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Fast dissolving drug-delivery systems were first developed as an alternative to
conventional dosage forms for pediatric and geriatric patients having problems with
swalloving. This system can be defined as a dosage form for oral administration, which is
simply placed on the patient's tongue or any oral mucosal tissue, instantly wet by saliva.
This dosage form rapidlydisintegrates and/or dissolves to release the active pharmaceutical
ingredient and can be swallowed in the form of liquid [1, 2].

Using polymeric films as a fast dissolving drug-delivery system has greatly
developed nowadays. The administration of oral dissolving films has numerous advantages
including easy transportation and accurate dosing [3, 4]. The films are convenient for
dysphasic patients having difficulties with swallowing tablets and capsules. They provide
rapid onset of action with increased bioavailability due to bypassing hepatic first pass
effect[5-8].

Oral films as fast dissolving drug-delivery systemsare used for management of
acute conditions such as pain, vomiting, migraine, hypertension, congestive heart failure,
asthma etc [9].

Captopril is an antihypertensive drug used for the hypertension therapy and heart
failure through reduction of angiotensin Il and increase of bradykinin production. The
systemic bioavailability of captopril is approximately 60-65% [10, 11]. When captopril is
taken under the tongue, its antihypertensive effect occurs within 5-15 minutes [12].
According to these facts captopril can be considered as a suitable candidate for developing
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fast dissolving oral films.

The aim of our study was to prepare captopril fast dissolving films(FDFs) by
solvent casting method and analyze the influence of groups of excipients on technological
parameters of the films using Latin hypercube design[13].

Materials and Methods

The formulations were designed according to the method of 3*3*3 Latin
hypercube. In this design, fourgroups of factorswere evaluatedand experimental trials were
performed in 27 possible combinations (Table 1). The three factors including factor A
(type of disitegrant), factor B (type of plasticizer) and factor C (type of sweetener) were
studied on three levels. The factor D (type of polymer) was studied on nine levels. All
linear effects of the factors established on n levels are determined with the same maximum
accuracy for all experiments. The effect of factor D on n? levels is determined with the
accuracy which is n-times less.

Table 1
Independent variables and their levels selected to perform Latin hypercube
design
Independent variables (factors) Level of factor
A —type of disintegrant a; — sodium croscarmellose

ap — Polyplasdone XL-10crospovidone

az — sodium starch glycolate (SSG)

B — type of plasticizer b; — propylene glycol

b, — glycerol

bs — polyethylene glycol (PEG) 400

C — type of sweetener c1— sucralose

¢2 — sorbitol

c3 — mannitol

D — type of polymer d; — HPMC Metolose®90 SH 100 000

d> — HPMC Metolose® 65 SH 50

ds — HPMC Vivapharm® E3

ds —HPMC Vivapharm® E15

ds— Kollicoat® IR

ds—polyvinyl alcohol (PVA)

d7 — combinationHPMC + PEG 4000

ds — combinationHPMC + PEG 6000

ds — hydroxypropyl cellulose (HPC)

The captopril fast dissolving oral films were prepared by a solvent casting method.
The weighed quantity of polymer was kept for swelling in hot distilled water and
dissolved.The captopril, sweetener and disintegrant were dissolved in distilled water and
added to previously received chilled polymer solution along with a plasticizer, mixed
thoroughly to form a homogenous mixture. Entrapped air bubbles were removed by
applying vacuum.
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The casting solution (25 ml) was poured into petridish and dried at 40°C in the
oven for 24 h for solvent evaporation. The dried films werecarefully removed from
petridish andcut into square dimensions of 2.3cmx2.3 cm (5.3 cm?). These films were kept
in a desiccator for 2 days for further drying and packed intoair tight plastic bags till further
use.

The films were evaluated for uniformity of weight, thickness [14], swelling
index[15], mechanical properties [16, 17] and disintegration time [18, 19].

Uniformity of weight. Each film was individually weighed on analytical balance
(Shimadzu Electronic Balance, Japan) and average weight of 10 films was found. It is
considered that the film stood the test if none of individual masses differs from the average
mass more than £10%. If one of the films didn’t stand the test the determination was
carried out on 20 films in addition [14]. A large difference in weight denotes the
nonuniform distribution of the drug in the film.

