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Development of methods for analysis of the amount of flavonoids
and their stability study in the combined dental gel

An important aspect in the pharmaceutical development of dental medicines is to provide them with a prolonged
therapeutic effect while reducing the side effects of drug substances and the possibility of long-term use. This can be
achieved by using active components of plant origin.

Aim. To develop methods for analyzing biologically active substances in the composition of a new combined
dental gel.

Materials and methods. The study object was a dental gel containing “Phytodent” complex tincture (PJSC “CPP Chervo-
na zirka”, Ukraine). Based on the analysis of the composition of the tincture it was proposed to carry out standardiza-
tion by the amount of biologically active substances, namely flavonoids. Identification was carried out by TLC, while the quanti-
tative determination by absorption spectrophotometry, the ultraviolet and visible method by the reaction with aluminum
chloride using the standard method calculated with reference to rutin and the absorbance measurement at 406 nm.

Results and discussion. As a result of the research, the methods for the analysis of flavonoids in the composi-
tion of the new combined gel have been developed. The spectrophotometric method developed is characterized by
specificity, accuracy, precision and linearity with r = 0.9998. One of the important issues when using components of
plant origin is their stability both during preparation and storage. Using the method developed the stability of flavonoids
has been studied depending on pH changes of the carbomer-based dental gel.

Conclusions. It has been determined that the methods developed are easily reproducible and allow to identifying
and quantifying flavonoids in the dental gel. It has been found that a stable content of flavonoids is characteristic of the carbomer-
based gel neutralized to pH values from 5.0 to 6.0.

Key words: dental gel; flavonoids; spectrophotometry; stability; pH

KO. C. Macnin', A. C. MatepieHko', O. A. Py6aH’, |. B. beapyk', J1. IBaHayckac?
"HaujioHanbHui hapmaueBTUYHMI yHIBepeuTeT MiHiCTEPCTBa OXOPOHM 300pOB’A YKpaiHu

2 JInToBCbKUIA YHIBEPCUTET Hayk Npo 340poB’si, KayHac, Jlutea

Po3pobka meToamk aHanisy cymu conaBoHOIAIB i BUBYEHHSA iX CTAbiNbHOCTI
B KOMGiHOBaHOMY AeHTanbHOMYy reni

BaxnmeBmm acnektom hapmMaLeBTUYHOI po3pobKy AeHTanbHMX NpenapariB € HaflaHHs iM TpMBaroro TepanesThy-
HOro eheKTy 3a OAHOYACHOIO 3MEHLLEHHS MOBIYHNX €PEKTIB NiKAPCbKUX PEYOBUH Ta MOXITMBOCTI TPUBASIOro 3acTocy-
BaHHA. LIboro MoxHa JocArtv, BUKOPUCTOBYHOUN aKTUBHI KOMMOHEHTU POCIIMHHOIO MOXOMXEHHS.

MeTa pocnigxxeHHs. [locnigxeHHs npucBaYeHo po3pobui MeToAiB aHanidy 6ionoriyHo akKTMBHUX PEYOBUH Y CKNa-
[Ji HOBOro KOMGIHOBaHOIO leHTaNbLHOro rento.

Martepianu Ta metoau. O6’exTom gocnigkeHHs OyB AeHTanbHWUIA refb, 40 CKNagy SKOro BXOAMIa KOMMIeKcHa
HacTorka «®itopeHT» (MAT «XP3 «YepBoHa 3ipka»», YkpaiHa). Buxoasum 3 aHanidy cknagy HacTtoviku, 6yno 3anpo-
NMOHOBaHO MPOBOAUTY CTaHAAPTMU3ALLIK0 3a CYMOO BiONOriYHO aKTUBHUX PEYOBUH, @ caMe hrnaBoHOIAIB. laeHTudikadito
nposoamnmn 3a gornomoroto TLUX, a kinbkicCHe BM3Ha4YeHHS — 3a AonomMoro abcopbuiriHoi cnektpodoTomeTpii B YO i
BUANMMMWX LiNsiHKaX CnekTpa LUNSXom peakuii 3 XNopuaom antoMiHilo Ta BUMIPIOBaHHAM NOrMnHaHHA 3a 406 HM cTaH-
[apTHUM METOLOM 3 BUKOPUCTAHHSIM PYTUHY SIK CTaHOapTYy.

Pe3ynbraTy Ta ix o6roBopeHHs. Y pesynbraTti AocnimxeHb O0yno po3pobrneHo MeToaukn aHanidy cnaBoHOILIB
y cKknagi HoBoro koMOiHOBaHOro rento. Po3pobneHnii cnekTpoOTOMETPUYHMIA METOA XapaKTepU3yeTbesa cneumndiy-
HICTHO, TOYHICTIO, NPELM3INHICTIO | MiHiMHICTIO 3 1 = 0,9998. OgHMM i3 BaXXNMBUX NUTAHb BUKOPUCTAHHA KOMMOHEHTIB
POCIMHHOIO MOXOMKEHHS € IXHA CTIMKICTb 5K Nid Yac NpUroTyBaHH4, Tak i nig Yac 3bepiraHHs. 3a gonomoroto po3pobre-
HOro MeToAy BMBYanu cTabinbHICTb (hnaBoOHOIAIB 3aNeXHO Big 3MiH pH AeHTanbHOro rento Ha OCHOBI kapbomepy.

BucHoBku. BusiBneHo, o po3pobneHi MeToam nerko BigTBOPHOKTLCS | 4O3BONSATL iAEHTUIKYBaTU Ta KiNbKiCHO
BM3Ha4aTh (bNaBOHOIAM B AeHTanbHOMY reni. BusiBneHo, wo ctabinbHui BMICT (oNaBoHOIAIB XapakTepHWIA ANS rento
Ha OCHOBI kapbomepy, HerTpanisoBaHoro 4o 3HaveHb pH Big 5,0 0o 6,0.

