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THE SUBSTANTIATION OF THE TECHNOLOGY
FOR PREPARING THE CREAM WITH SILVER CITRATE

Aim. To substantiate the technology for preparing a veterinary cream with silver citrate and study the
effect of the conditions of preparation on the quality of the finished product.

Materials and methods. The studies were carried out with the cream samples obtained by different
methods. Emulsification was carried out using a Polytron® System PT 2500 homogenizer manufactured by
Kinematica AG, Switzerland. The samples were subjected to microscopic and rheological studies.

Results. Using a Rheolab QC rheometer (Anton Paar, Austria) and the system of coaxial cylinders
C-CC27/SS it was determined that by all rheological indicators the cream samples were not significantly
different and had the similar profile of their rheological behavior. The samples had a low flow boundary
calculated by the Casson mathematical model. It indicates easy extrusion from the tube and application on
the animal’s skin surface. The samples prepared using the complete mixing technology appeared to be the
most resistant to mechanical impact based on the viscosity values at infinite shear rate according to the
Casson model. The samples prepared by the phase inversion technology had a lower value of the hysteresis
loop area.

Conclusions. The effect of the technology for preparing the cream and the rate of emulsification on
disperse and structural-mechanical parameters has been studied. It has been found that at the rate of emul-
sification of 5.000 rpm there are no significant changes using both the complete mixing technology and
the phase inversion technology. The effect of the temperature on the disperse system stability has been
studied, and the temperature range for transporting and filling the cream into tubes has been determined.

Key words: cream emulsion; veterinary drug; silver citrate; rheology; dispersion analysis; technology.

K. M. [Tos10BA, I'. I1. KYXTEHKO, €. B. '1ALYX
OBI'PYHTYBAHHS TEXHOJIOTII BUTOTOBJIEHHSA KPEMY 31 CPIBJIA IIUTPATOM

MeTa: 06IpyHTYBaHHsI TEXHOJIOTii BUTOTOBJIEHHSI BeTepUHAPHOI0 KpeMy 3i cpibJia quTpaToM Ta fo0-
CJli/PKeHHs BIJINBY yMOB BUTOTOBJIEHHS Ha IKICTb TOTOBOTO MPOAYKTY.

Marepiaiu Ta MeToAM. Jloc/1i/PKeHHA IPOBOAMWJIM 31 3pa3KaMU KpeMy, Olep>KaHUMU Pi3HUMHU MeToAa-
Mu. EMysbryBaHHs 3/lilicCHIOBa/IM 3a JonoMoroto romMoreHizatopa Polytron®SystemPT 2500, Kinematica
AG (IlIBefinapis). BuroTosJsieHi 3pa3ku nmiggaBaay MiKpOCKOMIIYHUM Ta PEOJIOTIYHUM J0CTiKEHHSM.

Pe3ynbraTH AociaimxeHHs. 3a gonomoroio peomeTtpa Rheolab QC, AntonPaar (ABcTpist) 3 BUkopuc-
TaHHSIM CUCTEeMH KoakciaibHuX nuiinapiB C-CC27/SS ycTaHOBJ/IEHO, 1110 32 CYKYIHICTIO PE0JIOTIYHUX M0-
Ka3HUKIB 3pa3Ky KpeMy CYTTEBO He BiJJpi3HAOTHCS i MalOTh CX0KUH Npodisb peosiorivHoi moBeAiHKY.
3pasKy MalTb HU3bKY MeXy IIJINHY, pO3pax0BaHy 3a MaTeMaTHU4YHOI Mogesunto KaccoHa, 1o cBiJ4UTh
Npo JierKe BU/ABJIOBaHHs 3 TYOU Ta HaHECeHHs Ha NOBePXHIO LIKipy TBapuHU. Hall6inbw cTiikuMu f0
MeXaHIYHOT'0 BIUIUBY, BUXO/SUM 3i 3HAUeHb B'I3KOCTi IpY HeCKiHYeHHIH MBUAKOCTI 3cyBy 3a KaccoHnowm,
6y/i1 3pa3KH, BUTOTOBJIEH] 3a TEXHOJIOTIEI0 TOBHOIO 3MilllyBaHHA. 3pa3Ky, BUTOTOBJIEH] 32 TEXHOJIOTi€I0
inBepcii ¢a3, MalOTb MeHIly BEJIUYHUHY IJIOLL] T ricTepe3ucy.

