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With the purpose of complex research of soft medicinal product — gel for treatment of wounds in
the Il phase of the wound process the assessment of the indicators, which are specified in the
corresponding normative documents and allow to control comprehensively the quality of the product
developed during its shelf-life, has been carried out. During the experiment the methods regulated
by such normative documents as the SPhU and SUC 24.5-37-103:2004 “Cosmetic Gels” have been
used. The gel developed was stable according to the experimental indicators within 2 years under
the modes studied: the pH value was stable for all the series of the gel samples and was within the
range of 5.0-7.5; the quantitative content of the substances was within the QCM project; the mass of
a gel tube did not changed. After centrifugation the gel breaking was not observed, the temperature
change did not also affect the stability of the product developed during the study. The data obtained
allowed to recommend the shelf-life of 2 years at the room temperature in aluminium tubes. Based
on the study of the structural-mechanical properties of the gel samples during storage the complete
flow rheograms have been built, according to their data it can be seen that during the period under
research the gel samples have not practically changed their rheological characteristics. It indicates
the strength of the gel structure and the right choice of active substances and excipients, their
concentrations, and the rational technology. The mechanical stability values of the product developed
during the whole storage period have not practically changed, and it indicates the drug stability in the
process of storage, as well as the absence of interaction between the active substances. According to
the research data both after preparation and during the long storage of the gel the indicators obtained
characterize it as a structured system with positive consumer and structural-mechanical properties.

A responsible stage when developing a new medi-
cine is its standardization. It includes the assessment
of the indicators (organoleptic, physical and chemical,
microbiological, etc.), which are specified in the cor-
responding normative documents (SPhU, DSTU, SUC)
and allows to control comprehensively the quality of
the product developed during its shelf-life determined
experimentally [1, 4, 12].

Additionally, with the purpose of the complex research
of a soft medicine it is expedient to study its structural-
mechanical parameters in the process of storage since
these indicators also determine the level of complete-
ness and the release rate of active substances from the
base and affect the stability of the gel developed [6, 9].

During the experiment the methods regulated by
such normative documents as the SPhU and SUC 24.5-
37-103:2004 “Cosmetic Gels” have been used [2, 3].

Experimental Part

As the objects of the research we selected the gel
samples with allantoin, glucosamine hydrochloride and
lavender oil [5].

To determine the shelf-life, the gel was stored in
30 g aluminium tubes at temperatures (8-15) °C and
(15-25) °C. The study of the gel stability was carried out
on five series for 27 months analyzing the samples inve-
stigated every 6 months. As containers the aluminum tubes

with the membrane and bouchons (TC U 25363020-01-98)
with the internal coating polish of Paclac 11-15-000 type
were used.

Results and Discussion

As we can see from Table 1, the gel developed was
stable by the experimental indicators within 2 years un-
der the modes studied (at the cool and room tempera-
tures). The results of the stability study of other four
test series of the medicine developed were identical.

It was experimentally proven that the pH value was
stable for all the series of the gel samples and was with-
in the given range of 5.0-7.5 over the estimated period
of storage.

The research conducted showed that after centrifu-
gation the gel breaking was not observed, the tempera-
ture change did not also affect the stability of the prod-
uct developed within two years.

It has been noted that the quantitative content of
such substances as glucosamine hydrochloride, allanto-
in, lavender oil, sodium benzoate and ethanol is within
the limits of the QCM project.

We also observed the mass of the gel tube content du-
ring the period of storage. It has been noted that the sam-
ples have stable values, they do not dry up and break. Thus,
the data obtained allow to recommend the shelf-life of
2 years at the room temperature in aluminium tubes.
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Fig. Rheogramms of the gel samples: 1 — after preparation; 2 — in 6 months; 3 —in 12 months; 4 — in 18 months; 5 — in 24 months.

Taking into account that the gel developed refers
to a soft form it is reasonable to study additionally its
structural-mechanical properties during the process of
storage [8, 11]. The study of these properties was perfor-
med immediately after preparation and in every 6 months
of storage at the room temperature within 24 months.
On the basis of the data obtained the complete flow rheo-
grams of the gel samples were built.

As we can see from Fig., the gel samples after pre-
paration, as well as in the process of storage within the
period under research did not practically change their
rheological characteristics, the flow type remained plas-
tic, the area of the hysteresis loop also did not change.
It indicates the strength of the gel structure and the right
choice of active substances and excipients, their con-
centrations, and the rational technology.

For additional determination of the gel stability in
the process of storage the values of mechanical stability
(MS) were calculated according to the measurement re-
sults immediately after preparation and in every 6 months
[6, 11] (Tab. 2).

As we see from Tab. 2, the MS values of the prod-
uct developed during the whole storage period have not
practically changed, and it indicates the positive indi-
cators of structural-mechanical properties, namely the
drug stability in the process of storage, as well as the
absence of interaction between the active substances.

