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ABSTRACT

Test systems are simple, effective, affordableexuess analysis tools used in medical practiceiggnose the
state of the human organism, and for the qualitpte®d of medicines. The aim of the work wasto chik
possibility of using test-kits based on filter pafar high-quality rapid analysis of salts of bemz@and salicylic
acids while conducting the pharmaceutical analydfisextemporal medicinal preparations (EMP). Test-kirere
prepared by the way of physical immobilization edgents solutions (iron (Il) chloride and coppéd) 6ulfate) on
the matrix surface with further drying. The objeofsthe experiment were 1%, 2% and 5% aqueousisnfibf
sodium salts of benzoic and salicylic acids. Thaults of the investigation show that using test-keised on filter
paper with heavy metal salts makes it possibledemtify sodium benzoate and sodium salicylate teneporal
medicines: sodium benzoate with the help of téstvkith FeClstarting from 7 mg/ml (1% aqueous solution) and
with the help of test-kits with Cuggarting from 14 mg/ml (2% solution); sodium salixtg with the help of test-
kits with FeC} and CuSgstarting from 14mg/ml (2% solution).For simultansddentification of sodium benzoate
and sodium salicylate in a polycomponent EMP tgstesn withCuSgQcan be used.
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INTRODUCTION

At present in Ukraine the traditions of extempopabduction of medicinal preparations remain and laeing

improved[1]. The State Pharmacopoeia ofUkraine (SRtludes articles and requirements regulatingatinity of

medicinal preparations produced in pharmacies {&king this into consideration there is the nedgssi

developing and standardization of the techniqueanaflysis of mono- and polycomponent extemporalioneal

preparations (EMP). Taking into consideration teel of material and technical basis of the mosptedrmacies
which produce EMP in Ukraine, one of the prioritiyedtions of solving the given problem is the mtdl and
development of new techniques based on the pricipéxpress analysis and testing.

The techniques of analysis with the use of testesys and test-means on the basis of filter pag@yafle used wider
and wider in medical practice as well as for thalgsis of chemical compounds, food products, watet ground
[3-6]. These analytical means are produced thropglisical and chemical immobilization, applicatiofi o
nanoparticles, etc. [3,7,8]. However, the use dodilable in the market test-systems for identifioatiof the
components of EMP has a number of problems [9],clwhian be solved at the expense of developing and
application to practice of the test-systems ofdipharmacy production.

In the preceding publications the possibility ofngstest-systems based on filter paper modifiedh Wwgavy metals
salts for identification of preparations of theidatives of pyrazol, sulphanilamideand vitamins,[1] in pharmacy
produced monocomponent medicinal preparations mastigated. Taking into consideration the obtairesalts it
was decided to extend the spectrum of use of stestestems under investigation. As the followingeots of the
research sodium salts of benzoic and salicylicsabaliing broad application in production of EMP aridch when
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combined with the saults of trivalent iron are aldecreate stable coloured complexes were choskt][2the
techniques of identification of these substancek thie help of cation Ciiare also known [13]. The mechanisms of
chemical processes of creation of coloured compglarsemble, that allows to use the data of thetiogaéor
developing specific techniques of identificationttwthe help of test-systems. Taking into considenapositive
experience of the former research [10] of using-$gstem with 2% alcoholic solution Fe@®on (lll) chloride
solution ), it was decided to produce a test-system modifigd 1,3% aqueous solution [2] of this reagente Th
use of this solution will allow to use the reagertdre effectively while making test-means.

The aim of this work is to prove the possibilityidéntification of sodium salts of benzoic and sgit acids with
the help of test-systems based on filter paper fiealwith heavy metals salts (FeCCuSQ) as parts of mono- and
polycomponent medicinal preparations of extemppratiuction.

MATERIALS AND METHODS

To carry out the research the following preparatiasere used: monocomponent medicinal preparatibh%op 2%
and 5% aqueous solutions of sodium benzoate aridrsaghlicylate, polycomponent EMP — a powder fdeiinal
administration [14]:

Rp.: Natrii benzoas

Natrii salycilas ana 3,0
Natrii sulfas 4,0

Natrii hydrogencarbonas 6,0
Misce, fiat pulvis

Da tales doses numero 5
Signa:internal

For test-systems production the following preparatiwere usedhe matrix— sheet filter paper of the brand™
reagents:FeCL*6H,0 (p.) Ne of consignment 187-226 Ukraine; Cu38&H,O (p.) Ne of consignment 42 Ukraine.
Substances- sodium benzoaté\e of consignment 20120612, produced in China, sodgaficylate Ne of
consignment 0503036, produced in China. For prejparaf aqueous solutions purified watwas used.

