYECKUX PACTBOPUTEsEH (9TaHOJI, METAHOJI, ale-
TOH | T.JI.): KaK [IPABUJIO, UCIIOJIb3YETCS 5—10-Kpat-
HOE€ KOJINYECTBO PACTBOPHUTENSI 10 CPABHEHHUIO C
00'beMOM TTPOOHI;

2) no6aBjieHNEe XUMUYECKUX aT€HTOB /I Koary-
JIAIUYA OEJIKOB: KHUCJIOTHI (TPUXJIOPYKCYCHOM, XJIOp-
HOI1), HOHOB TsJKeJIBIX METaJLJIOB (HampuMmep, 6apusi)
U T.JI.;

3) TepMuyeckas o6paboTka.

U3 BBINIE ONTMCAHHBIX METO/IOB OCAKAEHUs OesI-
KOB HamboJiee TPHUEMJIEMBIM OKAa3aJiCsA IEPBBIA: B
Ka4yecTBe OCAJIUTEJIS MCIOIb30BAJICS OpPTaHUYeCKUI
peareHT — B3TaHON 95.6%, OJsiarozaps KOTOPOMY
JIOCTUTAJIOCH [TOJTHOE OCaXKAeHHe OEJIKOB U3 MO/IE/b-
HOTO pactBopa (chIBOpoTKa B amdoTepeud B), uro
IMO3BOJIMJIO HCIIOJIb30BATh JIAHHBIA CIIOCO0 ITpobo-
IIOATOTOBKHU JIJISI KOJIMYECTBEHHOTO OIPEeIeHUs
KOHIIEHTpAIIUU TIpernapaTa B GHOJIOTHYECKOM 00b-
exte (pH = 5-6).

Merofika OCaXK[eHUsl: K 1.6 MJI CHIBOPOTKH
nobasysn 8.4 M1 95.6% sTaHo 1, YTOOBI KOHEUHAs
KOHIIEHTpAIus cocraBuia 75—80 %; cmech Harpe-
BaJIM /IO KUTIEHUA B T€UeHUE 1—2 MUH, OXJIaQXKIaIH,
HeHTpU(YTHPOBAIM B TEUEHHUE 10 MUH U OT/IEJIsIN
HAaJIOCAIOUHYIO KUIKOCTh. 3aTeM TOTOBHJIN Pa3Be-
JleHust Ha 0.9% pacTBOpe HATpuUsi XJI0puaa (MeTo[0M
pasbaBieHus), TeMIepaTypa HaTpus xJiopu/a Oblia
He BhIIIe 6 °C.

B kauectBe )OHOBOTO pacTBopa ObLI HCIIOJIB30-
BaH PAcCTBOP 0.9% HATpUs XJIOPU/IA, TAK KaK METO-
JIUKY HeoOX0uMO OBLIO aIallTUPOBATDH ISl CHIBO-
POTKU KpoBU (puc. 1).

CrnexTp HATPHUSA XJIOPU/IA TOATBEPIK/AET UHCTOTY
(douoBoro pacrsopa. Hatpust xstopuz npu pazbasie-
HUHU amoTepUIHA B He BIHMsAET HA CHEKTP MOJY-
yeHHOro amM(pOTepUIMHA B 1 €ro aHATUTHYECKOTO
CUTHaJIA.

Il TpUTOTOBJIEHUS HCXOJAHOTO pacTBOpa C
KOHI[eHTpanuen 1.0 - 1072 Mr/J1 B MEPHBIA CTaKaH-
YUK HAa 10 MJI TOMeINaJIu 0.1 MI' CTaHZApTHOTO

5—10 times the amount of solvent compared to the
sample volume is used;

2) addition of chemical agents for protein coagu-
lation: acid (trichloroacetic, perchloric), heavy metal
ions (for example, barium), etc.;

3) baking.

Of the above described methods of protein pre-
cipitation, the first one turned out to be the most
acceptable: an organic reagent, 95.6% ethanol, was
used as a precipitator, thanks to which complete pre-
cipitation of proteins from the model solution (serum
and amphoterecin B) was achieved, which allowed
using this method of sample preparation for quanti-
fying the concentration of the drug in a biological
object (pH = 5-6).