Knroyoei crioga: deHmarnbHuUl eenb; ¢hriagoHoiou; criekmpoghomomempis; cmabinbHicms, pH
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"HaumoHanbHbI dhapMaLeBTUYECKMI YHUBEPCUTET MUHUCTEPCTBA 34PaBOOXPaHEHMS YKpanHbI
2JINTOBCKWI YHUBEPCUTET Hayk Npo 3aopoBbe, KayHac, Nnutea

Pa3spaboTka MeToAMK aHanu3a cyMmbl ¢pflaBOHOUAOB U U3yYeHue UX CTabUnbHOCTU
B KOMOMHMPOBaAHHOM AeHTarlbHOM rene

BaxxHbIM acnekTom dapmaueBTUYeCcKor pa3paboTkn CTOMaTONOrMYeckux npenapartoB sBAsieTcs obecneyeHne
NPOMOHIMPOBAHHOIO TEpPaneBTUYECKOro 3chdeKTa Npy OAHOBPEMEHHOM CHDKEHUM NOOOYHBLIX 3¢P(EKTOB NIEKAPCTBEH-
HbIX BELWECTB U BOSMOXXHOCTU ANTUTENTbHOIo NpUMeHeHua. 3OTOro MOXHO ,ElO6I/|TbCF|, ncnonb3ya akTBHblIE KOMMNOHEHTbI
PaCTUTENBbHOIO NPOUCXOXOEHUA.

Lenb uccnegoBaHus. Halle nccnegosaHve nocesileHo pa3paboTke MeToAoB aHanu3a 61Monornyeckn akTme-
HbIX BELLECTB B COCTaBE HOBOMO KOMOUHMPOBAHHOIO CTOMATONOMMYECKOro ressi.

Martepuanbl n metogbl. OGLEKTOM NCCreaoBaHNs SABMNSANCSA CTOMATONOMMYECKUIA refnb, B COCTaB KOTOPOrO BXO-
auna komnnekcHasi Hactorka «dutogeHT» (HAO «XD3 «KpacHas 3Besgar»», YkpauHa). Micxoasa n3 aHanmsa cocrasa
HaCTOVIKM, obIno npeannoXeHo nNpoBoAUTb CTaHOapTU3auuio No cymme OMONOrMYecKn akTUBHbIX BelwecTB, a UMEHHO
dnaBoHonaoB. NoeHTudukaumio nposogunu ¢ nomousio TCX, a KonmyecTBeHHOE OonpeaeneHne — ¢ NOMOLLbIO Me-
Toa abcopOLMOHHON cnekTpooTOMETpUN B YO 1 BUAMMBIX yHacTKax CnekTpa no peakuum ¢ Xnopuaom antoMUHKS
CTaHAapTHbIM METOAOM B OTHOLLEHUU PYTUHA N U3MEPEHMN ONTUYECKOWN NNOTHOCTM Npu 406 HM.

Pesynkratbl u ux o6cyxaeHue. B pesynisrare nccnegoBaHuii 6binv paspaboTaHbl METOAUKY aHanm3a naBoHONa0B
B COCTaBe HOBOrO KOMOMHMPOBAHHOTO rensi. PaspaboTaHHbIN CneKTPOOTOMETPUYECKUA METO XapaKTepuayeTcs
CNeunUYHOCTBIO, TOYHOCTLIO, MPELM3NOHHOCTBIO U NTIMHENHOCTLIO ¢ r = 0,9998. OgHMM 13 BaXKHbIX BOMPOCOB Mpu
ncnonb3oBaHUM KOMMOHEHTOB PaCTUTENIbHOIO NMPOUCXOXOEHUA ABNAETCA UX CTabunbHOCTb Kak npu NpuUroToBneHnu,
Tak 1 nNpu xpaHeHun. C NnoMoLLbio pa3paboTaHHOW METOAUKM U3ydanu cTabunbHOCTb hriaBOHOMAO0B B 3aBUCUMOCTU
OT U3MeHeHuns1 pH cTomaTonorM4yeckoro refst Ha ocHoBe kapbomepa.

BbiBoAbI. YCTAHOBMNEHO, YTO pa3paboTaHHble MeTOAbI JIErko BOCNPOM3BOAMMbI M MO3BONSAT MAEHTUDOMLMPOBATb
1 KONMMYECTBEHHO OonpeaenaTb riaBoHOMAbl B CTOMATONOMMYECKOM refie. YCTaHOBIEHO, YTO CTabunbHOe coaepka-
HWe priaBoHOMOO0B XapaKTepHO ANs rens Ha ocHoBe kapbomepa, HeWTpanuM3oBaHHOro A0 3HadYeHu pH ot 5,0 o 6,0.

Knroyeenie criosa: cmomamorioaudyeckull eenb; ¢hriag8oHoUdbI, criekmpogomomempusi; cmabunsHocms; pH

Introduction. One of the promising areas of pharma-
ceutical science is the development of new medicines
for the treatment of various diseases. Along with the search
for new synthetic molecules, much attention is paid to
the development of combined preparations, which com-
bine the action of active pharmaceutical ingredients (API)
of synthetic origin with herbal components. This combi-
nation often helps to increase the therapeutic effect and
reduce possible side effects [1]. This approach is often
used in the treatment of dental diseases; it allows exten-
ding the range of action on the pathogenesis of diseases.

In the complex therapy of various dental patholo-
gies, medicinal plants are widely used; it is associated
with their high efficiency, safety, minimal side effects
and allergic reactions. Herbal components are charac-
terized by a wide spectrum of action: they exhibit anti-
microbial, anti-inflammatory, analgesic, immunomodu-
lating, hemostatic and wound healing effects, and also
have a positive effect on metabolic processes, improve
microcirculation, normalize homeostasis, and increase
the protective properties of tissues and the body as a whole.
At the same time, some of them are not inferior to syn-
thetic agents in the effectiveness of the therapeutic ef-
fect [2-8].

In addition to the native medicinal plant raw mate-
rial, tinctures and extracts are often used in dental pre-
parations. In dental practice, an alcohol solution of chloro-
phyllipt, an alcohol tincture of calendula and propolis,
“Phytodent” tincture, an alcohol solution “Stomatophyt”
used in the local treatment of inflammatory diseases of
the oral mucosa and periodontium are known. However,
the constant use of alcohol solutions can lead to thinning

and dryness of the oral mucosa, which, ultimately, on
the contrary, will increase the inflammatory process in
the gums. Therefore, the transfer of an alcohol tincture
into a gel form will reduce its irritating and dehydrating
effect and provide this drug with an adhesive and pro-
longing effect [9-11].

