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STUDY OF BIOPHARMACEUTICAL SOLUBILITY
OF QUERCETIN AND ITS SOLID DISPERSIONS

Topicality. Quercetin is a natural flavonoid, which has a variety of pharmacological properties, such as anti-inflam-
matory, antioxidant, anti-allergic, chemo-preventive, antiaggregate, etc. Despite the breadth of the pharmacological pro-
file, its use is limited due to low solubility. Solid dispersions are widely used to increase the solubility of poorly soluble
substances.

Aim. To determine the biopharmaceutical solubility of quercetin and its solid dispersions.

Materials and methods. The subjects of the study were the substance quercetin, its solid dispersion (SD) with
macrogol-6000, which also included microcrystalline cellulose and neusilin. Samples of solid dispersions were obtained
by liquid phase method. The ratio of AFI and carrier is as 1 : 2. Biopharmaceutical solubility of the samples was deter-
mined by the method of shaking the maximum single dose of quercetin 100 mg at a constant temperature (37 = 1 °C) for
24 hours in 250 ml of buffer solutions with a physiological pH value (1.2; 4.5; 6.8). Quantitative determination was car-
ried out by spectrophotometric standard method. The statistical processing of the results of the experiment was carried
out using the Microsoft Office Excel 2007 package.

Results and discussion. It was found that the adsorption spectra of quercetin solutions in buffer solutions with pH
1.2,4.5, 6.8 contain a wide inclined absorption band at a maximum of 365 nm, which can be used to determine the con-
centration of quercetin solutions by the one-component single-wave spectrophotometry method according to the standard.
It has been established that light absorption of quercetin solutions at A 365 nm is linear and obeys Beer-Lambert Law.
It has been proved that macrogol-6000, used in the preparation of solid dispersions, does not affect the adsorption
spectrum of quercetin solutions in buffer solutions with pHs of 1.2, 4.5, and 6.8. It was established that according to the solubility
parameters in water buffer solutions with pH of 1.2, 4.5 and 6.8, quercetin refers to practically insoluble substances. Cre-
ating solid dispersions can increase the solubility ratios from 8 to 40 times depending on the pH of the buffer solution.
The maximum solubility value is observed at pH 4.5.

Conclusions. Thus, the use of solid dispersions significantly increases the value of quercetin biopharmaceutical
solubility in a dose of 100 mg, and at a dose of 50 mg it is close to normal when using pH of 4.5. The obtained results allow
concluding that it is expedient to create enteric-soluble coated medicines.
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BuBuyeHHA 6i0papmManeBTUYHOI PO3YMHHOCTI KBepLLeTUHY Ta HOr0 TBEPAMX AUCHEPCii

AKTyanbHicTb. KBeprieTHH € npupogHUM (GJIaBOHOIZOM, IKUH Ma€e pi3HOMaHITHI papMaKoJIOTiyHi BJaCTUBOCTI,
Taki 1K NpOoTH3ana/bHi, aHTUOKCU/JAHTHI, IpoTHaIeprivyHi, XiMionpeBeHTUBHI, aHTHArperaHTHi Touo. HeaBaxarouu Ha
IIKUPOTY PpapMaKoJIOriYHOTro Mpodisto, Horo 3acTocyBaHHs 06MeXeHO HU3bKOK PO3YMHHICTIO. [l Mi/iBUILEHHS PO3-
YUHHOCTI MOTaHO PO3YMHHHUX PEYOBMH IIMPOKO 3aCTOCOBYIOThLCA TBEP/I JucIepcii.

MeTa. TakMM YHHOM, METOO HALIOI POGOTH CTaJI0 BU3HAUYEeHHS 6iodapMalieBTUYHOI pO3YMHHOCTI KBEPLIETHHY Ta
Horo TBepAUX AUCIEPCiH.

