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Currently a great number of drugs, which are complex multicomponent mixtures of natural and synthetic
substances, are registered at the pharmaceutical market of Ukraine. While identifying multicomponent
drugs by high performance liquid chromatography (HPLC) all components of mixtures are usually
analyzed separately by their retention times; for each of the components the corresponding reference
standard (RS) is used. To control the quality of multicomponent drugs we offer to use the ratio of
peak areas of the substances to be analyzed obtained from the chromatogram of multicomponent
mixtures with further normalization of these ratios. The ratios are suggested to be calculated by one
of the drug components — a supporting agent. Testing of the method suggested has been carried
out using the drug Ortofen-Zdorovye forte, coated tablets. Such dyes as Azorubine and Ponceau 4R
is in the composition of the drug coating. To analyze these dyes the specific analytical wavelength —
500 nm has been chosen; Azorubine has been chosen as a supporting agent. Application of the
given approach to determination of the dyes in the composition of the drug allows to complete the
requirements of normative documents on the drug with the value of the ratio of the dyes peaks, and
it is an additional guarantee of the drug quality. This new approach to identification and quantitative
determination of the components of multicomponent systems by chromatographic methods allows to
tighten regulations over the quality of drugs and fix the quantitative composition of the drug in rather
narrow range. The application of the approach developed for the drug analysis allows also to simplify

the pharmaceutical analysis significantly and make it cheaper.

Introduction of the Good Manufacturing Practice to
Ukrainian enterprises has led to the severization of re-
quirements to the quality of the products manufactured.

In these conditions of increasing requirements to the
quality of manufactured drugs the need arises to have
new criteria of quality, which would allow to guarantee
efficiency and safety of the products at lower cost [5].

The last versions of monographs of the European
Pharmacopoeia and the State Pharmacopoeia of Ukraine
contain a sufficiently great number of the quality para-
meters allowing to control not only the qualitative com-
position but also the quantitative content of a drug. How-
ever, these parameters are effective only in quality con-
trol of monocomponent drugs or drugs, which contain
some known active substances and excipients [7, 10].

At present while identifying multicomponent drugs
by high performance liquid chromatography (HPLC) the
approach when all components of mixtures are analyzed
separately by their retention times is used. To identify
each of the components the corresponding reference
standard (RS) is used, as a rule. Such approach is costly
as for time and finance since RSs are expensive part of
analysis. Besides, by no means always the RS of some
component of a multicomponent mixture is commer-

cially avaliable (currently there are no pharmacopoeial
reference standards of dyes) [3].

According to the Pharmacopoeia requirements, quan-
titative determination in multicomponent systems can
be performed by both selective methods (HPLC), and
non-selective methods (spectrophotometry, titration). In
the first case the main problem is the absence of avali-
able RSs of all components determined, in the second
case calculation of the sum of all components with re-
ference to one substance randomly chosen open broadest
possibilities for adulteration of drugs.

The solution of the problems mentioned is applica-
tion of only chromatographic methods for quantitative
determination and identification of substances in multi-
component systems. However, the abovementioned pro-
blems with using RS do not allow to apply currently
this approach.

To implement the approach described we offer to
use the ratio of peak areas of the substances to be ana-
lyzed obtained from the chromatogram of multicompo-
nent mixtures with further normalization of these ratios.
The ratios are calculated by one of the drug compo-
nents — a supporting agent. The basic criteria of the sup-
porting agent selection are a high concentration of the
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component in the mixture and a good separation of this
substance with other substances of the mixture.

To determine the concentration of the supporting
agent in the mixture the solution of the substance, which
concentration is directly proportional to the label claim
of the supporting agent in the drug, as well as the solu-
tion of the drug studied were prepared. The chromato-
graphic procedure was carried out in conditions of the
validated method with subsequent calculation of the
concentration of the supporting agent. Then dispersion
and the guaranteed permissible content were calculated
for the concentration obtained for the tested substance
[2]. Based on the calculation results obtained the maxi-
mum deviation for the ratio of the peaks analyzed was
determined.

Therefore, for validated methods used in pharma-
ceutical analysis, identification and quantitative deter-
mination of the components (possessing linearity, cor-
rectness, precision and reproducibility) the possibility
of introduction of the content normalization of the drug
components appears since the ratio of peak areas corre-
sponding to the components on chromatograms at con-
stancy of the concentration ratio of these components
in the drug should change in a rather narrow range [3].