The thickness of different films was measured using a calibrated thickness gauge
(Campak, Poland) with an accuracy of 0.001 mm[14]. The thickness was measured by
placing each film between the anvil and the presser foot of the dial gauge at 5 different
points (center and 4 corners) on the film to ensure the uniformity of the film thickness and
the mean value was calculated.

The swelling index. The film sample was weighed and placed on a preweighed
stainless steel wire mesh. The wire mesh was then submerged into the petridish containing
20 ml distilled water. The increase ofthe film’s weight was determined at regular time
intervals until the constant weight was obtained [15].

Mechanical properties of films were evaluated by test bursting machines (Kimura
Machinery type 050/RT-601U) at the movable traverse's transference speed of 25
mm/min.The determination of physical and mechanical properties of polymer films by the
break method was carried out. It is based on deformation of the sample which is effected
by a pin indenter to determine the tensile strength and elongation at the break [16-19].

Tensile strength is an indicator of the film's toughness. Captopril films were cut
into specimens of round shape with a diameter 17 mm. The geometric dimensions of the
films were measured atthe accuracy of 0.01 mm using caliper «Microtechy at 5 different
positions. Film thickness was measured by means of manual thickness gauge with an
accuracy of 0.001 mm at 5 different positions. The maximum load at the moment of the
film's break at the accuracy of 0.001 kgf was fixed on the scale of the device. The
elongation of the sample at the moment of its break with measurement error up to 0.1 mm
was determined on the clock type indicator.

Tensile strength (ox) was calculated using the formula (1):

Oy = P 1
= A 1)
where «Fp» is the maximum force at breakage,kgf;
«Ao» is the initial cross sectional area of the sample, cm?,
The reported data is themean of 3 individual determinations.
Elongation of films. For the determination of films’ elongation, the indenter'smoving
from the moment of its collision with the sample to its breakthrough was measured [16,
17].
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The percentage elongation of the films wascalculated using the formula (2):

e=257.1 25 @)
D

where «l» is the movement of the indenter from the moment of contact with the sample to
its breakthrough;

«D» is the diameter of the hole of the clamping ring.

The research results are presented as an average value. Statistical analysis was
performed using Student’s t-test. The value of p < 0.05 was taken as the level of
significance [20].

Results and Discussion

Fast-dissolving films of captopril were prepared by a solvent casting method
according to the matrix given in Table 2. The obtained films were evaluated according to
the following indicators: uniformity of weight, thickness, swelling index,tensile strength,
elongation of filmsand disintegration time. The results of the study of these indicators are
shown in Table 2.

The obtained results of the study were subjected to variance analysis.The
verification of the influence of factors on significance was carried out with the help of F —
value. The test was performed to estimate the significance of the model. At 5% level of
significance, a model is considered significant if the Frest > Fo.0s.

The results of comparative design show that 3 groups of factor shave a significant
influence on the weight variation of captopril FDFs: D > A > B. The comparison of
excipients from the group of polymers (D) gives the following benefits: HPC (dy) >
Kollicoat IR (ds) > HPMC Vivapharm® E15 (ds) > HPMC+PEG 6000 (ds) = PVA (ds) =
HPMC Vivapharm® E3 (ds;) > HPMC+PEG 4000 (d7) > HPMC Metolose®90 SH 100 000
(d1) > HPMC Metolose® 65 SH 50 (d>).

Polymers of PVA and Kollicoat IR provided the formation of slightly rough in
texture, less flexible, translucent, harder and inelastic films with a larger mass. Films
which were formed using polymersHPC, or HPMC or combinations HPMC with PEG
4000 or PEG 6000 were characterized by close values of the average weight, which ranged
from 130 to 160 mg.These films were smooth, flexible and transparent. The films obtained
from HPMC Metolose® were very thin and light with an average weight of 60 and 70 mg.

Among the investigated samples of disintegrants Polyplasdone XL-10
crospovidone (az) and SSG (as) had better influence on the average weight of captopril
FDFs. The value of this indicator was improved due to such plasticizers as glycerol (by)
and PEG 400 (bs).