Original and model solutions of sodium benzoate sodium salicylate were made by dissolving exadglts of
substances ipurified water So the adjusted concentration. Solutions of cogpesulphate and iron (I1l) chloride
were made according to the requirements of SPU [2].

Test-systems were made through physical immobitinataccording to the techniques [10,11]. The system
modified with iron (Ill) chloride solution § which was called FP Fe{&h,was made according to the scheme
described in [10].

The express analysis of monocomponent dosage farassconducted according to the technique mentioned
[10,11], the analytical effect was compared witle ttolouring of the blank experiment (purified waf&y and
parallel researches-comparisons [2,12,13], whicrewmeodified through the equivalent reduction of thenber of
reagents in the compound, the techniques conddetgriwisely on the object-plate were selected.

The analysis of the combination of the componentdeu investigation — sodium benzoate and sodiuioydate,
was conducted according to the following technidquerop of the compound solution was depositecherstirface
of test-system, the analytical effect formed on theface of the test-system was compared with timdlas
experiment on the object-plate, whereupon the daeda compared with the results received at the stdge
identification of sodium benzoate and separatelthersurface of each test-means.

RESULTS AND DISCUSSION

The research involved three stages. At the fiemjesthe analysis of monocomponent aqueous solutibssdium
benzoate and sodium salicylate in the given comagohs was conducted with the help of the testesgswith
heavy metals salts (FP FgSIFP FeCiS,, FP CuSQ). The second stage was devoted to the study gidksibility
of simultaneous identification of sodium salicylated sodium benzoate in an aqueous solution witlnétp of test-
systems. At the third, closing, stage orientingttas data received at the preceding stages, theysimabf
polycomponent prescription was conducted.

The results received at the first stage of theareseare presented in table 1.
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Table 1 The analytical effects of test-systems witheavy metals salts for the analysis of 5% aqueosslutions of sodium benzoate and
sodium salicylate

substance FP FelSi r.c. b.e. FP Fegd, r.c. b.e. FPCuSpO | r.c. b.e.
sodium benzoatg  pinkish yellow fur sppt F vellow pinkish yellow fur spot| + ellow blue fur spot| + lioht blue
sodium salicylate bluish purple spot LY purple spot v | Y green spot "9

r.c. — research-comparison
b.e. — blank experiment

On the surface of test-systems, it is characteristisodium benzoate to make up a spot with prontiberders,
which is distinguished by higher intensity of tr@auring in the centre of the deposited drop ofisoh; for sodium
salicylate it is characteristic to have the colpogrchanging with smooth intensity over the entinefexce of the
deposited drop without distinct borders. Analytiedfects on the surface of test-systems corresgonthose
received in the researches-comparisons, the cosguanf analytical effects of principal and blankpexments
exclude the possibility of receiving false-positiesults, all this attests that the use of testesys with the salts of
Fe** and Cd'for identification of sodium benzoate and sodiuricgtate is possible and promising. The colouring
on the surface of test-systems FPE8CAnd FPFeGE, differs as in the case of conducted researchepansons,
this is due to the difference in the concentratibthe solutions which the test-systems were medifiith, that in
its turn causes different proportion of salicylade and iron cation contained in the complex. Thdifferences are
irrelevant and allow to use both test-systemsdentification of sodium salicylate in monocomponkaniid dosage
forms. One more difference between the statedntesins is that due to the lighter basic colourintheftest-system
FPFeC}S, the analytical effect of sodium benzoate detecisomore contrastive, which simplifies the procefs
visual fixation of the result of the research.

The studies of the soundness of the results redteat the range of application (70-130%) for esest-system were
conducted according to the standardized procedlg [The experiments were carried out separatelyefch
concentration of the solutions of sodium benzoatesodium salicylate (1%, 2%, 5%). The resultshefsoundness
studies are presented in tables 2, 3.