BUCHOBKHU. 3iliCHEHO A0C/iPKEHHS BIJINBY TEXHOJIOTI] BUTOTOBJIEHHS] KpeMY Ta LUBUJKOCTi eMyJIb-
rYBaHHA Ha IUCIIEPCHI Ta CTPYKTYPHO-MeXaHI4Hi I0Ka3HUKH, 32 AKUMU BCTAHOBJIEHO, 1110 IIPU LIBUKOCTI
emysnbryBaHHs 5000 06/xB 3a TEXHOJIOTisIMU OBHOTO 3MilllyBaHHsA Ta iHBepcil a3 He cnocTepiraetbcs
CYTTEBUX 3MiH. [loC/ikeHO BIUIMB TeMIepaTypy Ha CTabi/IbHICTh JUCIEPCHOI CUCTEMH K YCTaHOBJIEHO
TeMIlepaTypHUH iHTepBaJ, IPU SIKOMy peKOMeH/J0BaHO 3/1iliCHIOBAaTH TPAHCNIOPTYBaHHs Ta GacyBaHHSA
KpeMy B TyOH.

Kawouoegi cnoea: xpeM eMynbCciiHUM; BeTepUHAPHUH Npenapar; cpibJia UTpaT; peoJioris; Aucnepc-
HUH aHaJli3; TEXHOJIOTis.

K. H. [TonoBA, I'. I1. KYXTEHKO, E. B. [1AYX
OBOCHOBAHME TEXHOJIOTUM IIPUT'OTOBJIEHHUS KPEMA C LIUTPATOM CEPEBPA

Iles1b: 060CcHOBaHME TEXHOJIOTUH BETEPUHAPHOI0 KpeMa € IUTPaToOM cepebpa U UcCIefloBaHHe BJIH-
SIHUSA YCJIOBUM U3TOTOBJIEHHS HAa Ka4eCTBO F'OTOBOr0 MPOAYKTA.

MaTepuasibl M MeTOAbL. Vccielo0BaHNst NPOBOJUJIMCH C 06pa3liaMy KpeMa, oJIy4eHHbIMU pa3HbIMU
MeTOJJaMH. IMYJIbTUPOBaHNe OCYLIeCTBIISIN C TOMOoLIbio roMoreHu3aTopa Polytron®System PT 2500,
Kunematuca AG (LlIBeiinapus). [I[puroToBeHHbIE 06pasiibl MOBEPraar MUKPOCKOIUIECKHUM U PE0JIO-
IMYECKUM HCCJIeJOBAHUSAM.
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Pe3ynbraTsl ucciaeaoBaHus. C nomoubio peomerpa Rheolab QC, AntonPaar (ABcTpHus) ¢ UCIoJb30-
BaHHEM CHUCTeMbl KOaKCHaJbHBIX [UANHAPOB C-CC27/SS ycTaHOB/IEHO, YTO 10 COBOKYIHOCTH PE0JIOTH-
YeCKHX [T0Ka3aTesiell 06pa3Libl KpeMa UMEIT CXOKUH NPOGUIIb PE0JIOTHYECKOTO0 NToBeZieHus. O6pasibl UMEIOT
HU3KYI0 IPaHULY TeYeHHs], paCCUMTAHHYIO 10 MaTeMaTH4YeCcKol Mozenn KaccoHa, 4TO CBU/IETENbCTBYET
0 JIETKOM BblJJaBJIMBAHUSA U3 Ty6bI. Hawun6osiee yCTOfI‘-IPIBbIMPI K MeXaHHU4YeCKOMY BOBAeﬁCTBH}O, ucxoad U3
3HAYEHUH BSA3KOCTH IPU GECKOHEYHOH CKOpPOCTH cBura no Kaccony, 6611 06pasibl, IPUrOTOBJIEHHbIE
10 TEXHOJIOT'MH II0JTHOI'0 CMeLIMBaHHUs. Y 06pas1ioB, IPUTOTOBJIEHHbIX 10 TEXHOJIOTMY MHBepcuH ¢as, 06-
Hapy»XeHa MeHblllad BeJIMYWHA JIOIAAX eT/JIHU Tr’ucTepe3unca.