For the treatment and prevention of infectious and
inflammatory diseases of the parodentium, oral mucosa,
as well as for adaptation to removable dentures, we are
developing a combined dental gel under the name “‘Cholident”,
which includes APIs of both natural and synthetic origin,
such as 80 % choline salicylate (Basf Pharma, Switzer-
land), lidocaine hydrochloride (Societa Italiana Medici-
nali Scandicci, Italy) and the herbal medicine “Phyto-
dent” tincture (PJSC “CPP Chervona zirka”, Ukraine)
in the form of a complex tincture based on seven types
of the medicinal plant material: calamus rhizome (Acorus
calamus L.); marigold flowers (Calendula officinalis L.),
nettle leaves (Urtica dioica L.); chamomile flowers (Chamo-
milla recutita L.); sophora Japanese fruit (Sophora japo-
nica L.); celandine herb (Chelidonium majus L.); rose
hips fruits (Rosa majalis Herrm.) [12]. As a gelling agent
a carbomer of Polacril® 40P brand (Amedeo Brasca & C. Srl,
Italy) approved for application in oral medicinal products
and capable of forming a high-quality gel in the presence
of an alcohol tincture was used [13]. OraRez® W-100L16
(BOALI, China) was added in the gel composition as
a mucosal adhesive; it contributed to increasing the gel
retention time in the oral mucosa and, thus, improving
its therapeutic efficacy [14].

During the experimental studies the rheological, bio-
pharmaceutical and adhesive properties of the combined
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gel were studied, and its antimicrobial and specific ac-
tivity was proven [15]. However, it is known that in
the pharmaceutical development of new medicines, one
of the necessary steps is standardization of the finished
product.

The aim of this work was to develop methods for ana-
lyzing one of the components of the gel, namely “Phyto-
dent” tincture as part of a combined dental preparation.

Materials and methods. The study objects were
the experimental samples of the new combined dental
gel “Cholident”.

Reagents meeting the requirements of the State Pharma-
copoeia of Ukraine (SPhU) [16] harmonized with the Euro-
pean Pharmacopoeia [17] were used. The identification
of flavonoids in the gel was carried out using the method
of'thin layer chromatography (TLC). To apply the samples
to the plates, a GAMAG Linomat 5 sample applicator
equipped with a 100 pl syringe was used. The compo-
nents studied were separated on silica gel plates (HPTLC
Silica gel 60 F 254) in the system of acetic acid R —
formic acid anhydrous R — water R — ethyl acetate R
(11 : 11 : 27 : 100).The results were evaluated using
a CAMAG TLC Visualizer 2 in UV light at a wavelength
of 366 nm.

The quantitative determination of flavonoids in the gel
was carried out by absorption spectrophotometry, the ultra-
violet and visible method [16-17] based on the complexa-
tion reaction with aluminum chloride. UV spectra were
recorded on a Specord 200 Analityk Jena spectropho-
tometer (Germany).

TLC

Test solution. Place 2.5 g of the gel in a 50 ml volumet-
ric flask, add 40 ml of methanol R and treat on an ultra-
sonic bath for 5 min, dilute to the volume with the same
solvent and filter through a blue ribbon filter, discarding
the first portions of the filtrate. Evaporate 40 ml of the fil-
tered solution to dryness under reduced pressure; dissol-
ve the residue in 1 ml of methanol R.

Reference solution. Dissolve 5.0 mg of rutin R in
10 ml of methanol R.

In parallel, under the same conditions, the test solu-
tion of “Phytodent” tincture was prepared. To do it, 5 ml
of tincture was evaporated to dryness under reduced pres-
sure, and the residue was dissolved in 1 ml of methanol R.

TLC procedure. On a TLC plate with F,;, silica gel R
ofa5 x 10 cm layer, apply 2 ul of the reference solution,
3 ul of the test solution of the tincture and 3 pl of the test
solution of the gel as 6 mm strips. Place the plate with
the samples applied in a chamber with a mixture of sol-
vents: acetic acid R — formic acid anhydrous R —water R —
ethyl acetate R (11 : 11 : 27 : 100). When the front of
the solvents passes 8 cm from the start line, remove the plate,
dry in the air for 30 min, spray with the solution of 10 g/1
of diphenylboric acid of aminoethyl ether R in metha-
nol R, then spray with the solution of 50 g/l of macrogol
400 R in methanol R, dry in the air for 30 min and exa-
mine in UV light at a wavelength of 366 nm.

The sequence of zones in the chromatogram of the test
solution and the reference solution should correspond
to the zones given in Tab. 1.

Table 1

The sequence of zones in the chromatograms
of the test solution and the reference solution

Top of the plate
A blue fluorescent zone

An yellowish-blue
fluorescent zone

An yellowish-brown

Rutin: a yellowish-brown

fluorescent zone fluorescent zone (rutin)
An yellow fluorescent zone
Reference solution Test solution
Spectrophotometry

Test solution. Place 5.0 g (accurate weight) of the gel
in a beaker, add 5 ml of ethanol R and heat on a water bath
with constant stirring for 10 min to precipitate the car-
bomer. Filter the resulting solution into a 25 ml volu-
metric flask. In a glass add another 5 ml of ethanol R and
repeat the procedure. Wash the filter with two 5 ml por-
tions of ethanol R and dilute the solution to the volume
with the same solvent and mix thoroughly.

Transfer 5 ml of the filtered solution into a 25 ml
volumetric flask, add 1 ml of aluminum chloride R, di-
lute to the volume with 5 % acetic acid in methanol,
mix thoroughly and leave in a dark place for 30 min.

Blank solution. Transfer 5 ml of the filtered solution
into a 25 ml volumetric flask, dilute to the volume with
5 % acetic acid in methanol, mix thoroughly and leave
in a dark place for 30 min.