Table 2 The study data of the soundness of resultsflection of the reaction of identification of sodum benzoate in monocomponent
liquid dosage forms

Al AT |la | Ao AN | T | A | AT | A | A | O
S8 |38 1%12|1%181818|1%12|1%8/1%8|323
s s O s s O s s O s [ O [ [ O
o e O i I O O O ol
range, % 70 85 100 115 130
m, g 0,1761 0,2115 0,2503 0,2872 0,3274
105 |-C. mg/ml 7,04 8,46 10,01 11,49 13,10
R, % [100] 100] o[ 100 104 1d 10p 1do 45 1po foo B0 fio0 [i@B
AC 6,05
m, g 0,3517 0,4235 0,5002 0,5742 0,6506
24 |_C.mg/ml 14,07 16,94 20,01 22,97 26,02
R, % | 100] 100] 100 104 100 10p 1do 160 1po Jo0 Joo [too 1000 100
AC 11,96
m, g 0,8746 1,0702 1,2497 1,4315 1,6243
C, mg/ml 34,98 42,81 49,99 57,26 64,97
5%
R,% | 100] 100[ 100 10d 100 10p 1do 10 1po fJoo loo 100 [1000] 100
AC 29,99

The conducted experiment showed that sodium beezaat be identified with the help of test-systermodified

FeCk with the acceptable soundness of results stawtitigthe concentration of 1% (the range of appiarat7,06 -
13,11 mg/ml). Both test-systems despite the comatom of the reagent can fully respond the regnéets as for
identification of sodium benzoate in the given camications. The test-system FPCuyS3fives the possibility to
identify this preparation starting with the concatibn of 2% (14,01 — 26,02 mg/ml), the use of ¢ieen test-
means for identification of sodium benzoate in ¢bacentrations of 1% and lower is impossible beganis weak
contrast of the spot of the formed fur againstwhele surface of the test-system.

The graphical reflection of the data from table the- “effectiveness curve” of identification of 18gueous solution
of sodium benzoate with the help of test-systelSKEC}S,, FP FedS,, FP CuSQ) is depicted in figure 1.
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Figure 1.The “effectiveness curve” of identification of sodium benzoate in 1% aqueous solution with thhelp of test-systems with Fegl
and CuSQ,

Table 3 The study data of the soundness of resultsflection of the reaction of identification of sodum salicylate in monocomponent
liquid dosage forms

%) %) o A %) o %) A o %) %) o A %) o
w w O w w O w w O w w O w w o
gl | k& | & | &\ & | &[T | &|&|&[&]|&|&
range, % 70 85 100 115 130
m g 0,1752 0,2145 0,2505 0,2865 0,3254
1% C, mg/ml 7,01 8,58 10,02 11,46 13,02
R, % 5 ] o] o 25 ] 10] © 40] 35| 15 75 70 6 190 95 95
AC 6,01
m, g 0,3497 0,4362 0,5010 0,5741 0,6514
C, mg/ml 13,99 17,45 20,04 22,96 26,06
2%
R, % 100 [ 95 ] 95| 100] 100 100 10p 100 100 1po oo 100 o000 [1 100
AC 12,07
m g 0,8850 1,0632 1,2523 1,4402 1,6392
5% C, mg/ml 35,40 42,53 50,09 57,61 65,57
R, % 100 [ 100 100] 100] 104 10 10p  1do 100 1po  Joo 100 [iamoo [ 100
AC 30,17

According to the results of the research it wasngef that the test-systems under investigationt wie accepted
level of soundness, allow to identify sodium sdhlty in 2% aqueous solution. As for 1% aqueoustissiuthough
at the upper point of the range of application @3@he indices of soundness reached the magnitcipted to the
requirements it is not enough to recommend thesestestems for identification of sodium salicylate the
concentrations of 1% and lower (figure 2).

To conduct the research at the second stage ideeisled to use the mixture of 2% aqueous solutfosodium
salicylate and sodium benzoate because startirfy thi$ very concentration test-systems start ifjgng sodium
salicylate effectively.