Marepiaiu Ta MeToau. O6'eKTaMu JoCTiKeHHs Oy/IM CyOGCTaHIlis KBepLeTHHY, Horo TBepaa aAucnepcisa (TA) 3
MakporosioM-6000, 10 ckJafly IKOI TaKOX BXOJUJIM MIKpOKPHUCTaJiuHa 1e/110J103a Ta HeycesliH. 3pa3Kku TBepAUX JUC-
nepciii oTpuMyBas piinHHOda3HUM MeTooM. CriBBigHomeHHs ADI Ta Hocis 1 : 2. BiopapManeBTHYHY pO3YUHHICTh
3pa3KiB BU3HAYa/IM METO/O0M CTPYLIyBaHHS MaKCHUMaJsbHOI pa3oBoi 034 KBepueThHy 100 Mr npu nocTilHii TeMe-
patypi (37 + 1 °C) BnpozoBx 24 rogun y 250 ms 6ydepHux po3uuHiB 3 ¢isionoriunum 3Havenusam pH (1,2; 4,5; 6,8).
KinpkicHe BU3HaYeHHS NPOBOJAUJIM CIIEKTPOPOTOMETPUYHUM METOAOM CTaHAAPTY. CTaTUCTUYHY 06pOOKY pe3ysibTa-
TiB eKCIepUMEHTY 31 CHIOBa/IM 3 BUKOPUCTAaHHAM nakeTy Microsoft Office Excel 2007.

Pe3ynbraTH Ta iX 06roBOpeHHsA. BcTaHOBJIEHO, 110 aACOPOLiliHi CIEKTPU PO34YUHIB KBEPLETUHY B OydepHUX
posunHax 3 pH 1,2, 4,5, 6,8 MiCTATb WIMPOKHUH MOXUJIKH 1IAp MOIMHAHHSA 3 MAKCUMYMOM HpH 365 HM, 110 MOXe Oy TH
BUKOPHUCTAHMM /11 BUSHAYEHHs KOHLIEHTPallii pO3YKHIB KBepLieTUHY METOJ,0M OJJHOKOMIIOHEHTHOI OZJHOXBHJIbOBOI
cnekTpodoTomeTpii 3a cTaHLapTOM. BCTaHOBJIEHO, 1110 CBIT/JIONOIJIMHAHHS PO3YMHIB KBepLeTHHY pU A 365 HM HOCUTh
JIHIHHUN XapaKTep i NiAnopsaiKoByeThCs 3aKoHy Byrepa-J/lam6epra-Bepa. JloBeseHo, mo Makporos-6000, BUkopuc-
TaHWH NPU OZlepKaHHI TBepAUX AUCHepCiH, He BIJIMBA€E HA afCOPOLIHUHI CIeKTP PO3YHHIB KBEpLeTHHY B 6ydepHHUX
po3unHax 3 pH 1,2, 4,5, 1 6,8. BctaHOBJIEHO, 110 32 TOKAa3HUKAMU PO3YUHHOCTI Y BOJHUX OydepHUX po3urHax 3 pH 1,2,
4,51 6,8 KBepLeTUH BiAHOCUTBLCSA /10 NPAKTUYHO He PO3YMHHUX pe4oBHH. CTBOpeHHs TBepAUX JUCHepCiil J03BoJIsA€
3061/IbLIINTH TOKa3HUKH PO3YMHHOCTI Bif 8 10 40 pasiB 3asnexHo Big pH 6ydepHOro posunHy. MakcriMaabHe 3Ha4YeHHS
po34MHHOCTI criocTepiraeTbcs npu pH 4,5.

BucHOBKH. TAKMM YMHOM, 3aCTOCYBaHHS TBepAUX JAUCIEPCi 3HAUHO MiJIBUILYE 3HaYeHHs 6iodpapManeBTUYHOI
PO34YMHHOCTI KBepueTHHY y f03i 100 Mr, a mpu 3acTocyBaHHi 1031 50 MI HAGIMKAETHCS 0 HOPMU NIPU BUKOPHUCTAHHI
cepenoBuina pH 4,5. OTpuMaHi pe3ysbTaTH 103BOJISIIOTh 3PO6GUTH BUCHOBOK 11[0/10 10LI/IbHOCTi CTBOPEHHS JIIKAPChbKUX
3aco6iB Ha OCHOBI KBEPLETHHY, TOKPUTHUX KMLIKOBO-PO3YHMHHOI 060JIOHKOIO.