The results of the variance analysis show that 3 groups of factors are significant
and influence on thickness of captopril FDFs. The effect of different groups of excipients
may be placed in the following rank order: factor D > factorA > factorB.

However, the influence of factor D (the type of polymer) on the thickness of the
films is the most significant. The optimal value of this indicator is provided by the
combination of HPMC with PEG 4000 and the combination HPMC with PEG 6000, when
using them the thickness of the films is 0.25 and 0.22 mm, respectively (Fig. 1).
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HPMC Metolose® 90 SH 100 000 0,15

HPMC Metolose® 65 SH 50 0,15

HPC 0,2

HPMC+PEG 6000 10,22

HPMC+PEG 4000 0,25

HPMC Vivapharm® E15 ] 0,27]

HPMC Vivapharm® E3 0,3

PVA ]0,31

Kollicoat® IR : : : : : : |0,33

0 0,05 0,1 0,15 0,2 0,25 0,3 0,35

Thickness of films, mm

Fig. 1. The effect of polymers on the films' thickness

The lowest values of films' thickness were obtained by using sodium
croscarmellose (a;) and SSG (as) as disintegrants. Glycerol (b;) and PEG 400 (bs)
prevailed over propylene glycol (b:) in the group of plasticizers.

The rank order of the influence of the studied factors on the swelling index has the
following form: D > A > B > C. The largest percentage of swelling was observed by using
HPMC Metolose®90 SH 100000 and HPMC Metolose® 65 SH 50 which prevailed over
other polymers. High values of swelling index were also obtained by using HPMC
Vivapharm® E3 (365%), or combination of HPMC with PEG 6000 (313%) or HPC
(310%). In disintegrants’ group, Polyplasdone XL-10 crospovidone (az) had the benefits
over SSG (as) and sodium croscarmellose(ai). Among plasticizers propylene glycol (b1) or
glycerol (b2) had significant influence on the value of swelling index. The group of
sweeteners showed the slightest influence on the results of this indicator: sorbitol(cz) >
sucralose(ci) > mannitol(cs).

One of the most important technological indicators of FDFs is its disintegration
time. It is the time at which the film breaks or disintegrates when brought in contact with
water or saliva. This test is carried out by placing the film in the phosphate buffer. The
disintegration time should be up to 3 min.There is no official guidelines available for fast
disintegrating oral films.

The disintegration time less than 3 min which was observed in all formulations
except #5, 16 and 21, met the requirements for fast dissolving systems. The most
significant effect on the disintegration time of captopril FDFswas made by the group of
polymers.Films containing HPMC in combination with PEG 6000 or PEG 4000
disintegrated the fastest. Films containing HPMC Metolose® 65 SH 50 or Kollicoat IR also
disintegrated fairly quickly (Fig. 2).
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PVA 600

HPMC Metolose® 90 SH 100 000 || 96

HPMC Vivapharm® E3 [[11]88,3

HPC [ 52|7

HPMC Vivapharm® E15 [[] 51|7
Kollicoat® IR [[] 51

HPMC Metolose® 65 SH 50 [[1]41,3
HPMC+PEG 4000 [] 34

HPMC+PEG 6000 []]21,7

The desintegration timg, s 100 200 300 400 500 600 700

Fig. 2. The effect of polymers on the disintegration time of captopril FDFs

The mechanical properties of the film give ideas about abilities to withstand the
force during processing, packaging, transport and handling. The tensile strength and
elongation of captopril FDFs were also investigatedfor characteristics of the physical and
mechanical properties of the films.Only the group of factors D (type of polymers) is
statistically significant for the impact of captopril films on the tensile strength.The highest
value of tensile strength for captopril FDFs was observed when using HPMC Metolose®
65 SH 50 (1.77 MPa) or HPMC Metolose®90 SH 100000 (1.59 MPa). HPMC
Vivapharm® E3 (1.58 MPa), HPC (1.46 MPa) and HPMC Vivapharm® E15 (1.44 MPa)
have shown better influence on this indicator too.

The most significant effect on the elongation of captopril FDFs has been made by
the group of polymers and the group of plasticizers. The rank order among polymers
according to the influence on the elongation of films is as follows: PVA >HPMC
Vivapharm® E3 > HPC > HPMC Metolose®90 SH 100 000 > HPMC Vivapharm® E15 >
HPMC Metolose® 65 SH 50 > Kollicoat® IR > HPMC+PEG6000 > HPMC+PEG4000.
PEG 400has the most significant impact on the elongation prevailing over glycerol (b)
and propylene glycol (b).

