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The study of stability of suppositories with the glifazin herbal
complex during storage

The result of the search in the direction of creating an effective and save drug for the treatment of type 2 diabe-
tes mellitus (DM) was development of suppositories with the glifazin herbal complex obtained from the herb of bean

(Phaseolus vulgaris) and mung bean (Phaseolus aureus).
Aim. To study stability of suppositories with glifazin during storage.

Materials and methods. The study objects were rectal suppositories with the hypoglycemic activity containing
the glifazin herbal complex in its composition and made on the hydrophilic polyethylene oxide base by the molding
method. While storing suppositories their quality parameters (description, uniformity of mass, average weight, disso-
lution time, pH, microbiological purity, quantitative content of phenolic compounds) were determined using physical,
physicochemical, pharmacotechnological and microbiological methods in accordance with the requirements of the

State Pharmacopeia of Ukraine (SPhU).

Results and discussion. It has been experimentally proven that all quality parameters of the drug meet the re-

quirements of the draft of the Quality Control Methods (QCM).

Conclusions. The results of the studies conducted have shown that suppositories are stable when stored in a dry,

dark cool place for 2 years.
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HocnigxeHHA cTabiNnbHOCTI Cyno3uTopiiB 3 POCIIMHHUM KOMMIIEKCOM rnidpa3nH
y npoueci 36epiraHHs

Pesynsratom LinecnpssMoBaHOro NOLLYKY y HanpsiMKy CTBOPEHHsT eheKTUBHOrO | 6e3neyHoro nikapcbkoro 3acoby
(N3) pns nikyBaHHs Lykposoro giabety (L) 2 Tuny ctana po3pobka Cyno3vTopiiB 3 POCITMHHUM KOMMIEKCOM rnida-

3MH, KU OTPUMAHO 3 TpaBW KBACcoMi 3BMYaNHOI Ta 30510TaBoi.
Meta po6oTtu. [locnigxeHHs cTabinbHOCTi Cyno3nTopiis 3 rmida3nHom y npoueci 36epiraHHs.

Martepianu Ta metoau. O6’ekToM foCnigKeHHs Byny cyno3nTopii 3 rinornikeMiyHOK akTUBHICTHO, LLIO MICTATb Y
CBOEMY CKIlafi POCIMHHUI KOMMNEKCHUI npenapart rnidasnH, BUrOTOBMEHI HA NOMNIETUNEHOKCUAHIA OCHOBI METOA0M
BUNMBaHHSA. Y npoueci 36epiraHHsi Cyno3nTopiiB 3a 4ONOMOro i3ndHUX, di3NKO-XiMIYHNX, hapMakoTEXHOMOTYHMX
i MiKpOBiONOriYHNX METOAIB BM3HAYanM MOKa3HMKK iX SKOCTI BiANoBiAHO A0 BUMOT [lepaBHoi hbapmakonei YkpaiHu
(ODY): onuc, ogHOpPIOHICTE MacK, cepedHs Maca, Yac po3dMHEHHS, pH, mMikpobionoriyHa 4ynMcToTa, KinbKiCHUA BMICT

heHOoMNbHMX CNoryK.

Pe3ynbraTy Ta ix 06roBopeHHs. EkcneprmMeHTansHO JOBEAEHO, Lo BCi MOKa3HUKM SIKOCTi Npenaparty Bignosiaa-

I0Tb BUMOraM NpoeKTy MeToauK KoHTponto skocTti (MKA).

BucHoBku. Pe3ynstatn npoBeaeHnx AOCNiSKEHb Nokasanu, Lo AoCnigKyBaHi Cyno3uTopii € cTabinbH1uMu npu

30epiraHHi y Cyxomy, 3axuLLIEHOMY Bif, CBiTNa, MPOXONOAHOMY MiCLi NPOTArOM 2 POKIB.
Knroyoei crioga: cynosmTopii; pOCIMHHMI KOMMMEKC rMidhasunH; LyKpoBui giabeT; cTabinbHICTb
A. C. KyuaHsiH, H. A. Wpawm, O. N. OmuTpreBckun

UccnepoBaHue cTabunbLHOCTM CyNNO3MTOPUEB C PAacTUTENbHbLIM KOMMMEKCOM
rmucpasnH B npoLiecce XxpaHeHUs