BbiBogb!. [IpoBeieHO HcCIeJ0BaHNE BAUSHUS TEXHOJIOTMY U3TrOTOBJIEHUS] KPEMa U CKOPOCTH 3MYJIb-
FUPOBAHUsS HA JUCIIEPCHBIE U CTPYKTYPHO-MeXaHW4eCKHe [T0Ka3aTe 1, KOTOPbIM YCTAaHOBJIEHO, YTO MPU
CKOpOCTH 3MyJibrupoBaHus 5000 06/MUH IO TEXHOJIOTUSIM MOJHOTO CMELIMBAaHUSA U UHBepCUH das He
Hab6J1I0laeTCs CylLleCTBEHHbIX U3MeHeHU . ViccieoBaHO BJIMsIHUE TeMIIepaTyphbl Ha CTaGUIbHOCTD JHC-
NEePCHON CUCTEMBI U YyCTAaHOBJIEH TeMIlepaTypPHbIH UHTEPBaJ, IPU KOTOPOM PEKOMEH/YeTCs OCyILecT-
BJISITh TPAHCIIOPTUPOBKY U GpacoBKYy KpeMa B TYOBI.

Kiiouesvle c108a: KpeM 3My/IbCHOHHBIH; BETEPUHAPHBIN NTpenapar; cepe6pa LUTPaT; PeosIOTHst; JUC-

HepCHbIﬁ AHaJIN3; TEXHOJIOTUA.

Statement of the problem. Among the prob-
lems of veterinary medicine mastitis of cattle
is of the most epizootiological and economic
significance. The prevalence of mastitis in live-
stock is rather wide, especially where there
is a high level of mechanization and automa-
tion of production, and intensive exploitation
of animals. The main causes of mastitis are dis-
advantages of the organizational and econo-
mic, technological, technical, selective and ge-
netic and veterinary and sanitary nature [1].
In case of noncompliance with the rules of the
technological discipline the opportunistic mic-
roflora, which is present in livestock premises,
accumulates in a large number, changes its spe-
cies composition, increases virulence and beco-
mes pathogenic, can cause diseases of animals.
Infectious mastitis is transmitted when milk-
ing cows using objects polluted by contami-
nated microorganisms with milk. Contagious
pathogenic microorganisms are obligate para-
sites that are unstable in the environment; the
udder of cattle is a reservoir for them. Animals
may become diseased at any time of the year,
at different periods of lactation and in the dry
period [2]. Complexity in the treatment of cows
suffering from mastitis is determined by many
factors, the main of which is the high level of
resistance of pathogens to antibacterial drugs
widely used. The unreasonable, haphazard use
of antimicrobial drugs in veterinary medicine
leads to a rapid selection and distribution of
antibiotic resistance [3]. Despite the achieve-
ments of modern science and practice in the
diagnosis, treatment, prevention of subclinical
mastitis the number of cows with this patholo-
gy in recent years has significantly increased.
Thus, the solution of the problem of prophy-
laxis and treatment of cattle mastitis lays by

developing of an anti-mastitis agent with the
antimicrobial action is relevant.

Analysis of recent research and publica-
tions. In Ukraine, such researchers as V. P. Ko-
shevoi, V. B. Borisevich dealt with the issues
of pathology of veterinary obstetrics and gy-
necology. Nowadays scientists V. A. Yablonskii,
S. P. Khomin, and V. Y. Lyubetskii conduct re-
search on the improvement of productive longe-
vity of animals [4]. Among the scientists invol-
ved in veterinary pharmacy problems T. A. Gro-
shevoi, T. H. Kalyniuka, T. H. Yarnykh, O. I. Tikho-
nov should be mentioned, they continue phar-
maceutical development of veterinary drugs for
the prophylaxis and treatment of animals [5].
Works of the technological direction by such sci-
entists as I. M. Pertsev, V. I. Chueshov, L. L. Dav-
tyan, O. A. Ruban, and V. V. Hladysheva elucidate
the effect of the technology of semi-solid dosage
forms on their structural-mechanical parame-
ters and the disperse system stability [6, 7].

Identification of aspects of the problem
unsolved previously. The quality of any ve-
terinary medicinal product depends not only
on the reasonable composition of active sub-
stances and excipients, but also on the proper
conditions for their industrial production. In the
manufacture of semi-solid dosage forms the
order of mixing the components, temperature,
speed and time conditions substantiated at the
stage of pharmaceutical development of a me-
dicinal product must be strictly observed. In our
previous studies the composition of an anti-
microbial cream with silver citrate to care for
the udder of cattle was developed [8]. It is ad-
visable to continue the scientific experiment
with the aim of substantiating the technology
of manufacturing a veterinary cream contain-
ing silver citrate and studying the effect of the
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conditions of preparation on the quality of the
finished product.