Since, different factors have better influence on different indicators according to
the variance analysis. So, it is necessary to transfer them into dimensionless quantities,
using the desirability function, a generalized quality indicator [20].

The results were subjected to dispersion analysis. Emerging influence on the
descriptive function indicators was shown by polymers. In regard to the influence on the
desirability function, the samples of polymers can be placed in the following sequence:
HPMC Vivapharm® E15 > HPMC Vivapharm® E3 > HPMC Metolose® 65 SH 50 >
HPMC Metolose®90 SH 100000 > HPMC+PEG6000 > HPC > HPMC+PEG4000 >
Kollicoat® IR > PVA.The leading role in this group is given to HPMC Vivapharm® E15,
which was selected for future research.
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The second place in the ranking was taken by the group of disintegrants.
According to dispersion analysis, SSG has an advantage over Polyplasdone XL-10
crospovidone and significantly exceeds sodium croscarmellose. Therefore, SSG was
chosen for further research.

So, in the group ofplastisizers, PEG 400 has an advantage over glyceroland
propylene glycol according to the results of the average values of the calculated response.

There is no «leader» among sweeteners in terms of impact on the generalized
quality indicator. Mannitol has a slight advantage over sorbitol.

A promising area of further research is the development of the final composition
of new captopril fast dissolving films. The results of this study are the basis for
determining the optimal composition of drug-loaded films using a regression analysis to
find out the quantitative ratio of excipients, as well as using a Quality by Design approach
for detailed analysis of major risks that can happen during manufacturing conditions.

Conclusions

Fast dissolving films are a novel approach in oral drug delivery systems. Oral
films have many advantages related to disintegration, dissolution and bioavailability over
traditional dosage forms. In addition to this, they can also be used when quick action is
required.For the present study, captopril was selected as a model drug candidate. When
captopril is taken under the tongue, its antihypertensive effect occurs within 5-15 minutes.

The experimental series of captopril FDFs were obtained by solvent casting
method. Formulations were designed according to the method of 3*3*3 Latin
hypercube.The physical and technologicalproperties of captopril FDFs were studied.
Based on the obtained results related to the choice of excipients, the best excipients were
chosen for the development of captopril FDFs. According to the results of desirability
function, the best values of technological parameters of captopril FDFs were obtained
when using HPMC Vivapharm® E15 as a polymer, PEG 400 as a plasticizer, sodium
starch glycolate and sorbitol. These excipients in film formulations showed more rapid
disintegration and better mechanical properties.
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ABSTRACT

Drug-loaded films are of great interest among fast-dissolving drug-delivery systems. The creation of
fast-dissolving films for the treatment of cardiovascular diseases is important.The first inhibitor of angiotensin-
converting enzyme to appear on the world market was captopril, which is used to treat hypertension, chronic
heart failure and others. Captopril has an antihypertensive effect, which manifests itself within 5-15 minutes
after sublingual administration.
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The aim of our study was to develop the technology of captopril fast dissolving films by solvent
casting method and analyze the influence of groups of excipients on technological properties of the films.

The influence of the character of polymers, plasticizers, disintegrants and sweeteners on the
technological properties of experimental batches of captopril fast dissolving films was studied. Such
technological indicators as uniformity of weight, thickness, swelling index,tensile strength, elongationand
disintegration time were studied.

The influence of excipients' composition on the technological indicators of captopril fast dissolving
films has been researched. It was found out that the effect of the type of polymer had the decisive influence on
all parameters of films.The selected plasticizer determined the elasticity (films' elongation), film thickness and
weight variation. Optimal values of the average weight and thickness of captopril films are provided by the use
of a polymer in the combination of HPMC with PEG 4000 or a combination of HPMC with PEG 6000, as a
plasticizer — glycerin or PEG 400. The best results of films' swelling were obtained with the introduction of
HPMC brands Metolose® 90 SH 100 000 or Metolose® 65 SH 50, Polyplasdone XL-10 crospovidone,
propylene glycol and sorbitol. The disintegration time less than 3 min was observed in all investigated film
compositions, except those containing PVA. The highest value of tensile strength for captopril films was
obtained using HPMC brand Metolose® 65 SH 50 or Metolose®90 SH 100 000.