Difference between the extinction coefficients for
various components does not affect the results of analy-
sis since to determine the drug quality the ratio of peak
areas is used but not their absolute value, i.e. this dif-
ference is automatically taken into account when deter-
mining the nominal ratio from chromatograms of the
standardized test solution [1].

Experimental Part

To test the method described the drug Ortofen-Zdo-
rovye forte, coated tablets, has been chosen. The main
problem in routine analysis of this drug is variability of
the coating tint.

For identification of dyes such analytical methods as
thin layer chromatography (TLC) [9], spectrophotometry

and high performance liquid chromatography are used.

Of the analytical methods mentioned it is HPLC that

gives the most massive opportunities in unique identifi-

cation of organic dyes in mixtures as the most selective

method of analysis [8].

Such dyes as Azorubine (0.104 mg/tbl) and Pon-
ceau 4R (0.066 mg/tbl) is in the composition of the drug
coating.

The information concerning these dyes is given in
the Table.

To analyze these dyes the specific analytical wave-
length — 500 nm was chosen. It allowed to get only the
peaks of the dyes indicated on the chromatograms since
only intensely coloured substances absorbed in the ran-
ge of 500 nm. The solution of Azorubine (supporting
dye) was prepared in the amount of 1.04 mg/100 ml.
The analysis was carried out under the following condi-
tions:

* the column with the size of 0.25 m x4.0 mm, filled
with the sorbent and stationary phase containing oc-
tadecyl bonded silica gel for chromatography with
the particle size of 5 um (XTerra RP18, Waters Corp.),
for which the requirements of the system suitability
test should be met;

* mobile phase A: buffer solution with pH=3 degassed
by any convenient way (place 0.68 g of potassium
dihydrogen phosphate, 0.87 g of potassium hydro-
gen phosphate, 1.7 g of tetrabutylammonium iodide
into a 1000.0 ml volumetric flask, dissolve in 900 ml
of water, dilute to the volume with water, mix and
adjust pH to (3.0+0.2) with phosphoric acid);

» mobile phase B: acetonitrile for chromatography
degassed by any convenient way;

» the following gradient programme is used:

Time, min MP A, % v/v MP B, % v/v
0 80 20
0—20 80—35 2065
2021 35—-80 65—20

2125 80 20

* the rate of the mobile phase is 1.0 ml/min;
» detection wavelength is 500 nm.

The test solution (10 tablets of the drug per 100 ml
of the solution) and the solution of Azorubine were chro-
matographed. The chromatogram of the test solution of
the drug is given in Fig. 1. The chromatogram of Azoru-
bine solution is given in Fig. 2. The content of Azoru-
bine in the drug was calculated. The average content of
5 parallel measurements was 100.5%. Dispersion by 5
measurements was 0.874. RSD = (.87 (at the maximum
RSD=1.19 for 5 measurements [3]).

The ratio of the peak area of Ponceau 4R to the peak
area of Azorubine was 0.60; the relative retention time
of Ponceau 4R was 0.56 in relation to the peak of Azo-
rubine.

Calculation of the guaranteed permissible content
of Azorubine is as follows.

The real average result of quantitative determina-
tion of azorubine in the drug was A = 100.5% of the
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DADT E, Sig=500,16 Ref=off (ORTF_B03\ORTFNO11.D)
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10.647 - Azorubin
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Fig. 1. The chromatogram of the tested solution.

DAD1 E, Sig=500,16 Ref=off (ORTF_B03\ORTFN005.D)

10.669 - Azorubin

15 mir]

label claim (5 measurements). This value A is in the
range of a,, <4A<a,,. The values A_, and A, were
calculated by formulas 1.1 and 1.2 [2]:

U(R):-s (1.1)
A L= . 5 .
min min m
U(B)-s
Ay = A —— 7 1.2
max max m ( )

For quantitative determination a,_,, = 95%, a,,. = 105%.
Then at P,=95% we obtain:

Fig. 2. The chromatogram of Azorubine solution.

Application of the given approach to the dyes in the
composition of the drug allows to complete the require-
ments of normative documents on the drug with the
value of the ratio of the dyes peaks since with the fixed
ratio of dyes in the drug its final colour will be also in
a rather narrow range, and it is an additional guarantee
of the drug quality.