Precipitation method: 8.4 ml of 95.6% ethanol
was added to 1.6 ml of serum to make the final con-
centration 75—-80%; the mixture was heated to a boil
for 1—2 min, cooled, centrifuged for 10 min, and the
supernatant was separated. Then dilutions were pre-
pared using a 0.9% sodium chloride solution (by
dilution), the temperature of sodium chloride was no
higher than 6°C.

A 0.9% sodium chloride solution was used as the
blank solution, since the technique had to be adapted
for blood serum (Fig. 1).

The spectrum of sodium chloride confirms the
purity of the blank solution. Sodium chloride when
diluting amphotericin B does not affect the spectrum
of the resulting amphotericin B and its analytical sig-
nal.

To prepare the stock solution with a concentra-
tion of 1.0 - 1072 mg/1, 0.1 mg of a standard substance
(dissolved substance according to Technical Specifi-
cations) was placed in a 10 ml dosing cup and a 0.9%
sodium chloride solution was added to the mark.
Preparation of a standard sample solution with a
lower concentration was carried out by serial dilu-
tion of the stock solution. So, to prepare a standard
solution with a concentration of 1.0 - 1073 mg/1, 1 ml
of the stock solution was placed in a 10 ml dosing
cup, and the volume of the solution was adjusted
with 0.9% sodium chloride to the mark. Thus, solu-
tions with a lower concentration were obtained by
serial dilution. Then 0.5 ml of 0.9% sodium chloride,
0.5 ml of precipitated serum, 0.1 ml of the drug solu-
tion in sodium chloride with a concentration of
1.0 - 1023 mg/1 were placed into a 10 mm cell — thus a
dilution of 1.0 - 10*mg/1 was obtained. 0.9% sodium
chloride was used as a blank solution.

The spectrum had absorption peaks at wave-
lengths of 363, 383 and 406 nm (Fig. 2).

From Fig. 2 it can be seen that the substances
contained in the serum did not interfere with the
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Puc. 1. CriekTp 0.9% pacTBOpa HaTPUsA XJIOPH/IA OTHOCUTEJIBHO BOIbI
Fig. 1. Spectrum of a 0.9% sodium chloride solution relative to water

BelllecTBa (PacCTBOPEHHOTO BelecTBa Mo TexHmye-
ckuM ycsopusMm (TY)) u mo6aBiasiin 0.9% pacTBop
HATpHUs XJIopuja /1o MeTku. [IpurorossieHue pac-
TBOpA CTAaHAAPTHOTO 00pa3Iia ¢ MeHbIIeH KOHIEH-
Tpanued MTPOBOAWIH IIyTEM II0CJIEIOBATEIHHOTO
pasBeJieHUsI UCXOTHOTO pactBopa. Tak, Jjisd MpUro-
TOBJIEHUsI CTaHJIAPTHOTO PacTBOpa C KOHIIEHTpa-
ouei 1.0 - 1073 MI/JI 1 MJI HCXOJHOTO PacTBOpa
IIOMeEIaJI B MEPHBIHN CTAaKAaHUKUK Ha 10 MJI U 00beM
pactBopa JOBOAWIN 0.9% HATPUSA XJIOPUIOM M0
MeTku. TakuM o0Opa3om, IIyTeM II0CJIe0BATENh-
HOTO pa3BeJIeHUs MOJIYYaId PaCTBOPHI C MEHBIIEH
KOHIIeHTpaIueun.

Jlajlee B KIOBETy TOJIIIUHOU 10 MM HaJIUBAJIA
0.5 MJI 0.9% HaTpUsA XJIOPHUAA, 0.5 MJ OCAKAEHHOU
CBIBOPOTKH, 0.1 MJI PacTBOpa Ipernapara B HATPHUSI
XJIOpU/Zie C KOHIEHTpanueH 1.0 - 1073 MI/J1 — TaKuUM
0o6pa3oM Mosy4yaaoch pa3BefieHue 1.0 - 1074 Mr/JL
B kauecTBe pacTBOpa CpaBHEHHUs WCIIOJIH30BAIU
0.9% HaTpus XJIOpUZ.