Using the desirability function, the optimal excipients within the studied groups were selected.lt has
been established that the optimal values of the technological parameters of captopril films can be achieved
using Hydroxypropyl MethylcelluloseVivapharm® E15, polyethylene glycol 400, sodium starch glycolate and
sorbitol.
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! Tepuoninvcoruii nayionanonuti meduunuii ynisepcumem imeni I . F'opbaueecviozo

2 Hayionanvuuii yniepcumem «JIvgiecoka nonimexmixa»

BUBYEHHS BIUIMBY JOITIOMDKHNX PEHOBMHHA TEXHOJIOTTYHI BJIACTUBOCTI
MBUAKOPO3UMHHUX IVIIBOK KAIITOITPUITY

KurouoBi ciioBa:mBuikopo34yrHHA IUTiBKA, KAITONPUII, HONIMep, IacTr(ikaTop, AUCTIepCiiHui aHawi3
AHOTANIA

Cepen IBHIKOPO3YNHHIX CUCTEM JOCTaBKHU JIIKAPCHKHUX 3aC00IB3HAUHY3aIiKaBICHICTh BUKIIHKAIOTh
JKapChKi IUTIBKU. AKTyaJJbHUM € CTBOPEHHS IIBUAKOPO3UYMHHUX JIKapCHKUX IUTIBOK JUIS JIIKYBaHHS CEPIIEBO-
CYAMHHUX 3aXBOPIOBaHb. IlepminM iHriGiTOPOM aHTiOTEeH3WH-NIEPETBOPIOIOYOro (hepMeHTy, 10 3’SBHBCS Ha
CBITOBOMY PHHKY, CTaB KalTONPWJI, KU 3aCTOCOBYIOTH JUIS JIIKyBaHHS TiNEPTOHIYHOI XBOPOOM, XPOHIYHOT
cepleBoi HemocTaTHOCTI Ta iH. Kamrompwi BUSBISIE aHTUTINEPTEH3WBHUH e(eKT, SKUH MpOSBISETHCT
npoTsroM 5—15 XB micist puHOMy ]| S3HK.

Mera Hamoi poGOTH — po3pOoOIEHHST TEXHOJIOTI] IBUAKOPO3UYMHHNX IUTIBOK KAITONPUITy METOJOM
HOJIUBY 3 BHIIAPOBYBAHHSIM PO3YMHHUKA Ta JOCITI/PKCHHsS BIUIMBY TIpyN JOINOMDKHHX pEYOBHMH Ha iXHi
TEXHOJIOT1YHi BIACTHBOCTI.

JlocnipKkeHo BIUTHB IPUPOIH TOJIIMEPIB, MIacTH(IKATOPiB, pO3IyNIyBadiB Ta ITiJCOJNOKYBadiB Ha
TEXHOJIOTIYHI ~ BIIACTHUBOCTI  EKCIIEPUMEHTAIbHUX  CEpii  MIBUAKOPO3YMHHMX  IUTIBOK  KaITOINPHUIY.
JocmimpkyBand Taki TEXHOJOTIYHI TMOKA3HUKH: OJHOPITHICTP MacH, TOBIIMHA IUTIBOK, CTYIIiHb HaOpSKaHHS,
IPaHUIL MIIIHOCTI M/l Yac MPOPHUBY, BiTHOCHE BUAOBKEHHS i/ Yac MPOPUBY, Yac PO3MaTaHH.

