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Recently different excipients, including colouring agents, are often used to give a marketable appear-
ance and improve the consumer characteristics of drugs. Usually they are applied in the composi-
tion of medicines for internal use (tablets, capsules, syrups, troches, lozenges, etc). Synthetic azo
dyes — a group of compounds obtained by the coupling reaction of sulfonaftilamines and diazotised
sulfoanilines with aromatic or heterocyclic phenols are the most widely used in the pharmaceutical
practice. Compounds of this group give bright, easily reproducible colours, they are resistant to the
light, oxidants, reducing agents, pH changes and less sensitive to different types of technological
impact. Synthetic azo dyes are poorly absorbed from the intestines after intake, but they can form
ion associates with salts of organic bases, including with drugs, and it may alter their bioavailability.
The aim of our work was to determine the partition coefficient of the ion associate of a synthetic food
azo dye carmoisine with the medicinal substance chlorpheniramine maleate in the water-chloroform
system and to study the stoichiometric ratio of the components in this ion associate. The partition
coefficient in the water-chloroform system has been determined spectrophotometrically. It is 3.44,
indicating that the ion associate is more soluble in water than in chloroform. The stoichiometric ratio
of carmoisine and chlorpheniramine maleate in the resulting ion associate has been determined by
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HPLC, and itis 1:2.

In today’s competition producers face the challenge
not only to provide consumers with qualitative, effective
and safe drugs, but also to defend the competition in its
segment of the pharmaceutical market. Various excipi-
ents, including food dyes, are widely used to improve the
consumer characteristics. In the pharmaceutical indus-
try synthetic azo dyes, in particular carmoisine (E 122),
are the most commonly used [6-9]. Carmoisine, a red
coloured synthetic food azo dye, is a derivative of di-
azosulfonaphthalenes, a crystalline substance that is solu-
ble in water [5, 10].

Earlier when developing the method for quantita-
tive determination of carmoisine in the composition of
drugs we have found that it is capable to form ion asso-
ciates with organic amines, particularly with such me-
dicinal substance as chlorpheniramine maleate and to
extract with an aqueous solution of chloroform in this
form [3, 4].

Chlorpheniramine maleate (3-(4-chlorophenyl)-N,N-di-
methyl-3-pyridin-2-yl-propan- 1-amine) is the active phar-
maceutical ingredient of the synthetic origin. It is a white
crystalline powder, easily soluble in water, soluble in
ethanol and poorly soluble in diethyl ether. It exhibits
the cholinolytic and antihistaminic action [2].

The aim of our research is to calculate the partition co-
efficient in the water-chloroform system and to study fur-
ther the ratio of the components in the ion associate formed.

Materials and Methods

To calculate the partition coefficient in the water-
chloroform system the extraction was performed accor-
ding to the following procedure: to a separating funnel
place 4.0 ml of 0.001 M carmoisine solution and 6.0 ml
of 0.001 M solution of chlorpheniramine maleate, add
30.0 ml of phosphate buffer solution with pH 4.2 and
extract with 20.0 ml of chloroform saturated with water.
Measure the absorbance of the extract at the absorption
maximum of 523 nm. The blank solution is chloroform.
Then to the chloroform extract add 25.0 ml of the buffer
solution and perform the extraction once more. Measure
the absorbance of the resulting aqueous layer on a spec-
trophotometer at the wavelength of 517 nm. The blank
solution is phosphate buffer solution.

The method for obtaining the associate. Prepare
aqueous solutions of chlorpheniramine maleate and car-
moisine in equal molar concentrations. In a separation
funnel place 15.0 ml of phosphate buffer solution, add
1.5 ml of chlorpheniramine maleate, 3.5 ml of carmoisine
and mix. Then carry out a single extraction using 10.0 ml
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of chloroform. Transfer the chloroform extract of the
ion associate into an evaporating dish, evaporate chlo-
roform, dissolve a dry residue in 96% ethanol, transfer
quantitatively into a 10.0 ml volumetric flask and dilute
to the volume with the same solvent.

The extract obtained was determined chromatogra-
phically. In parallel, under the same conditions, aqueous
standard solutions used to obtain the associate were
chromatographed.

In our work the following reagents were used: a
standard sample (SS) of chlorpheniramine maleate and
carmoisine, phosphate buffer solution with pH 4.2, chlo-
roform, purified water.

The analytical equipment was Agilent 1100 liquid
chromatograph, Axis electronic analytical balances and
measuring glassware of class A.

The chromatographic conditions were as follows:

* the column — 150%3.9 Xterra RP18; grain size is

5 micron;

* the mobile phase — acetonitrile/water, 50/50;
» detection at wavelength — 215 nm;

e the eluent rate — 1 ml / min;

* the dosing volume — 5 microlitres.

Results and Discussion

With the help of the absorbances obtained and the
specific absorption rate calculated previously the con-
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centrations of carmoisine in chloroform and buffer so-
lution were calculated. The partition coefficient was cal-
culated by the formula:

K=C,/C,

where: C, — is the carmoisine concentration in water
after the second extraction; C, — is the concentration of
carmoisine in chloroform.