Reference solution. Place 50.0 mg (accurate weight) of
the rutin standard in a 100 ml volumetric flask, dissolve
in 60 ml of ethanol R and dilute the solution to the vo-
lume with the same solvent, mix thoroughly. Transfer 5 ml
of the resulting solution into a 25 ml volumetric flask,
dilute to the volume with ethanol R and mix thoroughly.

Transfer 5 ml of the resulting solution into a 25 ml
volumetric flask, add 1 ml of aluminum chloride R, di-
lute to the volume with 5 % acetic acid in methanol,
mix thoroughly and leave in a dark place for 30 min.

Blank solution. Transfer 5 ml of the rutin standard
solution into a 25 ml volumetric flask, dilute to the volu-
me with 5 % acetic acid in methanol, mix thoroughly
and leave in a dark place for 30 min.

The absorbance of the resulting solutions was mea-
sured at a wavelength of 406 + 5 nm.

The quantitative content of flavonoids (%) calculated
with reference to rutin was determined by the formula:

A-my - By Vg W - W ‘P_ A'ms,-P
Ast' Vixt‘ KW‘ I{st' m V; 7A5¢‘m' 20

where: 4 —is the absorbance of the test solution; A4 ,—is the ab-
sorbance of the reference solution; m,, — is the weight of
the rutin standard sample, g; m — is the sample weight
of the gel, g; P — is the quantitative content of the main
active substance in the rutin standard sample, %.

Validation

Validation of the method developed was carried out
in accordance with the recommendations of ICH [18],

X, %=
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Table 2

The linearity parameters of the quantitative
determination method

Fig. 1. The chromatogram of the test solution (3), tincture
solution (2) and reference solution (1)

the requirements of the monograph 5.3.N.2 of the SPhU
[16], as well as according to the standard procedure of vali-
dation for quantitative methods using an external stan-
dard by studying its linearity, accuracy and precision.

Results and discussion. Standardization of multi-
component medicines has traditionally been a challenge.
At the initial stage of our research, it was necessary to
determine the class of biologically active compounds
and select an active marker for standardizing the dosage
form developed.

In order to select active markers, we identified bio-
logically active substances (BAS) of the tincture by TLC
using such standard samples as rutin, quercetin, isoquer-
cetin, hyperoside and luteolin. The chroatogram obtai-
ned is shown in Fig. 1.

Based on the data obtained (Fig. 1) it was proposed
to standardize BAS of “Phytodent” tincture in the test
gel by the method of the flavonoid assessment using rutin
as an active marker.

A
0.350

N | Parameter | Requirements The \{alue Criterion
obtained | Fulfillment
1 E] <26 0.4957 Satisfied
2 So <0.84 0.75 Satisfied
3 r > 0.9981 0.9998 Satisfied

The next step was the development of the method
for the quantitative analysis of the flavonoid content in
the combined dental gel. It was based on the complexa-
tion reaction of flavonoids with aluminum chloride.

The spectra of the rutin standard and the gel were
obtained. They are presented in Fig. 2.

The content of the total flavonoids in the gel analy-
zed was proposed to be determined taking into account
the requirements to the content of this group of BAS in
the tincture, the lower limit should be at least 0.01 %
(10 mg/g of the gel).

The method for the quantitative analysis of flavonoids
in the gel under study was validated. When validating
its specificity, linearity, accuracy and precision were as-
sessed.

During the validation it was proven that the sample
preparation insignificantly affected the quantification re-
sult (A, % <max A, max A = 6.4 %; A% = 1.13 %).

To assess specificity, a gel placebo was prepared and
analyzed by the method developed. It was shown that
the relative systematic error introduced by other active
substances, as well as additional substances of the gel
was insignificant (5., % < max A ,; max A ;= 6.4 %;
0. V0 = 1.88 %).

To confirm linearity of the method, 5 model solu-
tions were prepared, their concentrations varied uniformly
within the application range: 50-250 % in increments
of 50 %.

Characteristics and the curve of the linear depend-
ence are given in Tab. 2 and in Fig. 3.

To determine accuracy and precision within the range
of use of the analytical method, 5 test solutions were

esx

0.300

0.250

0.200

0.150

0.100

0.050

0.000 T T T T T
380 390 400 410 420 430

440 450 470 480 490 500

A
rutin ——— gel

Fig. 2. The absorption spectrum of the rutin standard solution and the test solution
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Fig. 3. The curve of the linear dependence of the optical density of rutin on the concentration in normalized coordinates

prepared in compliance with all stages of the analytical
procedure. To determine intermediate precision, the re-
sults of the study of 6 tests of one sample by two ana-
lysts on different days during the same working week
using different measuring glassware were used. The ful-
fillment of the criteria of accuracy, precision and inter-
mediate precision in order to determine the amount of
flavonoids calculated with reference to rutin in the gel
under study are given in Tab. 3.

The method for spectrophotometric determination
of the amount of flavonoids developed was successfully
tested for the analysis of test batches of the new com-
bined dental gel. The analysis of the amount of flavo-
noids in the experimental batches of the gel showed that
the content of BAS in the gel was from 0.029 % to 0.11 %
(according to the results of determination in 9 samples).

Dental medicines are required to meet the pH of the drug
with the pH of the saliva (5.5-8.0) since this require-
ment has a significant effect on the health of the tissues of
the oral cavity [19]. For gels based on carbomers the re-
quired pH can be created by neutralizing it with solu-
tions of substances of a basic nature [20-22]. We used
10 % sodium hydroxide solution differing from other
substances in this group by lower toxicity. In this re-
gard, the method for the quantitative determination of
the amount of flavonoids developed was used to study

Table 3

The results of the evaluation of accuracy, precision
and intermediate precision of the assay method

the dependence of the content of these BAS on the pH
of the gel. The results are presented in Fig. 4.

The analysis of the data obtained showed (Fig. 4) that
an increase in the pH value negatively affected the quan-
titative content of BAS in the gel. It may be associated
with an increase in the amount of an alkaline agent in
the medicine and possible processes of oxidation of these
substances [23-24]. It should be noted that the gel deve-
loped neutralized in the pH range from 5 to 6 is charac-
terized by the greatest stability in the quantitative con-
tent of flavonoids.