The conclusions as for the convenience of tesesystfor completing of the given task were madehenhtasis of
the character of the formed analytical effect: dtemeous visible demonstration of properties, cttarastic for both
components of the mixture, or development of a specific analytical effect were considered to bpoasitive
result; and the negative result was the developmwfah analytical effect which is characteristidyoof one of the
components under investigation.
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Figure 2.The “effectiveness curve” of identificatio of sodium salicylate in 1% aqueous solution witlthe help of test-systems with FeGl
and CuSQ,

A number of samples of the compound, which diffeireé balanced change of the components proportiene
exposed to the analysis, in order to define theetation between the change of concentration oiusndenzoate or
sodium salicylate with the change of the analytefféct. The results, received while conducting tbsearch are

depicted in table 4. In table 5, the results obagshes-comparisons for each component under igateh are
represented.

Table 4 The change of the analytical effect deperj on the change of the proportion of sodium benzé@and sodium salicylate in the

compound
b./s.* FP FeGIS, FP Fed S FP CuSQ@
10:1 Red_dish brown colouring wi_th apurple | red c_olouring with a purplg edging, a Blue colouring, stronger than in the
) edging, a brown spot of fur in the centre | reddish brown spot of fur in the centre research-comparison
51 Reddish brown colouring with a purple | Reddishbrown colouring with a purple turquoisecolouring, in time changes into
) edging, a brown spot of furinthecentre edging, a brown spot of fur in the centre | blue
31 purple colouring, there is a dark Reddishpurple colouring, there is a dark | Emerald colouring with a dark spot offur,
) erspotoffur erspotoffur in time blue spots are developed
21 purple colouring Reddish purple colouring Emeraitbaring with a dark spot offur,
) in time blue spots are developed
11 bluish purple colouring purple colouring Intensy@ssy green colouring with a
) dark spot offur
1.2 bluish purple colouring purple colouring Intensgrassy green colouring with a
) dark spot offur
1:3 bluish purple colouring purple colouring Inteesgrassy green colouring
1.5 bluish purple colouring purple colouring Inteesgrassy green colouring
1:10 | bluish purple colouring purple colouring Gragseen colouring

* - proportion of the components of sodium benzaeat sodium salicylate

Table 5 The analytical effects received on the swate of test-systems in researches-comparisons wi#b aqueous solutions of sodium
benzoate and sodium salicylate

component FP Feg3, FP FeCGlS, FP CuSQ
sodium benzoatg  pinkish yellow spot of furpinkish yellow spot of fur| blue spot of fur
sodium salicylate bluish purple colouring purpléocoing Grassy green colouring

The basic point of analysis is the proportion Isirethis very proportion sodium benzoate and sodialicylate are
presented in a polycomponent prescription menticatethe beginning of this work. As it can be sesmf the
results presented in tables 4 and 5, on the sudhtest-systems FP FeChand FP FeGIS, bluish purple and
purple colouring is developed correspondingly. Eharalytical effects correspond to those receivged gesult of
the interaction of the mentioned test-systems &t aqueous solution of sodium salicylate. As thapprtion of
the components is changed, the analytical effeahgbs correspondingly: when the portion of sodienzoate is
enlarged in the compound, the colouring of the witall effect gets red tones and a reddish browat sp fur
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appears; while enlarging the portion of sodium csédite, the analytical effect remains similar tatttof the
research-comparison with sodium salicylate.

For test-system FP Cug@is characteristic to have a change of the ditalyeffect comparing with the researches-
comparisons — in the proportion 1:1 the colouriegdmes more intense, comparing with the researtthsgdium
salicylate, and a dark spot of fur develops. Thiglgtical effect indicates the possibility thatghest-system gives
an opportunity to identify the components undeestigation while their simultaneous presence iolat®n.This
thesis can be proved while studying the analyt@fédcts for other components proportions, in pafég in the
range of proportions 2:1 — 5:1 on the surface sif$gstem two colourings develop gradually — &t firis emerald,
which fully or partially changes into blue. Duritige enlargement of the portion of sodium benzaatihe solution
(10:1)the identification of sodium salicylate be@smimpossible, in its turn the enlargement of thesgnce of
sodium salicylate (1:3 and more) minimizes the ckanof identification of sodium benzoate. For thepprtion
1:10 the intensity of grassy green colouring on sheface of the test-system is similar to thathedf tesearch-
comparison for sodium salicylate.