Kiouosi caosa: keepyemun; meepdi ducnepcii; 6iogpapmayesmuuHa po3uuHHicmb; cnekmpogomomempuyHuii Memod
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HN3ydyeHue 6uopapmManeBTHIYECKOH paCTBOPUMOCTU KBEPLLETUHA U €r0 TBePbIX

AUcnepcun

AKTya/bHOCTb. KBepLieTHH sIB/IsIeTCS eCTeCTBEHHBIM (PJIaBOHOULO0M, KOTOPBIN MPOSIBJIsIeT NPOTUBOBOCIAINUTEb-
Hble, aHTHUOKCH/AAHTHbIe, IPOTUBOAJLIepruyeckre, XMMHOIpeBeHTUBHbIe, aHTHarperaHTHele cBolicTBa. HecMoTps Ha
IHAPOTY papMaKoJIOTHIeCKOTO MPOHIs, ero IpUMeHeHNe OrPaHUYeHO0 HU3KOH pacTBOPUMOCTBIO. [/l MOBBIIIEHUS
pPacTBOPHUMOCTH I1JIOXO PACTBOPUMBIX BeIleCTB IIUPOKO UCIOJIb3YeTCs] TEXHOIOT U TBEPbIX AUCIIEPCUH.

Ilenb pa6oThl. TakuM 06pa3oM, 1ieibl0 paboThI CTaNo onpejesneHrne 6ruopapMareBTUUECKOW paCTBOPUMOCTH
KBepIleTHHa U ero TBep/bIX AUCIepCU.

Marepuasibl 1 MeToAbl. O6beKTaMU HCCIeJ0BaHMS GbLIN CYGCTAHIUA KBepIieTHHA, ero TBepAas Aucnepcus (T/)
¢ MakporoJioM-6000, MUKPOKPUCTA/UIMYeCKON 11eJIUTF0JI0301 U HeycesJlMHOM. O6pasiibl TBEP/bIX AUCIEPCUI TTOTyYasIu KU~
kodasHbIM MeTozioM. CooTHomeHrne AOH n HocuTens cocrasisio 1 : 2, 6uodpapMaleBTHIECKYI0 paCTBOPUMOCTB 06-
pasLoB ONpesessiii METOJOM BCTPSIXMBAaHUSI MaKCHMaJIbHOW pa3oBO# 2103kl KBepeTHHa 100 Mr npu NOCTOSIHHOM
TeMieparype (37 1 °C) B TeueHHe 24 yacoB B 250 Mu1 6ydepHoro pacTBopa ¢ ¢pusnosoruyeckuM sHadeHueM pH (1,2; 4,5; 6,8).
KosimuecTBeHHOe omnpe/ie/ieHre MPOBOJUIIN CIEKTPOPOTOMETPHUYECKMM METO/I0M cTaHAapTa. CTaTHCTHYeCKYI0 06pa-
60TKY pe3y/IbTaTOB 3KCIIEpUMEeHTa OCYILIEeCTBJISJIM C MCII0JIb30BaHKeM nakeTa Microsoft Office Excel 2007.

Pe3ysbTaThl U UX 06CYXKAEHHUE. YCTAaHOBJIEHO, YTO alCOPOLIMOHHBIE CIEKTPbI PacCTBOPOB KBeplLeTHHa ¢ pH 1,2,
4,5, 6,8 coziepxaT MHUPOKYI HaKJOHHYIO MOJIOCY MOTJIOIEHUS C MAKCUMYMOM TIpH 365 HM, KOTOpasi MOXeT GBbIThb HC-
10JIb30BaHa /iJ1s ONpefie/IeHHs KOHIIEHTPALUX MeTO/[0M O/lHOKOMIIOHEHTHOH 0ZJHOBOJIHOBOH CIIEKTPOPOTOMETPHH 110
CTaH/apTy. YCTaHOBJIEHO, YTO CBETOINOIVIOLeHHEe PaCTBOPOB KBepLieTHHa IPpU A 365 HM HOCUT JIMHEHHBIN XapaKTep U
noJYuHsieTcsl 3aKoHy byrepa-Jlam6epra-bepa. [JokaszaHo, uTo MakporoJ-6000, KOTOpPBIN HUCIOIB30BAJICS IPH MOJY-
YEeHUH TBep/bIX JUCIIEPCUH, He BJIHUSET Ha aZiCOPOLIMOHHBIN CIEKTP pacTBOPOB KBeplLeTHHA B OydepHbIX pacTBOpPax C
pH 1,2, 4,5 u 6,8. YcTaHOBJIEHO, YTO 110 IOKA3aTeJssIM paCTBOPUMOCTH B BOJHbIX 6ydepHbIX pacTBopax ¢ pH 1,2, 4,5 u
6,8 KBepLeTUH OTHOCHUTCS K NPAaKTUYeCKU He PaCTBOPUMBIM BellecTBaM. Co3/laHKe TBep/bIX AUCIEePCUH O03BOJIAET
YBEJIMYUTH MOKa3aTeJu pacTBOPUMOCTH OT 8 10 40 pas B 3aBUcHMOCTH OT pH 6ydepHoro pactBopa. MakcuMasnbHOe
3HaueHHe PaCTBOPUMOCTH HabogaeTcs npu pH 4,5.

