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SUMMARY

The spectrophotometric method of determination of polyvinylpyrrolidone (PVP) with using of organic
dyes brilliant yellow (BY) and bromophenol blue (BPB) is elaborated for the content control of PVP in
medicinal object. The method has been tasted for determination of PVP in Haemodesum - N and also in

urine. The error of determination is less than 4%.
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INTRODUCTION

The water-soluble polymers take significant
role in medical chemistry. Polyvinylpyrrolidone
presents special interest. PVP is used as a com-
ponent of preparations with desintoxicational
and prolongational actions and also as a pellet
extender and in other forms for per-oral applica-
tion and therefore it necessity to elaborate the
method of its determination in medical samples
[1]. For quantitatively determination of PVP in
clinic practice there are following methods: by
precipitation of trichlorine acetic acid with fol-
lowing determination of nitrogen in sediment
[2,3]; by spectrophotometry with formation of
brown-red complex with iodine [4,5] or with a
kongo red dye [6]. The methods mentioned above
give certain results in those cases when solutions
in which polymer is determined do not contain a
protein. The results of analysis of PVP in an
urine or a blood plasma are distorted. In these
cases before analysis a protein needs precipitat-
ing. This operation leads to lowered results be-
cause protein is eliminated with some PVP.

MATERIALS AND METHODS

The initial 4,0 10™ moll/l solutions of brilliant
yellow and bromophenol blue dyes used were of
analytical grade. The initial concentration of the
PVP water solution constituted 1,0 10 moll/l
(Mpyp=8,0110%). The using solutions were pre-
pared by diluting initial ones. The chloroform
was spectroscopic grade. The necessary acid of
environment was prepared by NaOH and H,SO,
solutions. The other reagents were of analytical

grade. The spectra were recorded by using spec-
trophotometer SF-16 and Specord M-40, pH
was controlling by a glass electrod ESL-6307 on
ionometr EB-74.

RESULTS AND DESCUSSION

Adding of PVP into dye-soluble system influ-
ence on the spectrum characteristics. This influ-
ence depends upon both a concentration and mo-
lecular mass of PVP. The interaction of PVP
with bromophenol blue in a slight polar solvents,
where the dye is in a sulfon form, leads to color-
ing of solution, which is familiar to HR™ form of
reagent and this allowed to elaborate of method
for determination of a polymer in bioliquids.
PVP previously extracted from the urine with
using of water solution of chloroform shaking
with adding (NH4), SO, during 20 minutes for
quantity transfering PVP in organic faze. Then
an organic faze is being separated the dye pre-
pared in chloroform is being added and an opti-
cal density of solution is being measured for 420
nm with respect of blank solution.

Rightness of determination was controlled by
the way of adding of polymer into the urine.
Given method of determination of polymer do
not require separating of protein that allows to
determine quantitatively content of polymer in
bioliquid.

A method has been elaborated for PVP de-
termination by using of brilliant yellow (BY)
dye. The chemical - analytical characteristics of
brilliant yellow and its adduct (BY+PVP) are
given in the Table 1.

Table 1
The chemical-analytical characteristics of brilliant yellow and its adduct with polyvi-
nylpyrrolidone

Reagent’s Amass Aadd pK pHiz AN | ApH, composi-
form tion

BY:PVP
(H, R), 400 420 0,89 -0,15 20 1,04 4:1

(HR), 485 520 8,93 8,25 35 0,68 -




The optimal conditions for adduct formation
are: IS)HIO,O -12,0 brilliant yellow concentration
2-10” moll/l. The Beer's law is abided when

polyvinylpyrrolidone is in interval of (8-
88)mkg/ml molar absorbtivity is equal to 8,4-10°
for Mpyp=8-10.

Adding of PVP to BY solution causes ab-
sorption maximums shifting into long-wave
region. pH;, of adduct formation is also shifted
in more acid range in comparison with re-
agent’s pK. PVP concentration influence on
pHi» of adduct formation has been investigated.

Table 2

| 354 | 346+14 ] 002 |

The adduct polyvinylpyrrolidone - brilliant
yellow formed in the alkali region is used for
spectrophotometric determination of PVP.

The elaborated method for polyvinylpyrroli-

done determination has been tested in
“Haemodesum - N” (Table 2).
CONCLUSION

The elaborating method for determination of
PVP with using of a bromophenol blue in a chlo-
roform allows to determine a true contain of
polymer in bioliquid without preliminary separa-
tion of protein. The using of PVP - BPB com-
plex give possibility to increase a sensibility of

Pol Vinyl%yrrolidone determination in

“Haemodesum '_N” (n=4, p=0,95) determination and to decrease the limit of reveal-

mg/l xtAx S, ing of polymer. A relative standard deflection for
11.0 10.6+0.7 0.04 determination of PVP in Haemodesum - N and
14.0 13.610.7 0.03 bioliquid is less than 0,04.
20.5 19.8+1.3 0.04
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QW A =

KOHTPOJIb BMICTY NOJIIBIHIJIIIPPOJIAOHY B JIKAPCBKHUX
INPEINAPATAX TA BIOJIOTTYHHUX PIITMHAX

Uwminrenko @.0, Cama FO.C., Uminenko T.C., Xapyn M.B.
JIHITTPOIIETPOBCHKNUI IEep>)KaBHUN YHIBEPCHTET

PE3IOME

s BUKOpHCTaHHS B MEIMIHMHI PO3POOJICHO CHEKTPOPOTOMETPHYHA METOIMKA BH3HAYEHHS BMICTYy
nomiBinimippomigony (IIBIT) i3 3acrocyBaHHsIM opraHiuHoro GapBHHKa TiamaHToBoro >xoBtoro (1K) abo
6pomdenonosoro cuaboro (bA@C). Merox Bunpobysanuii npu BuzHauenHi Bmicty [IBIT B I'monesi-H Ta ceui.
IMomunka MeTomuku ckiana MeHe 4%.

KJIFO90BI CJI0OBA: nonisininmipponifgos, I'emones-H, criekrpodoromerpist

KOHTPOJIb COJEPKAHUSI TMOJUBUHWINMUPPOJIMUJIOHA B
JEKAPCTBEHHBIX TIPEIIAPATAX W  BHOJOTMYECKHUX
"KUIKOCTSIX

Umunenko ®.A, Cana FO.C., Umunenko T.C., Xapyn M.B.
JIHeTIponeTpOBCKHI TOCYJAPCTBCHHBIN YHUBEPCUTET

PE3IOME

Jli npuMeHeHusl B MeJUIMHE pa3paboTaH cHeKTpo(OTOMETpUYECKass METOIMKA ONpPEIEICHHs OJIUBH-
numupponmaona (I1BIT) ¢ mpuMeHeHneM opraHuueckoro kpacuresst OpunmaHToBoro sxentoro (BXX) mm



6pomdenonosoro cunero (bPC). Meron anpodbupoBan npu onpenenenun coaepkanuns [1BI1 B I'emonese-H
n Moue. OmmbKka METOMKH cocTaBmiia MeHee 4%.

K/TFOYEBBIE C/IOBA: nonvBHHWINMPPOIUIOH, remoze3-H, ciiektpodoromerpust