Having analysed the received data the followingctusion can be made. The test-systems based on EaCbe
relevant for identification of both components loé ttompound under investigation starting with thepprtion 5:1
towards sodium benzoate. For completing the skt that is the analysis of the stated polycompompeascription,
the use of these test-systems is not possible t@tree development of a specific analytical effgutensification of
the colouring and development of a spot of furg test-system FP Cug®an identify simultaneous presence of
sodium benzoate and sodium salicylate in a compaiitde proportion of the components 1:1, and al§o- 5:1
towards sodium benzoate and 1:2 towards sodiumytatie.

For the third stage of the research the test-syfler@uSQ was chosen. For identification of sodium benz@ate
sodium salicylate consisting in a polycomponent Eiith the help of the mentioned test-system théovahg

technique was used: 0,1 g of the powder under figag®on was dissolved in 1ml gurified water $1 drop of the
received solution was deposited on the surfaceheftést-system — the development of intensive grgssen
colouring with a dark spot of fur in the centre wasorded.

For test-system FP Cu@@Ghe study of the specifity of soundness of theadpction of the reaction results in the
range 70-130% separately for each of the two compisnunder investigation of the prescription marew at the
beginning of this work (the mass of the other cong remained stable). The results of the conduetpériment
are represented in table 6.

Table 6 The resultsofthe study of the specifity afoundness of the reproduction of the reaction restdl in the range 70-130%

range,% | 70 | 85 | 100 | 115 | 130
sodium benzoate
m, g 0,0133 0,0157 0,0192 0,0218 0,0242
C, mg/ml 13,30 15,70 19,20 21,80 24,20
. . . intensive 9rassy| - intensive grassy| Intensive grassy green colouring, p Emerald colqunng,
analytical intensive grassy | green colouring, reen colourin snot of fur. in some time blue a spot of fur, in some
effect green colouring a spot of fur 9 a spot of furg’ P colouriﬁ is developed time blue colouring is
develops P 9 P developed
R, % 100 100 100 100 100
sodium salicylate
m, g 0,0130 0,0156 0,0189 0,0215 0,0245
C, mg/ml 13,00 15,60 18,90 21,50 24,50

intensive grassy

. : intensive grassy | intensive grassy
analytical green colouring,

intensive grassy green

effect a spot of fur green colouring, | green colouring, intensive grassy green colouring colouring
develops a spot of fur a spot of fur
R, % 100 100 100 100 100

As it can be seen from the results representedhble 6, the test-system FP CuStan be used for simultaneous
identification of sodium benzoate and sodium s#di®yin a polycomponent medicinal preparation odrptacy
production. The presence of other components efEMP (sodium sulphate and sodium hydrocarbonate$ dot
affect the results of identification of the compotseunder investigation because of their resistdocthe reagent
test-means.

CONCLUSION

1. Test-systems based on filter paper modified with $hlts of heavy metals ¥andCd" give a possibility to
identify sodium benzoate and sodium salicylateguemus monocomponent solutions of EMP.
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2. Minimal ranges of application of the test-systenwdified with FeC} (FPFeCJS; and FPFeGE,) made up: for
sodium benzoate —7,06-13,11 mg/ml (1% aqueousigo)ufor sodium salicylate —14,08-26,11 mg/ml (2¢%ueous
solution); test-system FP Cu$014,01-26,02 and 14,08-26,11mg/ml for sodium batez@nd sodium salicylate
correspondingly.

3. The difference in the concentrations of the sohdiof iron (1) chloride, which the test-systemBReC}S,; and
FPFeCiS, were modified with, does not significantly affébe results of the research, that is why in ordende
the reagent more effectively and to enhance theeardance of experiment results fixation, the tgsteam made on
the basis of iron (l11) chloride solution, fconcentration 13 g/l or 1,3%) can be recommeridese.

4. For simultaneous identification of sodium benzoamel sodium salicylate in a polycomponent EMP tlst-te
system FP CuSQcan be used since on its surface the analytidatte€orresponding to both components under
investigation — intensive grassy green colourinthwai dark spot of fur, is developed; with a highirsdness of the
results reproduction this technique can be usedirgiawith the concentration 13,3 — 24,2 mg/ml fodium
benzoate and 13,00 — 24,5 mg/ml for sodium salieyla
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