The method developed was also used for the preli-
minary assessment of the stability of the combined den-
tal gel “Cholident” in the pH range of 5-6. The stability
test was performed on the experimental gel samples, and
the quantitative determination of the amount of flavo-
noids was carried out immediately after the gel prepara-
tion in 1, 3 and 6 months. The gels studied were stored
at a temperature of 25 + 2 °C and a relative humidity of
60 £ 5 %. The results are presented in Tab. 4.

The results presented in Tab. 4 showed that the quan-
titative content of the amount of flavonoids varied insig-
nificantly during 6 months of the drug storage — the re
lative deviation was not more than 2.0 %, indicating a fair-
ly stable content of biologically active substances in the gel
developed. Changing the pH of the gel in the range

Table 4

The results of the gel stability study
during storage

Criterion
— (4] () 4] (O] =
g s | ¢85 | 885 g g
= 2o EC L s =
© p == = £E
& ER) ERN) 2
Sow | $eo%
x ¥ £ o £
|Z-100] | 047 | <0.64% | <2.048% | Satisfied
AZ 0.80 <6.4% Satisfied
Aintra 1.92 <6.4% Satisfied

The gontent of Deviation, %
Period, flavonoids, mg/g gel !
month pH of gel pH of gel
5.0 5.5 6.0 5.0 5.5 6.0
0 20.62 | 20.92 | 20.84 - - -
1 20.58 | 2091 | 20.76 | 0.22 0.08 0.38
3 2042 | 20.73 | 20.59 | 098 | 0.92 1.22
6 20.28 | 20.58 | 20.50 | 1.68 1.63 1.61
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Fig. 4. The dependence of the quantitative content of flavonoids on the gel pH

from 5 to 6 did not significantly affect the stability of
the medicine.

Conclusions and prospects of further research

1. As a result of the studies, the methods for analy-
zing the amount of flavonoids in the new combined gel
under the name “Cholident” have been developed. The iden-
tification has been proposed to be carried out by TLC in
the solvent system of acetic acid R — formic acid anhyd-
rous R — water R — ethyl acetate R (11 : 11 : 27 : 100).
A standard of rutin is recommended as a marker.

2. The quantitative determination of the amount of
flavonoids in the gel has been proposed to be carried
out by absorption spectrophotometry, the ultraviolet and
visible method by the complexation reaction with alu-
minum chloride calculated with reference to rutin. For
the quantification procedure, validation characteristics
that met the criteria set have been studied.

3. The method developed for the spectrophotomet-
ric determination of the amount of flavonoids have been
successfully tested for the analysis of test batches of

the new combined dental gel. The amount of flavonoids
identified in 9 samples of the gel developed ranges from
0.029 % to 0.11 % corresponding to the lower limit of
the content of this group of biologically active sub-
stances in the tincture according to the specification of
the medicine “Phytodent” (not less than 0.01 %).

4. The method developed has been used to assess
the dependence of the quantitative content of the amo-
unt of flavonoids on the pH of the gel. As a result of
the studies, it has been found that gels neutralized to
pH values from 5.0 to 6.0 have the stable content of
flavonoids.

5. The study of the chemical stability of flavonoids
in the new dental gel showed a slight change in the quan-
titative content of the amount of flavonoids during storage
of the gel for 6 months. Changing the pH of the gel in
the range from 5.0 to 6.0 does not significantly affect
the stability of the medicine.
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HarnionansHuit papmaneBTHuHui yHiBepcuTeT MiHiCTepCTBAa OXOPOHU 310pOB’° sl YKpaiHu

NMoTeHUiomeTpUUyHEe BU3HAYEHHS KifTbKiCHOro BMIiCTY CyMU
OpraHiYHMX KUCNOT Yy NiKapCbKi POCNIMHHIN CUPOBUHI

MeTta po6oTu. [MpoBecTn aHani3 pe3ynbraTiB KiflbKiCHOro BMICTYy CyMy OpraHidyHMX KACMOT Yy CepisiXx KOpeHeBWLY,
3 KOPEHSIMU LL@BII0 KIHCbKOTO, KOPEHEBWLL, 3 KOPEHSMW POAOBMKA NIKAPCLKOrO, KOPEHIB LUMMLUMHU KOPUYHOT, KOPEHIB
LUMMLWKHKU cobayoi, KOPEHIB NoMyxa mMarnoro, KOpeHiB nonyxa naByTUHWUCTOrO i TpaBu Yepean TPUPO3AinbHOI, ogepxa-
HUX 32 MeToamMKot MoHorpadii «liGick» OPY 2.0, Wwo 3acHoBaHa Ha NOTEHLIOMETPUYHOMY METOAI.

MaTtepianu Ta metoaun. O6’ekTamun gocnigXeHHs Bynu cepii KOPEHEBULL, 3 KOPEHAMM LLABIO KiIHCbKOrO, KOpeHe-
BULL, 3 KOPEHSIMM POAOBUKA NiKApCbKOro, KOPEHiB LUMMLWNHUA KOPUYHOI, KOPEHIB LUMMLLUMHU cOBavoi, KOpeHiB nonyxa
Marnoro, KOpPeHiB Nonyxa NaByTUHUCTOrO i TpaBu Yepeaun TpUpo3ainbHoi. KinbKiCHWUIA BMICT CYyMU OpraHiyHMX KUCNOT
BM3Ha4Yanu MeTooM MOTEHLIOMETPUYHOIrO TUTPYBAHHSA B NepepaxyHKy Ha NIMMOHHY KUCMOTY (MeToguka MoHorpadii
«[iGick» OPY 2.0) 3a gonomoroto noteHuiometpa HI 2550 dpipmn «HANNA instruments» (HimeudunHa).