BuBueHo BIMB pI3HUX TPyn ONOMDKHHX PEYOBHH HAa TEXHOJOTIYHI  BJIACTUBOCTI
MIBUIKOPO3YMHHNX IUTIBOK KaNTONpHIy. BeTaHOBIIEHO, IO BIUIMB BUAY TIONIMEpPY € BH3HAYAIBHAM Ha YCi
MOKa3HUKH TUTiBOK. Big o6paHoro rmactudikaropa 3aleXHuTh eNaCTUYHICTD (BIAHOCHE BHIOBKCHHS MiJ Yac
NPOPHUBY), & TAKOXK TOBIIMHA Ta Maca IUIiBKM. ONTHMaJbHI 3HAUYCHHS CepeAHbOI MacH Ta TOBLIMHHU ILTiBOK
KanTonpuiy 3abe3nedye BUKOpUCTaHH K monimMepy kom6inarii I'TIML] i3 ITEI" 4000 a6o xom6inauii I'TIML]
i3 I1ET" 6000, sx mmactudikaropa— rinepuny ado ITEI 400. Kpamii pesynsratu HaOyXaHHS IUTIBOK OJIepIKaHO
y pasi BBemenns no ix ckuagy [TIMI] mapok Metolose® 90 SH 100 000 aG6o Metolose® 65 SH 50,
Polyplasdone XL-10 kpocroBifoHy, MpoIiJeHrTiKomo Ta copOity. Yac posnanaHHs MEHIIE 3 XB OTPUMAIN
JUIS BCIX JIOCHIDKYBaHUX CKJIAIiB IUTIBOK, 32 BHHSATKOM THX, siki mictuu [IBC. HaiiGinbime 3HaueHHS
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MIIHOCTI IIPH TIPOPUBI VIS MIBUAKOPO3YMHHUX IUIIBOK KaNTONPITy Oyio oTpuMaHo npu 3actocyBanHi I TIMI]
mapku Metolose® 65 SH 50a60 Metolose®90 SH 100 000.

3a momomororo QGyHKIIT 6akaHOCTI 0OpaHO ONTHUMANBHI JONOMDXKHI PEYOBHHM B MeXaxX BUBUCHHX
rpyn.BcraHoBieHO, 10 ONTHMaibHI 3HAYEHHS TEXHOJOTIYHMX IapaMeTpiB IUTIBOK KalTONPWIIy MOXKHA
JIOCATHYTH, BUKOPHCTOBYIOYHM TiJpPOKCHUIIPONIIMETHILEN0N03y Vivapharm® E15, momerwrenraikons 400,
HATPil0 KPOXMAJIb TIIIKOJIAIT Ta COpPOIT.
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! Tepnononvckuti nayuonanvuwiii meduyunckuti ynusepcumem umenu M. . I'opbauesckozo

2 Hayuonanshwiil ynueepcumem «JIb606CKas nOIUMEXHUKAY
U3YYEHMEBJIMSHUABCIIOMOIATEJIBHBIX BELECTB HA TEXHOJIOTMYECKHUE CBOMCTBA
BBICTPOPACTBOPUMBIX TINIEHOK KAIITOITPUJIA

Knroueble c10Ba: ObICTpOpPAcTBOpHMAs TNIEHKA, KAITOIPHJI, TIOJIMMED, IIACTH(UKATOP, AUCTICPCHOHHBIH
aHau3

AHHOTALUA

Cpenn  OBICTPOPAaCTBOPUMBIX CHCTEM JOCTaBKH JIGKAPCTBEHHBIX CPEACTB  3HAUUTEIBHYIO
3aMHTEPECOBAHHOCTb  BBI3BIBAIOT  JICKAPCTBEHHBIE  IUICHKH.  AKTyalbHBIM  SIBISIETCSL  CO3IaHHE
OBICTPOPACTBOPUMBIX IUICHOK AJSI JICUCHHUS] CEPIECIHO-COCYIHCTBIX 3aboneBaHMil. [lepBbIM HHTHOUTOpOM
aHTHOTEH3HMH-IIPEeBpaIaloero GpepMenTa, MOSBUBLIIEMCS HA MHPOBOM pBIHKE, CTajl KalTONPHJ, KOTOPBIH
MPUMEHSIOT Uil JICYSHUs] THUIEPTOHWYECKOi OOJe3HH, XPOHHYECKOH CepAeYHOW HEeJOCTaTOYHOCTH U T. A.
KanTonpui oxas3plBaeT aHTUTHIEPTEH3UBHBIN 3P EKT, KOTOPHIA MPOSABISIETCS B TedeHHe 5—15 mMuH mocne
npueMa Mo s3bIK.