Pesynbratom nowcka B HanpaeneHuy co3gaHus adhekTnBHoro n 6e3BpegHoro nekapcTBEHHOrO cpeacTea ans
neyeHwus caxapHoro gnabeta (Cl) 2 Tvna siBunackb paspaboTtka Cynno3vTopueB C pacTUTENbHbIM KOMMEKCOM rmunda-

3MH, KOTOpPbIN nony4yeH n3 Tpasbl daconum OObIKHOBEHHOW 1 30510TUCTOMN.
Lenb pa60TbI. VccnegoBaHmne cTabunbHOCTU cynno3mnTopues C rMudasmHOM B NpoLecce XpaHeHns.

MaTepuanbl n metopbl. O6beKTOM McCneaoBaHUs Obiny Cynno3nTOPUM C FMMNOTINKEMUYECKOW aKTUBHOCTbIO,
codepxallume B CBOEM COCTaBe pacTUTENbHbIV KOMMNEKCHbIA npenaparT rmmdasnH, M3roTOBNEHHbIE Ha MONMUATUIIEHOK-
CMAHOW OCHOBE METOAOM BbInMBaHWSA. B npouecce xpaHeHWs Cynno3nTopreB C MOMOLLbIO (hr3nYeckux, PrU3nKo-xum-
MUYECKMX, hapMakoTEXHOMOIMMYECKUX 1 MUKPOBMONOrnyecknx MeETOAOB Oonpeaensny nokasaTenu nx kayectsa B
cooTBeTCcTBUU ¢ TpeboBaHusAMY FocynapcTBeHHON hapmakoneun YkpavHbl (FT®Y): onncaHue, o4HOPOAHOCTbL Macchl,
CPEeAHIo0 Maccy, BpeMs pacTBOpeHus, pH, M1KpOGMONOrMYecKyto YUCTOTY, KONMYECTBEHHOE coaepXKaHne eHormb-

HbIX COEAMHEHUN.

Pe3ynbTaTtbl U UXx o6cyxaeHue. JKCneprMeHTanbHO AOKa3aHo, YTO BCe MoKasaTenu KadecTBa npenaparta oT-

BevaroT TpeboBaHNsaM nNpoekTa MeToamk KOHTpons kadecTtsa (MKK).

BbiBogbl. Pe3yanaTb| nposeneHHbIX VICCﬂe,D,OBaHVII;I nokasasnu, 4To Cynno3nTopun ABnATCA CcTabunbHbIMK npu

XpaHeHun B CyXom, 3allunuieHHOM OT CcBeTa NpoxXraaHOM MecCTe B TedeHune 2 ner.
Knroueenie croea: Cynno3nTopun; pacTuUTeNbHbIN KOMMEKC MudasunH; caxapHbIi anabet; cTabunbHOCTb
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Diabetes mellitus (DM) is a serious health problem,
and does not depend on the age and nationality of a pa-
tient. As evidenced by the UN resolution, DM has been
recognized as one of the most dangerous diseases in the
world [1]. Currently, more than 380 million people suf-
fering from DM have been registered. According to the
State Center of Statistics of Ukraine today 2.9 % of the
country’s total population are people with the confirmed
diagnosis of DM, among them 90 % are patients with
type 2 DM. In the EU almost 4-6% of the population
suffers from type 2 DM. Therefore, a great attention is
paid to prevention and treatment of DM in national
health programs of all countries worldwide [2, 3].

According to modern concepts the increase in the
concentration of glucose in the blood of patients with
type 2 DM is caused by two processes: reduced sen-
sitivity of the liver and tissues to the action of insulin
(insulin resistance) and dysfunction of B-cells of pan-
creatic islets [4].

Taking into account multifactorial pathogenesis of
type 2 DM the pathogenetic pharmacotherapy of this di-
sease is considered to be the most appropriate, it involves
correction of the pathological links of DM [4, 5, 6, 7].

However, all antidiabetic medicines have certain di-
sadvantages in varying degrees, and it complicates the ef-
fectiveness of DM treatment [5, 8]. Creation of products
based on medicinal plants with the antidiabetic properties
is of great interest. Due to the content of many biologically
active substances (BAS) medicinal plants exhibit diverse
properties, including the antidiabetic ones, and reduce the
glucose level in the blood, normalize the lipid and protein
metabolism, reveal the antioxidant, anti-inflammatory, hy-
polipidemic properties, proving reasonability of their use in
the complex therapy of type 2 DM [9, 10, 11].