Pe3ynkTaTh Ta ix 06roBopeHHs. 3 ycix 06’eKTiB, L0 AOCTiAXKYBanNMcs, HANBULLNUIA BMICT CyMU OpraHivyHUX KUCIOT
BUSIBNEHO B Cepix KopeHiB ronyxa manoro — 1,02 £ 0,04 — 1,05 + 0,04 %, ToAi 9K y cepisix KOPEHiB nornyxa naByTUHUC-
TOrO Liel nokasHuk By mavixe B 3 pasn Huxk4ni Ta konveascs B Mexax 0,36 + 0,01 — 0,37 £ 0,01 %. Y cepisix KopeHiB
LUMMLIMHU KOPUYHOT BMICT LiET rpyny Cnonyk Mavxe B 2 pasn BULLMIA, HiXK Y KOPEHSX LUMMLLMHKU cobayoi. Y KopeHeBU-
Lax 3 KOPEHSIMM LLIABIIO KIHCbKOrO Ta KOPEHEBULLLAX 3 KOPEHSIMU POAOBMKA NIKAPCHLKOrO BMICT CYMU OPraHiyHUX KUCNOT
BiOpi3HABCA He3Ha4Ho. Y TpaBi Yepeau TPUPO3AINbLHOI BMICT wiei rpynu cnonyk ctaHosms 0,78 + 0,03 — 0,79 £ 0,03 %.
Y pi3HMX cepisix OAHOro BUAY CUPOBUHM KiflbKiCHUA BMICT CYMW OpraHiyHMX KUCNOT KONMMBABCSA HE3HAYHO.

BucHoBku. YnepLue 3a metoamkor moHorpadii APY 2.0, wo 6asyeTbcst Ha NOTEHLIOMETPUYHOMY METOI, BU3HAYe-
HO KiNMbKICHWI BMICT CYMW OPraHiYHNX KUCIOT Y CepisiX KOPEHEBWLL, 3 KOPEHSIMW LLIABMH0 KIHCbKOTO, KOPEHEBWULL, 3 KOPEHSI-
MW poZOBYMKa MiKapCbKOro, KOPEHIB LUMMLLIMHU KOPUYHOT, KOPEHIB LUMMLLUMHM cOBaq0i, KOPEHIB Nonyxa Maroro, KOpeHis
rnionyxa naByTUHWCTOrO Ta TpaBu Yepeamn TpMpo3ainebHoi. BusiBneHo, Wwo cepen AocnigKyBaHux 06’ekTiB HAMBULLMIA
BMICT CyMM OpraHiyHMX KICMOT y cepisix KopeHiB nonyxa manoro (He MeHwe 1,02 %) Ta TpaBu Yepeamn Tpupo3ainbHoi
(He meHwe 0,78 %). OTpumaHi pesynsratn OyoyTe BUKOPUCTaHI B NOAAnNbLUMX AOCNIMKEHHAX ANS CTBOPEHHS (iTo3a-
c006iB 3 NpoTM3ananbHOK Ta aHTUMIKPOOHOI aKTUBHICTHO.

Knrodoei cnoea: opzaHiyHi Kucriomu,; nomeHuiomempisi; wasesb, podo8UK; WUMNWUHa; n1omnyx; Yepeda

T. Oproshanska, O. Khvorost
National University of Pharmacy of the Ministry of Health of Ukraine

Potentiometric determination of organic acids in the medicinal plant raw material

Aim. To analyze the results of the quantitative content of the amount of organic acids in rhizomes with roots of
Rumex confertus, rhizomes with roots of Sanguisorba officinalis, roots of Rosa majalis and roots of Rosa canina, roots
of Arctium minus and roots of Arctium tomentosum, herb of Bidens tripartite by the potentiometric method, which is available
in the monograph “Hibiscus” in the SPhU 2.0.

Materials and methods. The study subjects were batches of rhizomes with roots of Rumex confertus, rhizomes
with roots of Sanguisorba officinalis, roots of Rosa majalis and roots of Rosa canina, roots of Arctium minus and roots
of Arctium tomentosum, herb of Bidens tripartite. The quantitative content of the amount of organic acids was deter-
mined by the potentiometric method from the monograph “Hibiscus” SPhU 2.0 using a HI 2550 potentiometer of the
“HANNA instruments” company (Germany).

Results and discussion. The highest content of the amount of organic acids, among the study subjects was in
roots of Arctium minus (from 1.02 + 0.04 % to 1.05 + 0.04 %). At the same time, in roots of Arctium tomentosum this
amount was almost 3 times lower (from 0.36 = 0.01 % to 0.37 + 0.01 %). In the batches of roots of Rosa majalis the content
of this group of compounds was almost 2 times higher than in roots of Rosa canina. In rhizomes with roots of Rumex
confertus and rhizomes with roots of Sanguisorba officinalis the content of the amount of organic acids differed insignifi-
cantly. In herb of Bidens tripartite the content of this group of compounds was 0.78 £ 0.03 —0.79 + 0.03 %. In different
batches of one type of the raw material the quantitative content of the amount of organic acids varied slightly.

Conclusions. For the first time, the quantitative content of the amount of organic acids has been determined in
the batches of rhizomes with roots of Rumex confertus, rhizomes with roots of Sanguisorba officinalis, roots of Rosa
majalis and roots of Rosa canina, roots of Arctium minus and roots of Arctium tomentosum, herb of Bidens tripartite
using the potentiometric method which is available in the monograph “Hibiscus” in the SPhU 2.0. It has been found
that the highest content of the amount of organic acids is observed in roots of Arctium minus (not less than 1.02 %)
and herb of Bidens tripartite (not less than 0.78 %). The results obtained will be used in further research when creating
new herbal medicines with the anti-inflammatory and antimicrobial activity.

Key words: organic acids; Rumex; Sanguisorba; Rosa; Arctium; Bidens
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T. B. OnpowaHckas, O. . XBopocT
HaumoHanbHbIN hapmaueBTuyYecknii yHuBepcnteT MnHmMcTepcTBa 3gpaBooXpaHeHns YKpavHbl

nOTeHLIMOMeTpVI‘-IeCKOG onpegerneHune opraHN4YeCKnX KUCrnoT B NieKapCTBeHHOM
pacTuTesibHOM Cbipbe

Llenb pa6otbl. [poBecTy aHanu3 pesynstaToB KONMYECTBEHHOTO COAEPXKaHNS CYMMbl OPraHUYeCKMX KUCMOT B KOp-
HEBULLAX C KOPHAMM LLI@BENS KOHCKOrO, KOPHEBULLAX C KOPHAMW KPOBOXIEDOKN NEeKapCTBEHHOW, KOPHSIX LUMMOBHMKA
KOPUYHOrO, KOPHAX LUMMNOBHMKA COBaybero, KOPHAX nomnyxa Marnoro, KOpHsX ronyxa nayTMHUCTOro 1 TpaBe vepenpl
TpexpasgenbHowm No metoauke MoHorpadum «'mduck» MY 2.0, 0CHOBaAHHON Ha NOTEHLNMOMETPUYECKOM METOAE.