The data obtained has shown that the partition coef-
ficient in the water-chloroform system is 3.44, i.e. the
ion associate formed is more soluble in water than in
chloroform.

Carmoisine is a disodium salt of dibasic sulfoacid,
which dissociates in the aqueous solution to form an an-
ion with a charge of 2-, and chlorpheniramine maleate
containing the dimethylamino group and the pyridine
ring in its composition is the salt of a weak dibasic con-
jugated organic acid. Theoretically, it can provide two
series of salts — with the protonated dimethylamino
group and a monobasic cation of maleic acid, wherein
the negative charge is delocalized over the entire mol-
ecule, or the protonated dimethylamino group and the
pyridine nitrogen, as well as a dibasic cation of maleic
acid. The latter version is less likely because of the
reduced basicity of the pyridine nitrogen and the low
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Fig. 1. The scheme of chromatogram of standard solutions of chlorpheniramine maleate (1) and carmoisine (2).
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Fig. 2. The scheme of the chromatogram of the ion associate chloroform extract.
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Fig. 3. The scheme of the chromatogram of the ion associate
chloroform extract in 0.01 M NaOH solution.

acidity of maleic acid according to the second stage of
dissociation due to delocalization of the first negative
charge. It can be assumed that one molecule of carmoi-
sine and two molecules of chlorpheniramine will enter
the reaction of the ion associate or, less likely, the ratio
of the components will be 1:1.

This assumption was verified by the isomolar series
method, the result of which showed that the optimal ra-
tio was 3:7 [1].

During investigation by the HPL.C method there are two
clearly separated peaks corresponding to chlorphenirami-
ne and maleate on the chromatogram of the standard solu-
tion of chlorpheniramine maleate (Fig. 1). In the chroma-
togram of the standard solution of the dye a clear peak,
which corresponds to carmoisine, is observed (Fig. 1).

In the chromatogram obtained with the chloroform
extract of the ion associate (Fig. 2), there is an unsepa-
rated peak, indicating that in these chromatographic con-
ditions the ion associate is quite stable and not subjec-
ted to chromatographic separation.

We decided to try to destroy the resulting ion associ-
ate using 0.01 M sodium hydroxide. To do this, the re-
sulting dry residue was dissolved in 0.01 M solution of
NaOH, quantitatively transferred to a 10.0 ml volumetric
flask and diluted to the volume with the same solvent.

In the chromatogram of the extract obtained (Fig. 3)
the characteristic peak of carmoisine and the charac-
teristic peak of chlorpheniramine are clearly visible.
The relation of peak areas of carmoisine and chlorphe-
niramine shows that the ratio of the components in the
associate is 1:2.

CONCLUSIONS

1. The partition coefficient calculated in the water-
chloroform system is 3.44; the ion associate formed is
more soluble in water than in chloroform.

2. It has been determined by HPLC that the stoi-
chiometric ratio of chlorpheniramine maleate and car-
moisine is 1:2.
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BCTAHOBJIIEHHA CTPYKTYPU IOHHOIO ACOLIIATY XAPYOBOIO A3BOBAPBHUKA
KAPMOI3UHY 3 XNTIOPO®EHIPAMIHY MAJNIEATOM

A.C.MamepieHko, B.O.Ipydbko, B.A.XaHiH, B.A.[eopzisiHy,

Knroyoei crioea: kapmoi3uH; xriopogheHipamiHy Maneam, ioHHI acoyiamu; BEPX

OcmaHHim Yacom Or1s1 HalaHHSI Mo8apHo20 8uas1sidy i MOMIMNWEeHHST CIOXUBYUX XapakKmepucmuk i
KapcbKux 3acobig Yyacmo 3acmoco8yromb Pi3Hi QOMOMIKHI pe4o8UHU, 8 moMy Yucsi i 6bapeHUKU. 3a-
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38uyali nidgphapbosyroms niku 0511 BHYmMpilWHb020 3acmocysaHHs (mabrnemku, Kkarcynu, cuponu, opa-
XKe, macmuriku ma iH.). Halb6inbw wupoko y ¢hapmauesmuyHilti npakmuui 8UKOPUCIMO8YHMbCS CUH-
memudyHi a30b6ap8HUKU — epyrna pevo8uUH, OmMpUMaHUX 3a peakuieto a3ocrony4yeHHs1 0ia30moeaHux
CyrnbgboaHiniHig i cyrbghoHachmuiamiHie 3 apoMamuyHUMU YU 2emepoyUKITiYHUMU ¢heHonamu. CrionyKu
OaHoi epynu Oaromb sicKpasi, 1e2ko 8i0meoprogaHi Korbopu, cmiliki 0o dii ceimiia, OKUCHUKI8, 8i0HO8-
HuKie, 3MiH pH i meHw dymiiugi 0o pi3HUX sudie mexHomo02i4Ho20 ennusy. CuHmemu4Hi a3obapeHUKU
nicns nputomy ecepeduHy rno2aHo 8CMOKMYMbCS 3 KUWEYHUKa, pome 80HU 30amHi ymeoptosamu
IOHHI acouiamu 3 Co/IIMU Op2aHiYHUX OCHO8, 8 MOMY YUC/Ii i 3 JlikapCbKUMU 3acobamu, Wo Moxe
3miHr8amu ix 6iodocmyrnHicme. Memor Hawoi pobomu byno eusHa4yeHHs1 KoegbiyieHma po3nodiny
IOHHO20 acoyiamy xap408020 CUHMEeMmMU4YHo20 a3obap8HUKa KapMOI3UHY 3 JTIKapCbKOH PEYO8UHO
XriopogpeHipamiHy maneamom y cucmemi 800a-xnopoghopm ma O0C/IOKEHHSI cmexioMempu4yHo20
Cr1iegiOHOWEeHHS] KOMITOHEHMI8 y yboMy ioHHOMY acouyiami. KoegiuieHm po3nodiny & cucmemi 8oda-
X/10p0ghOpM 8U3HaYau crekmpogomomempuyHo. BiH cmaHosums 3,44, mobmo ioHHuUU acouiam
Kpauie po34uHsiembCs y 800i, HiX y xropoghopmi. Memodom BEPX ecrmaHogrneHo crmexiomempuyHe
Crig8iOHOWEHHST KapMOI3UHY ma X/10pOoeHipamiHy maneamy 8 ymeopeHoOMy IOHHOMY acouyiami, sike
cmaHosums 1:2.