Thus, based on the research data both after prepara-
tion and during the long storage of the gel for treating

Table 2
The values of the gel MS
Time of observation MS
Immediately after preparation 1.24
In 6 months 1.22
In 12 months 1.24
In 18 months 1.26
In 24 months 1.26

wounds in the I phase of the wound process the indica-
tors obtained characterize it as a structured system with
positive consumer and structural-mechanical properties.

CONCLUSIONS

The stability of the gel developed at the cool and
room temperatures has been studied by the following
indicators: appearance, colour, odour, colloidal stability,
qualitative and quantitative content of active substances
and the preservative, pH of 10% gel solution, mass of the
tube content and some rheological indicators. The data
obtained have been used when developing the QCM pro-
ject. It has been determined that the products developed
are structured systems with a non-Newtonian type of
the flow and particular thixotropic properties. The in-
dicators of the mechanical stability calculated confirm
their stability during storage, and it allowed to recom-
mend the shelf-life of 2 years at the room temperature
in aluminium tubes.
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BU3HAYEHHA TEPMIHY NMPUOATHOCTI TA YMOB 3BEPIFTAHHA MENKO ANA NIKYBAHHA
PAH Y Il ®A31 PAHOBOI'O NMPOLIECY

O.C.KpaH, O.l.bawypa

Knroyoei cnoea: zernb; cmabinbHicmb,; op2aHonenmuyHi NoKasHUKU, (hi3UKO-XiMiYHI MOKa3HUKU;
mepmiH npudamHocmi; ymosu 36epieaHHs

3 Memoto KoMrneKkcHo20 OOCTIOXEeHHST M’SIKO20 JliKkapCbKo20 3acoby eesto Onis NiKysaHHs paH y opyeil
¢hasi paHo8020 rpouecy nposedeHa oyiHKa MoKa3HUKie, sIKi 6Kka3aHi y 8i0noeidHill HopmamuseHit 0o-
KymeHmau,ii ma 00380115110mb 8cebiyHO MPOKOHMPOJI08amu sKicme po3pobrieHo2o 3acoby npomsazom
8Cb020 mepMiHy rpudamHocmi. Takox eu3HaqeHi ioe0 CmpyKmMypHO-MeXaHiyHi napamempu y rpo-
ueci 3bepieaHHs. [Npu npoeedeHHi ekcriepuMeHmy 8UKOpUCMOo8y8asiucb MemMOOUKU, WO pealaMeH-
mytombCcsi HacmyrnHUMU HopmamusHumu dokymeHmamu: @Y, a makox COY 24.5-37-103:2004 «[eni
KocMemudYHi». 3a daHuMU ekcriepumeHmy pospobrieHuli 2erb bye cmabinbHUl 3a 8kasaHUMU NOKa3HUKa-
MU ripomsi2oM 2 pokis ripu AocridXKysaHUX pexxuMax: 3HadeHHs1 pH 6yrio cmabinibHuUM Orisi 8cix cepili 3pasKie
eeriro ma 3Haxooursnock y mexax 5,0-7,5; KinbKiCHUL 8Micm peqo8UH 3Haxo0UBCS y Mexax, 3aKrnadeHux y
npoekmi MK5; maca emicmy my6u 2ernto He 3miHroganacs. [licrsi ueHmpugbyaysaHHsI He criocmepieariochb
pOo3wiapysaHHs1 26110, 3MiHa memrepamypu Makox He 8rTuHyna Ha cmabirnbHicme po3pobrieHo20 3aco-
by Ha npoms3si Yacy gug4eHHs. OmpumaHi daHi 00380/1UMIU peKoMeHOy8amu mepmMiH 36epieaHHsT 2 poKU
npu KiMHamHit memnepamypi y mybax antomiHiesux. Ha nidcmasi 6UGYEHHST CmpyKMypHO-MeXaHIYHUX
enacmueocmedl 3pa3kie 2esig y ripoueci 3bepieaHHs1 Oyu nobydoesaHi rogHi peoepamu medii, 3a daHUMU
SKUX 8UOHO, W0 8r1podosx 0ocidx)ysaHo20 repiody 3pa3Ku npakmu4yHoO He 3MIHI8asu C80i peorioaiyHi
XapaKkmepucmuku, Wo Ceid4umb rpo MiUHy 2esiesy cmpyKkmypy ma ripasuribHuUt 8ubip akmueHux i dorno-
MDKHUX PEYOBUH, X KOHUeHmpauili, a makox pauioHasibHOI mexHosioeii. S3Ha4eHHs1 MexaHiYHOI cmabifib-
HOocmi po3pobrieHo20 3acoby Ha MPoMs3si 8Cb020 MepPMiIHy 36epieaHHsT MPaKMUYHO He 3MIHH8asI0oChk, WO
ceid4yumb fpo cmabinbHicme npenapamy y rpoueci 36epicaHHs, a MakoxX npo eidcymHicmb 83aeMo0ii
Mix Oirodumu pedoguHamu. 3a daHumu rnposedeHux OOCTiOKeHb 5K r1ic/1s MpuaomyeaHHsl, mak i npu mpu-
sariomy 36epizaHHi 2e5t0 00epXkaHi NMoKa3HUKU xapakmepu3yromb U020 5K CIMpyKmyposaHy cucmemy 3
MO3UMUBHUMU CMIOXUBHUMU ma CmMPYKMYyPHO-MeXaHIiYHUMU 8/1acimueocmsiMu.