BeiBoAbI. Tak1M 06pa3oM, NpUMeHeHHe TBePAbIX JUCIePCHH 3HaYUTEJIbHO NOBBIIIAET 3HaYeHHe 6HodapManes-
THYECKOH pacCTBOPUMOCTH KBeplleTHHA B 03e 100 Mr, a Tpy NpUMeHeHUH B Jo3e 50 Mr NpUG/IMKaeTCsl K HOpMe NpU
rcno/b3oBaHuu cpebl pH 4,5. [losydeHHble pe3y/bTaThl HO3BOJIAIOT CAe1aThb BbIBOJ, O 1leJ1eC006pa3HOCTH pa3paboT-

KU JIEKAPCTBEHHBIX CPE/ICTB HAa OCHOBE KBEPLETHHA, IOKPBITHIX KMLIEYHO-PACTBOPUMOM 060JI09KOH.
Kawouesvle cio8a: keepyemuH; meepdvle ducnepcuu; 6uogapmayesmuieckas pacmeopumocms; cnekmpogomo-

Mempuveckull memod

INTRODUCTION

Quercetin is a natural flavonoid, which has a variety of
pharmacological properties, such as anti-inflammatory;,
antioxidant, anti-allergic, chemo-preventive, antiaggre-
gate, etc. [1, 2]. Despite the breadth of the pharmacologi-
cal profile, its use is limited because of low solubility [3].
Today, there are many ways to increase solubility of ac-
tive pharmaceutical ingredients (API) insoluble in the aqueous
medium: micronization, obtaining of liposomes, nano-
particles, solid dispersions, and the like. Solid disper-
sions (SD) are used both to increase the solubility of
poorly soluble substances, and to improve permeability
by amorphizing, increasing the surface of particles, re-
ducing their size. As a part of the solid dispersion, the wet-
ting of active pharmaceutical ingredients (API) signifi-
cantly changes, which affects the increase of interaction
with the medium of dissolution [4].

As carriers, in the manufacture of solid dispersions,
polymers are usually used. Previous studies have found
that the rational carrier for quercetin in the solid disper-
sion is macrogol-6000. Macrogols or polyethylene oxi-
des (PEO) are one of the most commonly used group of
high molecular substances. PEOs are hydrophilic sub-
stances, do not exhibit toxic, irritating action, capable of
increasing API wetting when it enters the aqueous me-
dium. As a carrier for SD it is possible to use PEO with a
molecular weight from 1500 to 20,000. Its melting tem-
perature is about 60° C., which is an advantage in obtai-

ning SD by melting, especially when the API is thermally
labile. Macrogols with higher molecular weight have a
high viscosity, which slows down the process of substan-
ce release from the matrix of the carrier.

The aim is to determine the biopharmaceutical so-
lubility of quercetin and its solid dispersions.

MATERIALS AND METHODS

The subjects of the study were the substance of quer-
cetin, its solid dispersion (SD) with macrogol-6000, which
also included microcrystalline cellulose and neusilin. Samples
of solid dispersions were obtained by liquid phase method.
The ratio of API and carrier was as 1: 2.

Quercetin contains five hydroxyl groups (Fig. 1), which
determine its high biological activity and permeability,
but it is practically insoluble in an aqueous medium.