CONCLUSIONS

The authors of the given article have suggested a new
approach to identification and quantitative determination
of the components of multicomponent systems, in particu-
lar drugs, which allows together with the unique identifi-
cation to control the quantitative content of all components
as well. The method allows to tighten regulations over the
quality of drugs and fix the ratio of all components of the
drug irrespective of whether the component is determined
quantitatively or only its presence is identified.
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PO3POBKA HOBUX KPUTEPIIB 0O INEHTU®IKALII TA KINTbKICHONO BU3BHAYEHHSA
KOMMOHEHTIB BATATOKOMMNOHEHTHUX CUCTEM XPOMATOIPA®IYHHAMU METOOAMU
0.0.Moiceees, B.A.XaHiH, O.B.[Jopoecbkol, O.M.KomeHko

Knroyoei cnoea: BEPX; xpomamozpadpisi; ideHmudbikauyisi; KiflbKiCHe 8USHaYEHHS;
6a2amoKoMoHeHMHi cucmemu

OcmaHHim Yacom Ha chapmay,esmuyHOMY PUHKY YKpaiHu peecmpyembCs 3HaqyHa KirbKicmb fikapchb-
Kux ripenapamis, sKi s6rsromb coboto cknadHi 6a2amoKoMIOHEHMHI CyMili MPUPOOHUX | CUHMEMUYHUX
peyosuH. lNpu ideHmucgbikauii GazamoKOMIOHEHMHUX JTIKapChbKUX rperapamie MemoOoM 8UCOKOeEK-
mueHoI piGUHHOI Xxpomamozpadii yci KOMIoOHeHMU cymiwel 38u4YaliHO aHasli3ytombCs OKPEMO 3a
yacom ympumaHHsi, 055 KOXXHO20 3 KOMIIOHEeHMI8 8UuKopucmoasyembscsi cmaHOapmHuli 3pa3oK. s
KOHMPpOIo sKkocmi 6a2amoKoMIOHEHMHUX JliKapCbKUX npernapamie 3anporoHo8aHo 8UKOPUCMO8Y-
8amu 8iOHOWEHHS NAoW, Mikie aHarnizoeaHux pe4o8uH, ompumaHux i3 xpomamoepam ba2amoKoMIIo-
HEeHMHUX cymiwel, 3 HaCmyrnHUM HOPMYy8aHHAM UUX 8iOHOWEHb, 8iOHOWEHHS MPOINOHYEMbCS PO3-
paxosyeamu o 0OHOMY 3 KOMIOHEHMI8 rpernapamy — «0rnopHoMy». Anpobauis 3anpornoHo8aHo20
memody npoeedeHa Ha ripenapami « OpmogheH — 30opos’s hopmern, mabnemku, eKpumi 060/10H-
koro. []lo cknady obonoHku daHoeo rpenapamy exodsime bapeHuku A3opyb6iH i oHco 4R. [ns aHa-
nisy ekazaHux bapsHukie byna subpaHa crnieyugiyHa aHanimuyHa doexuHa xeusi — 500 HM, 8 siKoc-
mi «0ropHO20» KOMIOHeHMa sukopucmosysasnu A3opybiH. Takul nidxi0 0o susHa4yeHHs1 6apeHUKis,
wo 8xo0simb 00 ckrady rnipenapamy, 0380s157€ O0NOBHUMU 8UMO2U HOpMamueHoi 0OKyMeHmauii Ha
npenapam 3Ha4eHHSIM 8iOHOLWEHHS MiKie 6apeHUKig, Lo 000amkKoeo sapaHmye siKicmb rpernapamis.
3anpornoHosaHul Hosul nidxid 0o ideHmudgbikauil i KiflbKiCHO20 8U3Ha4YeHHsT KOMIIOHeHmie 6bazamo-
KOMMOHEeHMHUX cucmem xpomamozpaghidyHumu memodamu 00380s18€ 3Ha4YHO nidsuwyumu eumozau 4o
sKocmi nikapcbKux 3acobie i 3aghikcysamu KinbKicHUU ckiad rpenapamy 8 documb 8Y3bKUX MeXax.
Takox eukopucmaHHsi po3pobrieHo2o nidxody G0 aHarni3y rfikapCbKUX rpenapamie 038055€ 3Ha4HO
cripocmumu i 30ewesumu ¢hapmayesmuyHUl aHarli3.