Lens Hamelt paboTsI — pa3paboTKa TEXHOJIOTUH OBICTPOPACTBOPHMBIX INIEHOK KAITOMPHIIA METO0M
JUTBhSI C HCIAPEHWEM pAcCTBOPHUTENsI M HCCIIEAOBAaHMS BIMSHMSA TPYNI BCIIOMOTATEIbHBIX BEIIECTB Ha
TEXHOJIOTHIECKHE NTOKA3aTeN! IUICHOK.

HccnenoBano  BIHSHHE  TIPUPOABI  TOJNMMEPOB,  IUIACTH()HUKATOPOB,  Pa3pBIXNIUTENCH U
MOJICIACTUTENCH Ha TEXHOJOTMYECKHE CBOWCTBA JKCIEPUMEHTANBHBIX CEpUil OBICTPOPACTBOPHMBIX IUICHOK
Kanronpuia. MccinenoBany Takue TEXHOJIOTWYECKHE MOKAa3aTeNH: OZHOPOIHOCTh MACCHI, TOJNIIWHA, CTETECHb
HabyxaHMs, IpeJiell IPOYHOCTH PH NPOPHIBE, OTHOCHTEIBHOE YUTMHEHHE P MIPOPBIBE, BPEMsI paciaza.

W3ydeHo BiIMsHWE KOMIOHEHTOB COCTaBOB HA TEXHOJOTHYECKHE CBOICTBA OBICTPOPACTBOPHMBIX
IUICHOK KalTONpWJa. YCTaHOBIEHO, YTO BIMSHUE BHAA MOJIMMEpa SBISETCS ONPEAEIIOIMM Ha BCE
nokaszaresii IieHoK. OT BBIOPaHHOTO IUIACTH(HKATOPA 3aBUCUT 3JIaCTUYHOCTH (OTHOCHUTENBHOE YIJIMHEHUE
MU TIPOpBIBE), TOMIIMHA M Macca IuIeHKH. ONnTHManbHBIE 3HAYEHHS CPEHEH MacChl M TONIIMHBI IUICHOK
Kanronpuia o0ecreYnBaoT UCHOIb30BaHUE B KadecTBe nosimMmepa komoOunaumu [TIML] ¢ TI9T 4000 wnm
xomOuHaru ['TIMIL ¢ I13I" 6000, xak mmactudukaropa — raumepuHa uwm [19I" 400. Jlyumme pesymbTaTs
HaOyXaHus IUIGHOK IOJyueHsl IpH BBeaeHuH B ux coctaB ['TIMI[ mapox Metolose® 90 SH 100 000 wan
Metolose® 65 SH 50, Polyplasdone XL-10 kpocrnoBumoHa, MPOMMICHITIMKOIS U copOuta.Bpems pacmana
MeHee 3 MUH MONYYHIM U BCeX M3YJaeMBIX COCTaBOB IUICHOK, 3a MCKIIFOUEHHEM TEeX, KOTOPHIE COMCpIKaIII
[1BC. Hau6oubiiee 3HaUueHNE IPOYHOCTH MPH HPOPBIBE AJIsI OBICTPOPACTBOPUMBIX IICHOK KaNTONpHia ObUIO
nojydeHo 1pu npumenennn [TIMIT mapku Metolose® 65 SH 50 unu Metolose®90 SH 100 000.

C IIOMOIIBIO q)yHKLlI/II/I KCJIAaTCIIbHOCTH 1/136pam/1 OIITUMAJIBHBIC BCIIOMOTAaTCJIbHBIC BCIICCTBA B
Ipefiesiax W3y4EeHHBIX TPYMILYCTAaHOBJICHO, YTO ONTHMAJIbHBIE 3HAUYEHHS TEXHOJOTHYECKHX IapaMeTpOB
IUIEHOK KaNTONPUIA MOXKHO JIOCTHYb, HCTONB3ys THIAPOKCHMPONMIMETHINENTON03y Vivapharm® E15,
NOJUATUICHIIIMKONB 400, HaTpUsT KPaXMaIITIIMKOJISAT U COPOUT.

Enexmpounna adpeca onsa nucmysanns 3 asmopamu: pavlijukm@tdmu.edu.ua
(Temuyxk M.B.)
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