ONPEOENEHWE CPOKA rOOHOCTU U YCNIOBU XPAHEHWUA FENSA ONA NEYEHUA PAH

BO Il ®A3E PAHEBOI'O NMPOLIECCA

A.C.KpaH, A.'Bawypa

Knroyeenie cnoega: 2enb; cmabunbHOCMb, Opa2aHoIenmuyecKue nokasameru; ou3uKko-
XUMUYECKUe rokasamersiu; CPOK 200HOCMU; YCII08USI XpaHEHUS

C yeribro KOMIMIeKCHO20 Uccie008aHUsi MSIi2KO20 J1IeKapCcmeeHH020 cpedcmea 2esisi 0715 IeHeHus paH
80 8mopol ¢hase paHee8020 rnpouecca rnposedeHa OUueHKa rokasamersiel, KOmopble yKka3aHbl 8 COOM-
semcmeyrouweli HopmamugHoU AOKyMeHmauuu U rMo360sISom 8CEeCIMOPOHHE MPOKOHMPOIUpPOo8amhb
Ka4ecmeo pa3pabomaHH020 cpedcmea 8 medyeHuUe 8ce20 cpoka 200Hocmu. Takxe onpederieHbl €20
CMpyKmMypHo-MexaHuU4yeckue rnapamempsi 8 rpouecce xpaHeHus. [pu nposedeHuu 3kcrepumeHma
ucrnonb30earnucb MemoOUKU, KOmMopble pearaMeHmupyomcs credyrowumu HOpMamugHbIMU OOKY-
meHmamu: 'Oy, a makxe COY 24.5-37-103:2004 «lenu kocmemuyeckuey. 1o daHHbIM aKcrniepu-
MeHma pa3pabomaHHbIl 2erb bbirT cmabursieH Mo yKka3aHHbIM fIoKa3amerisaM 8 medeHue 2 iem rnpu
uccnedyemMbix pexxumax: 3HayeHue pH 6b1r1o cmabusibHbIM 81151 8cex cepuli 06pa3yoe u Haxoousiochk 8
npedenax 5,0-7,5; konuyecmeeHHoe codepxxaHue seuiecms Haxodusnoch 8 rpedesiax, 3a5oKeHHbIX 8
npoekme MKK; macca codepxumozo mybbi 2ensi He MeHsinack. locre yeHmpugyaupogaHusi He Ha-
6rodasock paccrioeHue eersisi, U3MeHeHUe memrepamypbl Makxe He Moesusno Ha cmaburbHOCMb
paspabomaHHo20 cpedcmea Ha MPOMsKeHUU epeMeHu udydeHus. [NonyyeHHbie OaHHbIe M0380unu
pekoMeHO08amb CPOK XpaHeHus1 2 200a rpu KOMHamHou memrepamype 8 mybax antomMuHuesbix. Ha
OCHOBaHUU U3yYeHUsT CmMpPyKmypHO-MexaHU4YeCcKUX ceolicme 0bpa3yoe eesell 8 npoyecce XpaHeHus,
6bIIU TOCMPOEHbI MOSIHbIE Peo2pPaMMbl MEYEHUS, Mo 0aHHbIM KOMOpPbIX 8UGHO, YMO Ha Npomsixe-
Huu uccriedyemoeo repuoda obpasybl MpakmMuU4YeckU He MEeHSIIIU C8OU peosioauYecKue xapakmepuc-
muku, 4Ymo ceudemesibCmMeyem 0O MPOYHOU 2esie8oli CMPyKMYype U rpasusibHOM 8b160pe aKkmueHbIX U
8crioMoe2ameribHbIX 8eL4ecms, UX KOHUeHmpayuu, a makxe payuoHanbHoU mexHonoauu. SHadyeHue
MexaHu4eckol cmabunbHocmu pa3pabomaHHO20 cpedcmea Ha NPOMSKeHUU 8Ce20 CpoKa XpaHe-
HUSI IPaKmMuYeCcKU He MEHSI0Chb, Ymo ceudemersibcmayem o0 cmaburibHoCmu fpenapama 8 rpoyec-
ce xpaHeHusi, a makxe 06 omcymcmeuu g3aumoodelticmeusi Mex0dy delicmeayrowuMu gewecmeamul.
1o daHHbIM rposedeHHbIX uccredosaHul Kak nocse npuaomoesneHusi, mak u rnpu 01umesibHOM xpa-
HEeHuU 2erisi MoJlyYeHHbIe rokKasamesu Xxapakmepusyrm e20 KaK CmMpyKmypupo8aHHy cucmemy ¢
ron10XXumeribHbIMU MompebumernsCKUMU U CMPYKMYPHO-MEeXaHUYeCcKUMU ceolicmeamul.