Biopharmaceutical solubility of the samples was de-
termined by the method of shaking the maximum sing-
le dose of quercetin 100 mg at a constant temperature
(37 £ 1 °C) for 24 hours in 250 ml of buffer solutions
with a physiological pH value (1.2; 4.5; 6.8) prepared ac-
cording to the technique, given in SPU 5.17.1 - “Manual
for conducting the dissolution test” [5]. Quantitative de-
termination was carried out by spectrophotometric stan-
dard method.

A solution of quercetin standard sample was prepa-
red according to the following procedure: 0.0500 g of
quercetin standard sample placed in a 100 ml volumetric
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Fig. 1. Quercetin molecule

flask, 70 ml of ethyl alcohol was added, stirred to dis-
solve and brought to the mark with solvent (solution 1 of
quercetin SS). 2 ml of solution 1 SS of quercetin placed in a
volumetric flask of 100 ml capacity and added to the mark
with buffer solutions of pH 1.2; 4.5 or 6.8.

The adsorption spectra of quercetin solutions obtai-
ned were taken on Evolution 60-S spectrophotometer in
dice with layer thickness of 10 mm. As a control solution,
an appropriate buffer solution (pH 1.2; 4.5; 6.8) was used [5].

The amount of quercetin that passed into solution
in grams was calculated by the formula 1:

A-mgg- Vo 1)
A s Viss' V355

where: A - optical density of the investigated solution;
A - optical density of the comparison solution; mg, - weight
of quercetin SS (standard sample), mg; V,,is the volume
of the volumetric flask for the first dilution of quercetin
SS (100 ml); V, - volume of aliquot of quercetin SS; Vg, -
the volume of the volumetric flask for second dilution (25 ml).

Specific absorption rate of solutions was calculated
by the formula 2:

1%
Ism

A=t @)
where: A is the optical density of the investigated solu-
tion; ¢ - concentration of solution g/100 ml; b - the thick-
ness of the layer in centimetres.

The ratio of the dose to the solubility was determi-
ned by formula 3:

s,=L2, 3)

where: D - dose of API, authorized for medical use; S -
solubility, mg / ml.

The dose number indicates the amount of API that
dissolves in 250 ml of purified water. This indicator was
calculated by the formula 4:

_D
D=5y (4)

where: S - solubility, mg/ml; V, - volume of liquid with
which the dose of API (250 ml) is washed down .

The solubility index is considered to be high if the amount
of the substance passed to the solution is within the range
of 85-100 %, the dose number is 250.0-225.0, the ratio
of the dose to the solubility is close to 1 [7].

The statistical processing of the results of the ex-
periment was carried out using the Microsoft Office Ex-
cel 2007 package by calculating the average value of
the amount of substance dissolved and the relative stan-
dard deviation.

RESULTS AND DISCUSSION

The first stage of the experiment was to study the spect-
ral characteristics of quercetin and to establish an ana-
lytical band of absorption. Absorption spectra of querce-
tin solutions in appropriate buffer solutions were taken
on Evolution 60 S spectrophotometer in cells with a thick-
ness of 10 mm in the region of 220 to 450 nm. The ob-
tained results are presented in Fig. 2.

The adsorption spectrum of the test solution of quer-
cetin SS in a buffer solution at pH 1.2 is characterized by
a pronounced narrow absorption band with a maximum
at 252-254 nm, which is characteristic for the absorption
of aromatic compounds, including flavonoids. In the re-
gion 292-302 nm, an absorption band is located, which
manifests itself in the form of an indistinct low-intensity
plateau, and a wide, sloping, intense long-wave absorp-
tion band with a maximum at 365 nm is observed on the boun-
dary of visible light, characteristic of flavonoids. This band
is sufficiently specific, meets all the requirements for ana-
Iytical absorption bands, and can be used to quantify quer-
cetin in solution provided that there is no influence of
other components of the solution on its total spectrum.

The adsorption spectrum of the test solution of quer-
cetin SS in a buffer solution with pH 4.5 is very similar to
the absorption spectrum at pH 1.2. It has the same maxi-
mum at 252-254 nm with a slightly more distinct band
in the region of 290-293 nm and a broad intensive long-
wave band with a maximum at 365 nm, which can also
be an analytical band of absorption.

The adsorption spectrum of the quercetin SS test so-
lution in a buffer solution at pH 6.8 is similar to the pre-
vious absorption spectra, but all three maxima, although
located in the same regions, are less pronounced.