Martepuanbi u MeTogbl. O6bekTamu nccregoBaHns Obinv CepUN KOPHEBULL, C KOPHAMM LLI@BENSsT KOHCKOro, KOp-
HEBWLL, C KOPHAMM KPOBOXIEOKM NEeKapCTBEHHON, KOPHEW LLUMMOBHUKA KOPUYHOTO, KOPHEN LLMNOBHMKAa cobadbero, Kop-
Hel fionyxa Marnoro, KOpHel fonyxa nayTMHUCTOro 1 TpaBbl Yepeabl TpexpasaensHoi. KonvyecTBeHHoe coaepxa-
HWE CyMMbl OpraHMYecKUX KMCMNOT onpeaensny noTeHUMOMETPUYECKUM METOAOM (METoAMKa MoHorpadum «mbuck»
oy 2.0) c nomoupbto noteHumometpa HI 2550 dpmpmbl «HANNA instruments» (Ffepmanus).

Pe3ynkraTthbl M nx obeyxaeHne. Cpean 06bEKTOB, KOTOPbIE N3y4anuvchb, BLICOKOE COAEpKaHNe CyMMbl OpraHN4eCKUx
KMCroT obHapyXeHo B cepusax KopHen nonyxa manoro — 1,02 £ 0,04 — 1,05 £ 0,04 %, B TO XXe Bpems nokasartenb
B CEpUsIX KOpHeW nonyxa nayTnHUcToro 6bin noytu B 3 pasa Huke 1 konebanca B pamkax 0,36 + 0,01 — 0,37 + 0,01 %.
B cepusix KOpHeN LWUMMOBHUKA KOPUYHOTO CodepXKaHWe 3TOM rpynnbl COeANHEHWI MOYTY B 2 pa3a Bbille, YeM B KOPHSIX
LIMNOBHMKa cobayvbero. B kopHeBMLLAaX C KOPHAMY LLE@BENS KOHCKOrO M KpOBOXIEOKM NekapCTBEHHONW cofepaHue
CYMMbl OpraHMYecKnUX KUCIOT OTNMYanocb He3HavymTenbHo. B TpaBe yepenbl TpexpasnenbHon cogepkaHve JaHHON
rpynnbl coeamHennii coctaemno 0,78 £ 0,03 — 0,79 + 0,03 %. B pasHbix ceprsx 04HOro Buaa Cbipbsi KONIMYECTBEHHOE
COAiepKaHve CyMMbl OPraHU4ecKknx KMCnoT konebanocb He3HaunTeNbHO.

BbiBoabl. Bnepsbie no metogunke moHorpadum MY 2.0, kotopasa 6a3upyeTcs Ha NOTEHLMOMETPUYECKOM MeToae,
onpefeneHo KonMYeCcTBEHHOE CoAepKaHWe CyMMbl OpraHUYeCKMX KUCIOT B CEPUSX KOPHEBWLL, C KOPHSAMU LL@Bens
KOHCKOTO, KOPHEBWLL, C KOPHSAMU KPOBOXITEOKM NEeKapCTBEHHOW, KOPHEN LLUMMOBHUKA KOPUYHOTO, KOPHEN LUMMNOBHUKA
cobaybero, KOpHeN normyxa Marnoro, KOpHen nornyxa nayTMHUCTOro 1 TpaBbl Yepeabl Tpexpas3aenbHon. YCTaHOBMNEHO,
4YTO cpeau 0ObEKTOB, KOTOPbIE U3y4anucCh, HAaUBbICLLEE COAEPXXaHNEe CYMMbl OPraHNYeCKUX KUCIOT ONpeaeneHo B ce-
pusix KOpHen nonyxa manoro (He meHee 1,02 %) n Tpasbl Yepeabl TpexpasgensHon (He meHee 0,78 %). MNony4eHHble
pesynestatbl OyayT MCMNOMb30BaHb! B AanbHENLLNX NCCNE[0BaHMAX NPU CO3AaHMmn uTonpenapaTtoB ¢ NPOTUBOBOCHA-

NINTENBHOM 1 aHTVIMMKp06HOIZ AKTUBHOCTbHO.

Knroveenle crioga: opaaHu4eckue KUCiomai; nomeHUyUuoMempusi; Wasersb; Kpoeoxne6Ka; WIUTIOBHUK; J10MnyX; '-/epeda

Beryn. OpranivHi KUCJIOTH MalOTh BaXKJIMBE 3HAYCH-
HSL JUIS1 OPTaHi3My JIFOJJMHU, OCKUIBKU PO3UUHSIOTh JISSIK1
HeOakaH1 BiJIKJIaJICHHS, HAIIPUKIIA[], COJII CEYOBOT KHC-
JIOTH, SIKi TIOTIM JIETKO BUBOJISITHCS 3 opraHizmy. Kpim
TOro, OEpyTh y4acTh B OOMiHI peHOBHUH, aKTUBI3YIOTh PO-
00Ty CIIMHHUX 3aJ103, CTHMYJIIOIOTH POOOTY IILTYHKOBO-
KHUILIKOBOTO TPAKTY Ta MPOSIBIISIIOTH OaKTEPUIIMIHY, aHTH-
MiKpOOHY, IPOTH3aNalbHy aKTUBHICTG [1, 2, 3, 4, 5].