OMNPEQJENEHUE CTPYKTYPbl MOHHOIO ACCOLIMATA NMULLEBOIO A3OKPACUTENA
KAPMOU3UHA C XITOP®EHUPAMUHA MAJTIEATOM

A.C.MamepueHko, B.A.Ipydbko, B.A.XaHuH, B.A.eopausiHy,

Knroueenie croea: kapMou3uH; xropgheHupamuHa Maneam; UOHHbIe accoyuamai; BOXKX

B riocrie0Hee spems 0ng npudaHus moeapHoe20 8uda u yryHueHuUs nompebumernbcKkux xapakme-
PUCMUK JTIeKapCMBEHHbIX Cpedcme Yacmo NPUMEHSIFOM pasfiuyHble 8CrTIOMO2amersibHblIe 8eLecmaa,
8 mom 4qucne u Kpacumenu. ObbI4HO NodKpawuearom fekapcmea Onsi 6HYyMPEeHHe20 NPUMeHeHUs
(mabnemku, Karcyrnbi, cuponsl, dpaxe, nacmusku u 0p.). Hauboree wupoko 8 thapmayesmuyeckol
fpakmuke Ucronb3yrmcecsi CUHMemu4Yyeckue a3okpacumenu — 2pyrnna 8euwecms, rnosyYeHHbIX o
peakyuu azocodemanusi OUa3omupo8aHHbIX CyribghOaHUMUHO8 U CyribghoHachmuiaMuHoO8 ¢ apoMamudye-
CKUMU uniu 2emepoyukiudyeckumu gpeHonamu. Kpacumeru 0aHHOU epyrinbl 0atom sipKue, Jie2Ko 80C-
rpou3sodumbie ysema, ycmoul4usbie K ceemy, OKUCIIUMEsISiIM, 80CCMaHOo8UMESISIM, USMeHeHUsIM pH u
MeHee 4yecmeumeribHbIe K PasfudyHbiM eudamM mexHosrio2u4eckoao 8o3delicmeaus. CuHmemuyeckue
asokpacumeru riocsie ripuema 6Hympb M10X0 8Cachl8aOMCs U3 KUWEYHUKa, OOHaKO OHU CrIOCOBHbI
06pasoebigamb UOHHbIE accoyuambl C COMSMU Op2aHUYeCcKUX OCHO8aHUU, 8 MOM Yucsie U C 5iekap-
CMeeHHbIMU cpedcmeamu, Ymo MOXem rpusecmu K U3MeHeHuto ux buodocmynHocmu. Llenbto Ha-
wel pabomel bb1r10 onpedernieHue KoaghguyueHma pacrpedenieHuss UOHHO20 accoyuama nuuesozo
CUHMEemu4YeCcKo20 a3oKpacumersisi KapMOU3UHa C JIeKapCmeeHHbIM 8eU,eCmeoM X10pgheHuUpamMuHa
Marnieamom 8 cucmeme 800a-xs10pohopM U uccriedo8aHus CmexuoMempu4ecko20 COOMHOWEHUS
KOMMOHEHmMo8 8 amomM UoHHOM accoyuame. KoaghgbuyueHm pacripedeneHuss 8 cucmeme goda —
xropoghopm onpedesnsanu cnekmpogpomomempuyecku. OH cocmasnsgem 3,44, ymo 2oeopum o f1yy-
wel pacmeopumocmu accoyuama 8 eode. Memodom BOXKX ycmaHoeneHo cmexuomempu4yeckoe
COOMHOWeEHUEe KapMou3uHa U xJiopgheHupamuHa maseama 8 obpa3ogaHHOM UOHHOM accoyuame,
Komopoe cocmaerisem 1:2.