Thus, in the spectra of quercetin solutions in buffer
solutions with pHs of 1.2, 4.5 and 6.8 there is the same
specific long-wave band with a rather flat broad high-
intensity maximum at 365 nm, which can be used as an
analytical absorption band for determining the concentra-
tion of quercetin solutions in these buffer solutions.

To test the possibility of using the spectrophotometry
method in determining the concentration of quercetin
solutions it was necessary to investigate the influence of
auxiliary substances on the total spectrum of investiga-
ted solutions. To this end, we have studied the adsorp-
tion spectra of experimental solutions obtained at deter-
mining the solubility of the solid dispersions of querce-
tin in corresponding buffer solutions.

BiogpapmayesmuyHni docaidxnceHHs:
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Fig. 2. The adsorption spectrum of the test solution of quercetin SS in buffer solutions with pH of 1.2; 4.5; 6.8

The adsorption spectra of quercetin solid dispersion
solutions obtained in experiments in the range from
220 to 450 nm in character, location of absorption bands
and their intensity are completely identical with the cha-
racter, location and absorption intensity of the quercetin
SS solutions in the corresponding buffer solution, which
allows recognizing the band in the spectrum with a maxi-
mum at 365 nm as analytical and using it to determine
the concentration of solutions by adsorption spectro-
photometry (Fig. 3).

One of the main requirements that makes it possib-
le to use spectral methods for quantification of a substan-
ce is the subordination of light absorption of its solutions
to the Beer-Lambert Law. The verification of the subor-

0.6

0.5

Optical density
vO
w

=
to

0.1

220 260 300

Wavelength, nm

dination to the Beer-Lambert Law is reduced to plotting
the dependence of the optical density (A) against the con-
centration of the solution. Absorption of solutions is
subject to the Beer-Lambert Law only within the con-
centrations in which the calibration graph is a straight
line. Within these limits, the absorption index y calcu-
lated in the form of the specific absorption index should
be the same.

The optical density of the resulting quercetin solu-
tions was determined at a wavelength of 334 nm. The ob-
tained results are presented in Fig. 4 and Tab. 1.

Thus, the analysis of the experimental data shows
that absorbance of quercetin solutions in a buffer solu-
tion with a pH of 1.2, 4.5 and 6.8 at a maximum at 365 nm

Fig. 3. Adsorption spectrum of solid dispersion solutions in buffer solutions with pH 1,2; 4,5; 6,8

[13]
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Fig. 4. Calibration graph of quercetin solutions optical density dependence on concentration in a buffer
solution at pH 1.2, 4.5, 6.8

is linear and obeys Beer-Lambert Law in the entire range
of investigated concentrations from 0.2 to 2.0 x 10 %.
Specific absorption index at the same time is 573 * 2.3
(pH 1.2), 584 + 4,7 (pH 4.7) and 580 * 5.6 (pH 6.8).

The presence of a linear dependence between con-
centration and absorbance suggests the possibility of de-
termining the concentration of quercetin solutions in buf-
fer solutions with pH of 1.2, 4.5 and 6.8 by the method
of one-wave direct spectrophotometry with the subse-
quent calculation of concentration by the standard method.

At the next stage of the work, the biopharmaceuti-
cal solubility of quercetin and its solid dispersion was

determined, its rates in the minimum and maximum do-
ses of 50 mg and 1001 mg were calculated with calcula-
tion of the dose value (D, min, D, max) and the dose to
solubility relation (S, min, S; max) (Tab.2).

As can be seen from the results presented in the table,
the use of solid dispersions significantly increases the bio-
pharmaceutical solubility rates compared to the native
quercetin substance. Calculation of the dose value for
50 mg and 100 mg showed that the solubility increases
equally proportionally. So in a buffer solution with pH
1.2 corresponding to the stomach environment, D, max
decreases by almost 8 times, with a pH of 4.5 by 36, with