CriekTp MMeJl UKW TOTJIONEHHA TPHU JJIMHAX
BOJIH 363, 383 1 406 M (puc. 2).

W3 puc. 2 BUHO, YTO BEIECTBA, COJIEPIKAIIIECS
B CBIBOPOTKE, HE MeNIaJId ONpezieieHuIo aMm@poTepu-
nuHa B, Tak Kak B CIIeKTpe HOTJIoeHus aMm(oTepu-
nuHa B, 3aperucTrpupoBaHHOM B JMalla3oHE 240—
600 HM, HAOJTIOTAJINCh XapaKTePHBIE JIJIs1 HETO MaK-
cuMyMbI — 363, 383 u 406 HM, Kak u B TY 714 cTaH-
JlapTHOTO 0OpasIa.

determination of amphotericin B, since in the
absorption spectrum of amphotericin B in the range
of 240-600 nm its characteristic peaks were
observed — 363, 383 and 406 nm, as in the Technical
Specifications for the standard sample.

To confirm the correctness of the developed
method, spike recovery experiments were carried out
(Tables 1—4). For the quantitative determination of
amphotericin B, the standard addition method was
used, according to which the concentration of the
substance being determined was calculated by the
formula

Cx= [(Cst : Vadd) / (Vc + Vadd) ’ Ix/ (I

m — L),
where C_— the concentration of the substance being
determined, g/ml;

C, — the concentration of the standard substance,
g/ml;

V. .4 — the volume of the addition of the standard
solution, ml;

V_ — the volume of the solution in the cell, ml;

I_- signal value of the analyte, pA;

I =1I,+I,pA(l,, - theanalytical signal value
of the standard solution addition, pA).

Analyzing Table 1, it can be concluded that with
an amphotericin B concentration of 1.0 - 107 mg/l,
the error did not exceed 10%, and the limit of quanti-

tative determination was 0.00001 mg/1.
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Puc. 2. Cuextp amdorepuniiHa B B CbIBOPOTKe € KOHIIEHTPAIUAMU 1.0 - 1073 ¥ 1.0 - 1074 M1/ 1,
pasbaBieHHOH 0.9% PacTBOPOM HATPHUSI XJIOPUAA
Fig. 2. Spectrum of amphotericin B in serum with concentrations of 1.0 - 107 and 1.0 - 1074 mg/1
diluted with a 0.9% sodium chloride solution

JI7si TOATBEpIKIeHUsI TPaBUJIBHOCTH paspabo-
TaHHOH METOIUKH ITPOBEJIN SKCIIEPUMEHT 110 METOY
«BBeJIeHO-HalieHo» (TabJ1. 1—4). J[J1a KoaudecTBeH-
HOTO ompeseneHuss ampoTepuniia B ObLT UCIIOTb-
30BaH METO/] CTaH/JAPTHBIX JI00aBOK, COTJIACHO KOTO-
pOMY KOHIIEHTPAI[UIO OIPEEIIeMOro BelllecTBa
paccuuTsiBaIU 10 GopMyJie

Cx= [(Ccr . VJ106) / (Vﬂ + Vuo6) : Ix/ (Isum - Ix)]’

rae C — KOHIEHTPAIHsA OIPE/IeJIAEMOr0 BElecTBa,
r/MT;
C_, — KOHIIEHTpAIMsA CTaHAPTHOTO BEIIeCTBa, T/MJI;
V 6 — 00eM 100aBKY CTAHAAPTHOTO PACTBOPA, MJL;
V. — o0beM pacTBopa B A4eliKe, MJI;

The advantage of the proposed method was rapid-
ity — the time of a single analysis was 1 min (with the
sample preparation — 15 min, including preparation
of samples from 2 to 10 biological objects simultane-
ously).