Objective statement of the article. These
studies were performed to identify possible
risks in the production of veterinary prepara-
tions in the form of a cream, as well as to ana-
lyze the criticality of the impact of risks on their
quality and management. The substantiation
of these manufacturing parameters is the nec-
essary information for scaling the production
of a veterinary drug in the process of transfer
in the conditions of industrial production and
standardization of the technology [9].

Presentation of the main material of the
research. The object of research was the sam-
ples of the cream containing silver citrate, dex-
panthenol and compositions containing such
excipients as petroleum jelly, isopropyl myri-
state, isopropyl palmitate, octyl dodecanol, di-
methicone, cetyl stearyl alcohol, emulsifier No. 1,
and purified water. The components were se-
lected in the quantities, in which the hetero-
geneous disperse system was the oil-to-water
(o/w) emulsion.

Today there are a number of manufactur-
ing technologies for emulsion systems, such
as addition of the internal phase to the exter-
nal one, addition of the external phase to the
internal one, mixing of both heated phases, al-
ternate addition of both phases to the emulsifier;
emulsification by precipitation, etc. The choice
of the manufacturing technology depends on
the physicochemical properties of the drug com-
ponents [10]. In the work the method of mix-
ing of both heated phases was used. It consists
in that the internal phase (oil) is prepared by
addition of components of the oil phase and
emulsifiers, followed by melting to obtain a ho-
mogeneous solution. The external phase (wa-
ter) is heated separately to the same tempe-
rature as the internal phase. The temperature
to which the phase is heated is determined
by the melting points of the emulsifiers, it is
48-52 °C for cetyl stearyl alcohol and 50-60 °C -
for emulsifier No. 1. Further, the phases are
mixed and homogenized at high mixing rates
(emulsification). A variation of this technology
is a method of the phase inversion, in which
addition of one phase to another is not com-
plete, but partial. Under these conditions at
first the emulsion is opposite from the desired
one, and then gradually the desired disperse

system is obtained. In our case, there was a par-
tial addition of the external phase (the disper-
sion medium - purified water), and emulsions
of w/o and o/w were alternately obtained.

In the manufacture of emulsion systems the
critical parameter is the rate and the time of
emulsification, in which the required disper-
sion of the heterogeneous system is achieved.
The system dispersion affects the physical sta-
bility and consistency. For the purpose of stu-
dying the effect of the emulsification rate and
time on the quality of the samples of the veteri-
nary cream obtained the speed was varied be-
tween 5.000 rpm, 7.000 rpm, and 10.000 rpm
within 15 min when preparing samples accord-
ing to the given technologies. Emulsification of
the samples was performed using a Rolutron®
Sutemem RT 2500 homologizer (Kimematis AG,
Switzerland). The samples were subjected to
microscopic and rheological studies.

The method of microscopic studies. To study
the microscopy of the samples a Lumam P1 mic-
roscope equipped with a digital DMC 300 digi-
tal camera, and the ScopePhoto software were
used. On the slide glass a small drop of emul-
sion (cream) was placed, it was taken with a
glass rod from the middle part of the samples
prepared. A drop of the sample was covered
with a cover glass. Then the cover glass was
gently squeezed with a stick to obtain a ho-
mogeneous thin layer, which was transparent
when viewed with the naked eye. The slide glass
with the sample prepared was placed on the
microscope stage. To view the samples a lens
with a 20x magnification and 1.6 times inter-
mediate magnification was used. The samples
were viewed in light of a halogen lamp. Photo-
micrographs were obtained using the Scope-
Photo software. Automatic settings of white ba-
lance and brightness were used. On photomicro-
graphs a comparison scale (50 pm) was applied
using a calibrated system. To study the effect of
the manufacturing technology and the rate of
emulsification on dispersion of the emulsions ob-
tained the microscopic studies were performed.

The results of these studies are given in
Fig. 1 and 2. The degree of dispersion of emul-
sion creams is an important indicator that de-
termines their stability and consistency. The dis-
persion of components of emulsion creams ac-
cording to literary sources may vary from 0.1
to 10 um [11, 12].
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5000 rpm

7000 rpm

10000 rpm

Fig. 1. Photomicrographs of the cream samples obtained by the complete mixing technology

Analyzing the above micrographs it is evi-
dent that the tendency of decreasing the parti-
cle size of the internal phase with the increase
in the rate of emulsification is traced. In the
samples prepared at the emulsification rate of
5.000 rpm the droplets of the internal phase
have a size of 5-10 microns with the same
compaction throughout the emulsion volume.
In the samples of emulsions obtained at the
emulsification rate of 7000 rpm and 10000 rpm
by the size of oil particles the emulsions are di-
vided into two fractions: 2-5 um and 5-10 um
with single droplets at 15 pm. The sample pre-
pared by the phase inversion at 10.000 rpm
has homogeneity of oil droplets with the sizes of
2-5 microns and the same compaction. It should
be noted that when increasing the rate of emul-
sification the formation of foam with a great-
er intensity occurs. The cause for this can be
emulsifier No.1, which belongs to anionic sur-
factants known for their high ability to foam-
ing and used as foaming agents.