In the National University of Pharmacy (NUPh) the
complex drug with the hypoglycemic activity under the
conditional name glifazin was obtained from the herb
of bean (Phaseolus vulgaris) and mung bean (Phaseo-

lus aureus). Its biological properties were studied in

detail by prof. Sytnik A. G. and prof. Maloshtan L. M.

[8]. Using this herbal substance a number of drugs has

been developed.

The aim of the work was to study stability of sup-
positories with glifazin during storage.

Materials and methods

The study objects were rectal suppositories with gli-
fazin made on the hydrophilic polyethylene oxide base
by the molding method [12]. Suppositories were stored
at two temperature conditions:

1. at the temperature of 11.5 + 3.5 °C;

2. at the temperature of 20.0 + 5.0 °C and the relative
humidity of 60 = 5 %. During the experiment sup-
positories were stored in blisters from PVC film.
While storing suppositories such quality parame-

ters as description, uniformity of mass, average weight,

dissolution time, pH, microbiological purity, quantita-
tive content of phenolic compounds were determined
using physical, physicochemical, pharmacotechnologi-
cal and microbiological methods in accordance with
the requirements of the State Pharmacopeia of Ukraine

(SPhU) [2, 13, 14, 15, 16].

Microbiological studies were performed at the pre-
mises of the State Institution “Institute of Microbiology
and Immunology named after I. I. Mechnikov of the
National Academy of Medical Sciences of Ukraine” ac-
cording to the requirements of the SPhU. The quantita-
tive determination of phenolic compounds of glifazin in
suppositories was conducted by UV spectrophotometry
at a wave length of 271 + 2 nm; as a standard onoside
(7-0-|3-0-glucopyranoside-3’,4’-methylenedioxy-6’-
methoxyisoflavanone) with the absorption maximum at
271 nm was used [17].

Results and discussion

The quality parameters of the samples of supposito-
ries with glifazin controlled by the draft of the Quality
Control Methods (QCM) are given in Tab. 1.

Table 1
The quality parameters of suppositories with glifazin
Quality parameter Requirements of the QCM draft Methods of control
Description Suppoanngs from a light brown to a dark brown color with a slight SPhU, visually
characteristic odor
Identification:
Phenolic compounds the appearance ofa b[ue spot on thg chroma}togre.lm with the SPhU, 2.2.27
solution iron (Ill) chloride and potassium ferricyanide
. the absorption maximum at A = 271 in the UV spectrum of the solution
Polyethylene oxide base a blue coloration with potassium thiocyanate and cobalt nitrate SPhU, 2.2.25
Average weight, g from 3.80 to 4.20 SPhU, 2.9.5
Uniformity of mass, % + 5 % of the average weight
pH from 5.80 to 6.70, the solution of 2 suppositories per 100 ml of water SPhU, 2.2.3
Dissolution time, min not more 60 SPhU, 2.9.2
Quantitative content of the
total amount of phenolic  |from 0.0034 to 0.0041 SPhU, 2.2.25
compounds,in1g
Microbiological purity: the total aerobic microbial count in 1 g is not more than 103;
o . . . SPhU, 5.1.4,2.6.12,
aerobic microorganisms the total yeast and mould count in 1 g is not more than 102;
. - . 2.6.13
inlg the absence of Escherichia coliin 1g
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Table 2

The results of studying stability of suppositories with glifazin during storage (with the storage temperature
of 11.5 £ 3.5 °C and the relative humidity of 60 + 5 %)

Quiality parameter
according to QCM

Shelf life, months

beginning | 3 months | 6 months | 9 months | 12 months | 18 months | 24 months | 27 months

Description

Suppositories of a light brown color, homogeneous, with a slight characteristic odor

Identification:

Phenolic compounds satisfy satisfy satisfy satisfy satisfy satisfy satisfy satisfy
Polyethylene oxide base | satisfy satisfy satisfy satisfy satisfy satisfy satisfy satisfy
Average weight, g 3.92+ 3.96 + 4.06 + 3.95+ 3.96 + 410+ 402+ 3.95+
0.02 0.04 0.02 0.08 0.04 0.05 0.06 0.04
Uniformity of mass satisfy satisfy satisfy satisfy satisfy satisfy satisfy satisfy
oH 6.12 + 6.04 £ 5.96 + 6.20 £ 592+ 6.16 + 6.08 £ 6.18 =
0.04 0.05 0.06 0.04 0.06 0.04 0.08 0.06
Dissolution time. min 42.05 + 46.10 4550 + 43.25 + 46.75 + 50.10 4425 + 4520 £
! 0.25 0.20 0.25 0.20 0.25 0.20 0.20 0.25
Sf“tahr:'ttjtt;‘l’irffo”ﬁt“gf 00037+ | 00039+ | 0.0036+ | 0.0037+ | 0.0038+ | 0.0037 + | 0.0039+ | 0.0037 +
. 0.0003 0.0002 0.0002 0.0003 0.0003 0.0003 0.0002 0.0002
phenolic compounds, g
Microbiological purity satisfy satisfy satisfy satisfy satisfy satisfy satisfy satisfy

To determine stability of the suppositories develo-
ped during storage and their shelf life several batches of
the drug were prepared and stored.

The studies on compliance of the drug to the requi-
rements of the draft of QCM were performed every 3
months during the first year, every 6 months during the
second year and at the end point of control — 27 months.
The data were processed using MS Exel and Statistika
6.0 software. The results of the analysis of supposito-
ries are given in Tab. 2 and 3.

According to the results obtained suppositories with
glifazin stored at the temperatures of 11.5 + 3.5 °C and
20.0 + 5.0 °C and the relative humidity of 60 + 5 % were
consistent with the requirements of the draft of QCM
by all quality parameters for 27 months.

However, it should be noted that the pH value of
suppositories stored within the temperature range of
15.0-25.0 °C was slightly higher compared the pH value
of suppositories stored at the temperature of 8.0-15.0 °C
within 27 months.

Table 3

The results of studying stability of suppositories with glifazin during storage (with the storage temperature
of 20.0 £ 5.0 °C and the relative humidity of 60 + 5 %)

Quality parameter Shelf life, months
accordingto QCM | beginning | 3 months | 6 months | 9 months | 12 months | 18 months | 24 months | 27 months
Description Suppositories of a light brown color, homogeneous, with a slight characteristic odor
Identification:
Phenolic compounds satisfy satisfy satisfy satisfy satisfy satisfy satisfy satisfy
Polyethylene oxide base | satisfy satisfy satisfy satisfy satisfy satisfy satisfy satisfy
Average weight 390+ 395+ 4.02 392+ 3.98 £ 412 + 3.96 + 392+
0.04 0.03 0.06 0.05 0.05 0.06 0.06 0.04
Uniformity of mass satisfy satisfy satisfy satisfy satisfy satisfy satisfy satisfy
oH 595+ 5.88 £ 5.90 £ 6.02 £ 592+ 6.12 + 6.25 + 6.36 =
0.06 0.04 0.06 0.06 0.05 0.04 0.08 0.06
Dissolution time. min 40.02 = 4312+ 4250 = 40.25 4425 + 4550 4115+ 4450 =
! 0.30 0.25 0.15 0.30 0.12 0.25 0.30 0.30
Sf”tahr:'ttjtt;‘l’ir;oonjﬁtr'gf 00038+ | 0.0039+ | 0.0037+ | 0.0038+ | 0.0039+ | 0.0037+ | 0.0038+ | 0.0037
. 0.0002 0.0002 0.0003 0.0003 0.0002 0.0003 0.0003 +0.0003
phenolic compounds, g
Microbiological purity satisfy satisfy satisfy satisfy satisfy satisfy satisfy satisfy
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Taking this fact into account and analyzing all the CONCLUSIONS
circumstances connected with the storage of supposito- The results of the studies conducted have shown that
ries at different times of the year (when the room tem-  suppositories are stable when stored in a dry, dark cool
perature may be higher than 15.0-25.0 °C) it is recom-  place for 2 years.

mended to store suppositories with glifazin in a cool Conflict of Interests: authors have no conflict of
place (8.0-15.0 °C) for 2 years. interests to declare.
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