CONCLUSION

For the first time, the optimal conditions (wave-
length, precipitator, temperature regime, range of
detectable concentrations) of the method for deter-
mining amphotericin B by spectrophotometric
method in blood serum were determined: A = 363,
383 and 406 nm; the solvent — a 0.9% sodium chlo-

TaGauma 1. Pe3ybTaThl TeCTa «BBEIEHO-HAU/IEHO» TIPU OMPeIeIEHUN KOHIIEHTpaIuu aMmdoTepuiinaa B B CbIBOPOTKe

KPOBH

Table 1. The results of the spike recovery experiment in determining the concentration of amphotericin B in blood serum

HNcruHHOE 3HAUYEeHHEe IoaymmpuHa qOBEpH- .
e usMepaemot Cpenusist CranpaprHoe ,..."oro MHTepBaIa OTHOCI/ITeJII)H]%II/I
(o e T )t BBIGOPKA X OTKJIOHEHME (x _ X ).10 NPOLEHT OIMGKH
n/m cp Standard P . Relative error
The true value Average sample P Confidence interval
No. 8 PI€ deviation half-width percentage
of the measured S.10-6 alf-wi . € %
parameter p, mg/1 2 X-X )-10 2
1 0.01 1.186 - 1072 1234.4 1143.0 9.64
2 0.001 1.229 - 1073 136.2 126.0 10.27
3 0.0001 1.400 - 1074 0.153 0.141 10.10
4 0.00001 1.443 - 1075 1.573 1.457 10.10
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Taouna 2. Pe3ysibTaTsl OIEHKH IOBTOPSEMOCTH Pa3pabOTaHHOU METOAVKY OIIpe/ie/IeHUsA KOHIIeHTPALlUH

amdoTepHunHa B B CHIBOPOTKE KPOBU

Table 2. The results of the repeatability assessment of the developed method for determining the concentration

of amphotericin B in blood serum

Homep uzmepenus
Measurement number

Konuenrpanusa amporepunuHa B B CHBIBOPOTKE KPOBH, MI'/JI
Amphotericin B concentration in blood serum, mg/1

0.01186
0.01188
0.01179
0.01188
0.01183
0.01145
0.01226
0.00985
0.01388
0.01186

O O o W N =

-
o

IIpumeyanue. Merposornueckie XxapakrepucTuku: X = 0.01186; S = 1.234 - 1073 &€ = 9.64 %.
N o t e. Metrological characteristics: X, = 0.01186; S = 1.234 - 107%; € = 9.64 %.

I — BenvuuHa CUIHaIa OINPEJEJIAEMOro Bele-
CTBa, MKA;

I, = Il106 + 1, MKA (I;ma — BeJINYMHA aHAJIUTUYe-
CKOTO0 CHUTHaJIa JI00AaBKH CTaHJAPTHOTO  pac-
TBOpA, MKA).

Ananmusupys tabJ. 1, MOKHO C/IeJIaTh BBIBOJ, UTO
MIpY KOHIleHTpanuu amdorepuiiuaa B 1.0 - 1075 mr/
ommOKa He IpeBBINaIa 10 %, a Ipeje KoJamde-
CTBEHHOTO OIPEIETIEHHS COCTABUII 0.00001 MT/JI.

[IpenmyiiecTBOM  TPEJJIOKEHHOH — METOJIMKH
Obl1a HKCIPECCHOCTH — BPEMSI €ITUHUIHOTO aHAJIN3A
coCTaBIsI0 1 MHUH (C IpOBeEHHEM ITPOOOIIOATO-
TOBKHU — 15 MUH, BKJII0Yasi IPOOOTIO/ITOTOBKY OT 2 JI0
10 OMOJIOTHYECKUX 00BEKTOB OHOMOMEHTHO).

ride solution; t — from 3 to 6°C; range of detectable
concentrations — from 1.0 - 1072 t0 1.0 - 1075 mg/1.

Optimal conditions for the preparation of blood
serum sample for the determination of amphoteri-
cin B were selected, while the volume of analyzed
samples ranged from 0.5 to 1.0 ml, which will
allow for pharmacokinetic studies of patients to be
conducted in a sparing mode. The optimal protein
precipitator has also been established, at which
the precipitation of proteins in the biological sam-
ple under study (blood serum) occurs most com-
pletely.