Determination of rheological or structural-
mechanical properties of the samples. The studies

7,000 rpm

were performed using a Rheolab QC rheome-
ter (Anton Paar, Austria) using the C-CC27/SS
Coaxial Cylinder system. The device meets the
ISO 3219 requirements. Measurements of the
rheological curve were carried out in three sta-
ges: 1) the linear increase of the shear rate from
0.1s'to 350 s* with 115 measuring points and
the measuring point duration of 1 s; 2) a con-
stant displacement at the shear rate of 150 s,
one point of measurement with duration of 1 s;
3) the linear decrease in the shear rate from
350s'to 0.1 s?with 115 measuring points and
the measuring point duration of 1 s. The tem-
perature of the study of rheological properties
was 25°C.

The results of the rheological studies are
shown in Fig. 3, 4 and in Tab. 1. By all rheo-
logical indicators the samples are not signifi-
cantly different and have the similar profile of
their rheological behavior. The samples have
alow flow boundary (t0, Pa) calculated by the
Casson mathematical model. It indicates easy
extrusion from the tube and application on the
animal’s skin surface. The samples prepared

ol
10,000 rpm

Fig. 2. Photomicrographs of the cream samples obtained by the phase inversion technology

[15]
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Fig. 3. The flow rheograms and viscosity curves of the samples prepared
by the complete mixing technology

using the complete mixing technology are the
most resistant to mechanical impact based on
the viscosity values at infinite shear rate ac-
cording to the Casson model. The samples pre-
pared by the phase inversion technology have
a lower value of the hysteresis loop area.

TAU, ETA

Thus, taking into account all results of the
dispersion analysis and rheological studies,
which have not determined critical deviations
when using different manufacturing techno-
logies for emulsions and the emulsification ra-
tes as the final product, it is possible to use both

T T
0 50 100 150 200 250 300

ShearRate y —

mPa-s
1 000 000 000
T 100 000 000
7000 06/xB 1P
T 10 000 000 4 T Shear Stress
@~ 1 Viscosity
+1 000 000 * 10000 o6/xB 1
K= 1 Shear Stress
n €~ 1 Viscosity
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Fig. 4. The flow rheograms and viscosity curves of the samples prepared
by the phase inversion technology
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Table 1

THE STRUCTURAL-MECHANICAL PARAMETERS OF THE CREAM SAMPLES PREPARED
BY DIFFERENT TECHNOLOGIES WITH THE TOTAL CONCENTRATION OF EMULSIFIERS OF 10 %

The emulsification rate Tf;)e flow boundary \inz(;ilﬁgtaetkggilar;f:g:,e The hysteresis loop area,
y Casson, 1, Pa n. Pa-s A, Pa/s
The samples prepared by the complete mixing technology
5.000 rpm 71.726 0.098 10176.4
7.000 rpm 72.606 0.090 11482.2
10.000 rpm 72.512 0.080 11017.4
The samples prepared by the phase inversion technology
5.000 rpm 55.168 0.089 10701.1
7.000 rpm 60.985 0.072 7533.8
10.000 rpm 56.334 0.084 5821.0

manufacturing technologies at the emulsifica-
tion rate of 5.000 rpm.

After emulsification the mass in the reac-
tor is cooled to a temperature of (25 + 2) °C
while stirring periodically with a scraper and
blade stirrer at the rotation speed of 45 rpm.

In industrial production at the stage of ob-
taining a semi-finished product of the bulk cream
the mass is stored for a certain time at room
temperature until the results of the intermedi-
ate control are obtained. In the case of receiv-
ing positive results the mass is transferred to
the stage of dispensing. While transferring the
cream mass is exposed to the mechanical im-
pact during pumping and dosing on high-per-
formance tube filling lines. At the same time,
the mass can be heated to facilitate transpor-
tation and dosing, as well as to reduce losses.
The mechanical impact and temperatures on
the disperse system already structured is a cri-
tical parameter of the manufacturing process.