PA3PABOTKA HOBbIX KPUTEPUEB K UBEHTU®UKALIUN N KONMUWYECTBEHHOMY
OMNPEQENEHUIO KOMNOHEHTOB MHOFOKOMMNOHEHTHBLIX CUCTEM
XPOMATOIMPA®UYECKUMU METOOAMMU

A.A.Moucees, B.A.XaHuH, A.B.[lopoeckol, A.M.KomeHko

Knroyeesie cnoga: BOXKX,; xpomamozpaghus; udeHmugbukayusi; KornudecmeeHHoe onpederneHue;
MHO20KOMMOHEHMHbIE CUCMEMBbI

B nocnedHee spemsi Ha hapmauesmu4ecKkoM pbiHKe YKpauHbl peaucmpupyemcsi 3Ha4umesibHoe KO-
JlU4ecmeo fiekapcmeeHHbIX npenapamos, npedcmaesnsrouiumu cobol CrOoXHbIE MHO20KOMIOHEHM-
Hble cMecU rnPUPOOHbIX U CUHMemuYeckux eeujecms. lNpu udeHmugukayuu MHO20KOMITOHEHMHbIX
JIeKapCmMeeHHbIX rpenapamos MemodoM 8bICOKOIGhheKmuUBHOU XUOKOCMHOU XxpoMamoepadghuu ece
KOMMOHEeHMbI cMmecell 06bIYHO aHanusupytomcsi omoesnbHO 1o epemeHam yoepxugaHusi, Orsl Kax-
0020 U3 Hux ucrnonb3yemcs cmaHOapmHbIt obpa3sey. [ris KOHMporns kayecmea MHO20KOMIOHEHM-
HbIX fleKkapcmeeHHbIX npenapamos rnpednazaemcs Ucrnonb3oeams oOmHoweHue rnowadell NUKos
aHanu3upyeMbix eeu,ecms, rosydYyaemMbix U3 xpomamozspamMm MHO20KOMIMOHEHMHbIX cmecel, ¢ ro-
crnedyrouwum HOpMUPOBaHUEM 3MUX OMHOWEHULU; OMHOWEHUS ripednazaemcs paccyumaieams 1o
00HOMY U3 KOMITOHEeHMOB8 fpernapama — «oropHoMy». Anpobayusi npedrnoxeHHo20 Memoda rposede-
Ha Ha npenapame « OpmogeH-30oposbe hopmer, mabrnemku, rnokpbimsie obonodkol. B cocmas
oboroyku daHHO20 ripernapama exodam Kpacumenu A3opy6buH u lNoHco 4R. [ns aHanu3a GaHHbIX
kpacumenel 6bina ebibpaHa creyuguyHas aHanumuyeckas 0ruHa 8osHbl — 500 HM, 8 Kayecmee
«OMOPHO20» KOMIMOHEHMa ucronb3oearnu A3opybuH. lNpumeHeHue daHHO20 nodxoda K onpederne-
Huro Kpacumerel, 8xo0sWux 8 cocmae npernapama, no3eossiem OonoHUMe mpebosaHusi Hopma-
mueHoU OoKyMeHmauuu Ha nperapam 3Ha4eHUeM OMHOWEeHUSs NMUKo8 Kpacumesel, 4Ymo O0MorHU-
mesibHO 2apaHmupyem kadecmeo rnpenapama. [NpednoxeHHbIl Ho8bIl Modxo0 K udeHmugukayuu
U Konu4ecmeeHHOMY orpederieHUr0 KOMIOHEHMO08 MHO20KOMITOHEHMHbIX cUcmeM Xpomamoepadghu-
yeckuMu Memodamu r10360719em yxecmodyumes mpebosaHusi K Ka4ecmay fieKapcmeeHHbIX cpedcmes
U 3aghbukcuposams KosudecmeeHHbIl cocmas npenapama 8 docmamoyHo y3Kkux npedenax. Takxe
npumeHeHue paspabomaHHo20 nodxoda K aHanu3y fiekapCmeeHHbIX rpenapamos rMo3eossiem 3Ha-
4umersibHO yripocmume U ydewesums hapmauesmuyecKkull aHanus.