Table 1
THE OPTICAL DENSITY DEPENDING ON THE CONCENTRATION OF QUERCETIN
AND THE PH OF THE BUFFER SOLUTION
1 2 3 4 6 7 8 9 10
pH 1,2
Ce10%% | 0.2 0.4 0.6 0.8 1.0 12 14 16 18 2.0
A 0115 | 0227 | 0339 | 0459 | 0578 | 0693 | 0808 | 0914 | 1034 | 1150
A% 575 568 565 574 578 578 577 571 574 575
pH 4.5
Ce10%,% | 02 0.4 0.6 0.8 1.0 1.2 1.4 16 18 2.0
A 0121 | 0234 | 0355 | 0461 | 0583 | 0695 | 0811 | 0926 | 1041 | 1159
s 605 585 592 576 583 579 579 579 578 580
pH 6.8
Ce10%% | 0.2 0.4 0.6 0.8 1.0 12 14 16 18 2.0
A 0132 | 0242 | 0355 | 0461 | 0582 | 0688 | 0803 | 0918 | 1.032 | 1153
A% 660 605 592 576 582 573 574 574 573 577
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Table 2

INDICATORS OF THE BIOPHARMACEUTICAL SOLUBILITY OF QUERCETIN AND ITS SOLID DISPERSIONS

Index Q SD Q

pH 1.2 4.5 6.8 1.2 4.5 6.8
D,min 57 40 104.17 5.21 1.09 3.85
D,max 87.72 80 208.33 10.42 2.17 7.69
Smin 17857.14 10000 26041.62 1302.08 271.74 543.48
Smax 43859.65 20000 52083.33 2604.17 961.54 1923.08

a pH of 6.8 by 27, for a dose of 50 mg the dose value de-
creases in buffer solutions with a pH of 1.2, by 10 times,
with a pH of 4.5 by 40, with a pH of 6.8 by 27 times. The dose
value for 50 mg is close to the norm (1) at dissolution of
SD in a buffer solution of pH 4.5. The ratio of the thera-
peutic dose to the solubility also significantly decreases
with the use of solid dispersions compared to the quer-
cetin substance with the dependence, which was obser-
ved in the calculation of the dose value. The value of the ra-
tio of the dose to the minimum solubility also reaches
the norm for 50 mg at pH 4.5. Thus, the use of solid dis-
persions significantly increases the value of biopharma-
ceutical solubility of quercetin in a dose of 100 mg, and
at a dose of 50 mg it is close to normal when using a
pH of 4.5.

CONCLUSIONS

1. In order to determine the possibility of developing
a spectrophotometric method for determining the con-
centration of quercetin solutions for studying its bio-
pharmaceutical solubility in dosage forms based on
solid dispersions, adsorption spectra of its solutions
in buffer solutions with pH 1.2; 4.5 and 6.8 have been
studied. It was found that the adsorption spectra of
quercetin solutions in the indicated buffer solutions
contain a wide inclined absorption band at a maxi-
mum of 365 nm, which can be used to determine quer-
cetin solutions concentration using the one-compo-
nent single-wave spectrophotometry method accor-
ding to the standard.

2. Ithasbeen established thatlight absorption of quer-
cetin solutions at A 365 nm is linear and obeys Beer-
Lambert Law at pH 1.2 in the concentration range
from 2.50 to 11.25 x 102 % at pH 4.5 in the range
concentrations from 3.75 to 25.0 « 102 %, at pH 6.8
in the concentration range from 2.50 to 16.0 « 10 %.

3. Ithasbeen proved that macrogol-6000, used in the pre-
paration of solid dispersions, does not affect the ad-
sorption spectrum of quercetin solutions in buffer so-
lutions with pH of 1.2, 4.5, and 6.8. The nature of
the spectrum, location, and geometry of the maximum
at 365 nm are unchanged, no additional bands or their
geometry are observed. This indicates the correct-
ness of determining the concentration of solutions
by the method of direct one-component single-wave
spectrophotometry with the calculation of concentra-
tion by the standard method.

4. The characteristics of quercetin and its solid disper-
sions biopharmaceutical solubility were studied. It has
been established that according to the parameters of
solubility in water buffer solutions with pH of 1.2, 4.5
and 6.8, quercetin refers to practically insoluble substan-
ces. Creation of solid dispersions allows increasing
the solubility ratios from 8 to 40 times depending on
the pH of the buffer solution. The maximum solubility
value is observed at pH 4.5. The obtained results allow
us to conclude that it is expedient to create enteric-
soluble coated medicines.
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