In order to study the effect of the tempera-
ture on the structural-mechanical parameters

of the half-finished product of the bulk cream
the rheological studies were conducted. The re-
sults of these studies are shown in Fig. 5 and
Tab. 2.

Taking into account that the preliminary
studies determined the total concentration of
emulsifiers of cetyl stearyl alcohol and emul-
sifier No. 1 in the amount of 8-10 % the prob-
ability of destruction is greater with the use
of emulsifiers as the main structure-forming
components, at the lower boundary of con-
centrations, i.e. 8 %. Therefore, the subsequent
rheological studies were performed for the sam-
ple containing 8 % of emulsifiers. For greater
informativity and clarity Fig. 5 shows only the
flow curves and viscosities calculated by the
Casson model. As can be seen from the above
data, when the temperature rises from 20°C to
35°C, slight changes in the rheological behav-
ior of the samples are observed. At a tempera-
ture of 35 °C and above, the flow boundary
decreases, and the area of the hysteresis loop
increases. A decrease of the flow boundary

Table 2

THE STRUCTURAL-MECHANICAL PARAMETERS OF THE SAMPLE WITH THE TOTAL
CONCENTRATION OF EMULSIFIERS OF 8 %

Temperature, The flow boundary Viscosity at the infinite The hysteresis loop area,
shear rate by Casson,
t,°C by Casson, 1,, Pa A, Pa/s
n.. Pa-s

20 35.96 0.118 755.01
25 34.51 0.095 580.42
30 33.56 0.090 870.22
35 2748 0.062 1457.26
40 17.13 0.056 1964.31
45 9.37 0.027 1399.56
50 2.72 0.018 1960.35
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Fig. 5. The flow curves and viscosity curves for the cream samples calculated by Casson

indicates the flow ability, while an increase in
the hysteresis area shows the poor restoration
of the destructured disperse system.

Thus, the process of transportation and do-
sing of the cream in tubes, if necessary, is pos-
sible when the mass is heated to a tempera-
ture not exceeding 30°C since the cream is fu-
sible. At the same time, it should be noted that
when dispensing the cream in a high-perfor-
mance tube filler (more than 100 tubes per mi-
nute) the mass spontaneous heating is possi-
ble due to the high gradient of the shear rate
while dosing when a decrease in structural vis-
cosity is observed. Therefore, to maintain the
physical stability of the cream developed the
process of dosing should be conducted at a
temperature of 25-30°C.

Conclusions and prospects for further
research

The effect of the technology for preparing
the veterinary cream with silver citrate and the
rate of emulsification on its disperse and struc-
tural-mechanical parameters has been studied.
According to the microscopic studies it has been

found that there is a tendency to reduce in the
particle size of the internal phase of the drug
with an increase in the rate of emulsification.
In the samples prepared at the emulsification
rate of 5.000 rpm the droplets of the internal
phase have a size of 5-10 microns with the same
compaction throughout the emulsion volume.
In the samples of emulsions obtained at the
emulsification rate of 7000 rpm and 10000 rpm
by the size of the oil particles the emulsions are
divided into two fractions: 2-5 pm and 5-10 um
with single droplets at 15 pm. The sample pre-
pared by the phase inversion at 10.000 rpm
differs by homogeneity of oil droplets with
the sizes of 2-5 um and the same compaction.
It has been found that at the rate of emulsifi-
cation of 5.000 rpm there are no significant
changes in both the complete mixing technology
and the phase inversion technology.

Using a Rheolab QC rheometer (Anton Paar,
Austria) and the system of coaxial cylinders
C-CC27/SS it has been determined that by all
rheological indicators the cream samples are
not significantly different and have the similar

CoyianvHa meduyuHa i papmayisi: icmopis, cyyacHicms ma nepcnekmugu po3eumky
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profile of their rheological behavior. The sam-
ples have a low flow boundary (10, Pa) calcu-
lated by the Casson mathematical model. It in-
dicates easy extrusion from the tube and appli-
cation on the animal’s skin surface. The samples
prepared using the complete mixing technolo-
gy are the most resistant to mechanical impact
based on the viscosity values at infinite shear rate
according to the Casson model. The samples

prepared by the phase inversion technology
have a lower value of the hysteresis loop area.

The effect of the temperature on the dis-
perse system stability has been studied, and
the temperature range, which is recommend-
ed for transporting and filling the cream into
tubes, has been determined.
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