The technique can be used to monitor concentra-
tions with the selection of individual doses of the

Tab6ouna 3. Crarucruueckas 06paboTKa pe3ysIbTaToB BHYTPUIA00PATOPHOU MPEIU3UOHHOCTH (YMCJIO CTETIEHEN
cBo6o/1e1 F = 10, I0BepUTEIbHASI BEPOATHOCTD P = 95 %, KPUTHUECKOE 3HaUeHue t-kpurepust CThio/ieHTa = 2.28)

Table 3. Statistical processing of the results of intra-laboratory precision (number of freedom degrees F = 10, confidence
probability p = 95%, critical value of the Student’s t-test = 2.28)

Homep nsmepenusa MerTtpoJsioruueckas XxapakTepHuCTHKA AnamnTuk I AnamnTuk IT

Measurement number Metrological characteristics Analyst I Analyst IT

1 Cpennee 3Hauenue amdorepunuta B, mr/im 0.01186 0.01172
Average value of amphotericin B, mg/1

2 Jucnepcus S? 2.1769 - 1077 2.0054 - 1077
Dispersion S?

3 CraHIapTHOE OTKJIOHEHUE S 1.234 - 1073 0.934 - 1073
Standard deviation S

4 OTHocHuTe IbHAsA OIINOKA €, % 9.64 9.05

Relative error ¢, %

IIpumeuanue. Kpurepuii ®umepa (F = 1.21); 3HaueHue t-kpurepus CTbIO/IEHTa = 0.01; 3HAYEHHS CTATUCTUYECKH HE 3HAYHUMBI

(p = 0.994841).

N o t e . The Fisher’s criterion (F = 1.21); the Student’s t-test value = 0.01; values are not statistically significant (p = 0.994841).
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TabGuuna 4. Pe3ysibrarhl OnpesiesieHus BHyTPHIabopaTOPHOU MPENU3HOHHOCTH
Table 4. Results of determination of intra-laboratory precision

Copnepxkanue MeTpoJsioruueckue
Hcnonanurenb Homep uzmepenus am¢orepunuHa B, Mr/;1  XxapakTepuUCTHKH
Executor Measurement number  Amphotericin B content, Metrological
mg/1 characteristics

Ananutuk I 1 0.01186 ch (n=10) = 0.01186
Analyst I > 0.01188 S =1.234-1073

3 0.01179 €=9.64 %

4 0.01188

5 0.01183

6 0.01145

7 0.01226

8 0.00985

9 0.01389

10 0.01186
Ananuruk IT 1 0.01082 X, (n=10) = 0.01172
Analyst IT 2 0.01262 S=0.9342-107

3 0.01193 €=9.05%

4 0.01152

5 0.01182

6 0.01162

7 0.01083

8 0.01261

9 0.01261

10 0.01084
SAKJIIOYEHUE drug, and the detection of the drug in biological

Bnepseie ompeziesieHbl ONTUMAJIbHBIE YCIOBHS
(UTIHA BOJTHBI, OCA/TUTENh, TEMIIEPATYPHBIA PEXKUM,
JIUaTIa30H OIpeZesIIeMbIX KOHIIEHTPAllMi) MeTo-
KU ompezeneHus amdoTepuriuaa B crexrpodo-
TOMETPUYECKUM METOJIOM B CHIBOPOTKE KpOBH:
A = 363, 383 1 406 HM; pacTBOPUTETh — 0.9% pac-
TBOp HaTpus XJIopuza; t — ot 3 1o 6 °C; quanasoH
omnpezeaseMbIX KOHIEHTpAMid — OT 1.0 + 1072 0
1.0 - 1075 Mr/ 1.

[Tomo6pansl ONTUMAaIbHBIE YCIOBHSA ITPOOOIIO/-
TOTOBKHU CHIBOPOTKH KPOBH /151 OTIpeJiesieHus aM(o-
TepuniuHa B, mpu 3TOM 06BEM aHATU3UPYEMBIX
00pasIoB COCTAaBUJI OT 0.5 /10 1.0 MJI, YTO TIO3BOJIUT
MPOBOAUTh (DapMaKOKWHETHYECKUE HCCIIENOBAHUSA
MaNMEeHTOB B MaAseM pexkuMe. Takke yCTaHOBJIEH
ONTHMAJIbHBIH OCAJIUTENIh OEJIKOB, MPH KOTOPOM

CIIMCOK J/IUTEPATYPBI
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