3rigHo 3 [lep:kaBHOO (hapMakorero YKpaiHu Apyroro
Bunanust (JIDY 2.0) 3a BMicTOM OpraHiYHUX KUCIIOT CTaH-
JAPTU3YIOTh IUIO/H IIUIIIIMHY, YallleuKH Ta I 14alili ri-
OiCKY, U101 KaJuHH TOwIO [6, 7, 8]. 3a3Buuali KijbKic-
HUI BMIiCT CYMH OpraHIYHHUX KHCJIOT BU3HAYAIOTh THTPHU-
METPUYHUM AJIKATIMETPUIHUM METOJIOM, IO 3aCHOBA-
HUI Ha BU3HAYCHHI KiHIIEBOI TOUKM TUTPYBAaHHS B pe-
3yJbTaTi 3MiHH KOJIBOPY iHAMKaTOpa — (heHondraneiny.
AJle BUKOPHCTaHHS 1HIUKATOpa 3HIKY€E TOUHICTh aHa-
JIi3y, 1110 TIOB’sI3aHO 3 IHTEPBAJIOM MIEPEeXO0/1y 3a0apBiICH-
Hs BJIaCHE 1HJIMKAaTOpa, Yy TJIMBICTIO JIFOJCHKOTO OKa Ta
KOJIbOPOM JIOCITIIKYBaHOTO POCIIMHHOTO BUTATY. Brko-
PHUCTaHHS MOTCHIIIOMETPIT BUKJIFOYAE 11l TIOXHOKH. MeTon
3aCHOBaHMIA Ha BUMIPIOBAHHI Pi3HUII MTOTEHIIAIB MiXkK
JIBOMA €JICKTPOIaMH (BUMIPIOBAIBHIM — CKIISIHKM 1 €JICKTPO-
JIOM TIOPIBHSIHHS — XJIOPCPIOHNM), 3aHYPEHUMH B JIOCIiJI-
KyBaHy 1po0y [9, 10].

O0’€KTOM HAIIIOr0 JIOCIIIKEHHS € CHPOBUHA PO3-
MOBCIOJDKEHUX B YKpaiHi NpeACTaBHUKIB ponuH Poly-
gonaceae (1aBeib KiIHCbKUI), Rosaceae (pOIOBUK Jii-
KapChKUM, MMMIINHA KOPUYHA, IIUIIINHA co0ada) Ta
Asteraceae (J0TTyX MaJHii, JOMyX MaBYTUHUCTUHN, Yepe-
Jla TPUPO3/1IbHA), 110 MICTUTh Pi3HI IPyIH 010J0TTYHO

AKTHBHUX PEYOBHH, Y TOMY YMCIIi i OpraHiuHi KUCIOTH
[11, 12, 13]. Panire Oys10 BU3HAYCHO KIJIBKICHUH BMICT
CYMHU OpTraHiuYHUX KHUCIIOT Y KOPEHSX JIOMyXa MaJloro
(1,31+0,07—-1,58 + 0,08 %), KopeHsX Jomyxa naByTH-
auctoro (1,31 + 0,07 —1,57 + 0,08 %), KopeHsIX MIUIIITIHA
xopuuHoi (3,38 = 0,23 — 5,07 + 0,31 %), KOpEeHsIX IHITIIH-
HU cobauoi (3,29 + 0,22 — 4,54 + 0,28 %) 32 METOIMKOIO
crarti Ne 38 «[Inoau mmmmamy» [epxaBHoi dhapmakorel
CPCP XI BuianHs B niepepaxyHKy Ha sSOIy4HY KHCIOTY
[14, 15]. Takox 3a 11i€X0 METOIMKORO OYJI0 BU3HAYCHO BMICT
i€l IPyIu pEYOBHH Y KOPEHEBHIIAX 3 KOPEHSIMHU POJIO-
BUKa JiKapceKoro (2,55 + 0,10 — 3,00 = 0,12 %) [16].

OTxe, BU3HAYCHHS KIIBKICHOTO BMICTY CYMH Opra-
HIYHHUX KHUCIIOT SIK OJIHOTO 3 aCTEKTiB KOMIUIEKCHOTO JI0-
CIIIJPKEHHSI CMPOBHHU pociuH Polygonaceae, Rosaceae
Ta Asteraceae 3 BAKOPUCTaHHIM METOAUKU MOHOTpadiii
«I'i6ick» DY 2.0, 1o 6a3yerbesi Ha MOTEHIIOMETPIT,
MOCTAE aKTyaIbHUM.

MeTta gocaizKeHHs] — IPOBECTH aHAIli3 pe3ynbTa-
TiB KiJIKICHOTO BMICTYy CyMH OpPraHiyHHX KHCJIOT Y Ce-
pisiX KOPEHEBHUIII 3 KOPSHSMH MIABII0 KiHCHKOTO, KOpe-
HEBHUIII 3 KOPEHSIMU POJIOBHKA JIIKAPCHKOT0, KOPEHIB IIIUII-
IIMHYA KOPUYHOI, KOPEHIB IUIIINHU c00a40i, KOPCHIB
JIOITyXa MaJIOT0, KOPEHiB JIOMyXa MaByTUHUCTOTO 1 Tpa-
BU Yepear TPUPO3AUIBHOT, OJIEpKAHUX 38 METOJAHKOIO
monorpagii «['i6ick» DY 2.0, mo 3acHoBaHa Ha MO-
TEHIIIOMETPHYHOMY METOI.

Marepianu Ta MeToau. Sk 00’ €KTH JOCIIKCHHS
BUKOPUCTOBYBAJIH Cepii KOPEHEBHII] 3 KOPECHSIMH IIABIIIO
KiHCBKOTO, KOPCHEBUII] 3 KOPEHSIMH POJIOBUKA JIIKAPCh-
KOT0, KOPEHIB IIUMIINHNA KOPUIHOT, KOPEHIB IIMITIIMHA
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c00auoi, KOPEHiB JIOIyXa MaJIoro, KOPeHiB JIoITyXa MaBy-
THHUCTOTO 1 TPABH Yepeiy TpUpo3AiabHoI. [Tin3emHi op-
raHM 3aroTOBJISUIM HAIPUKIHIN BETeTAIIHOTO Mepioay,
a TpaBy — y a3y OyTonizaiii y 2019 porii B pi3HHX 00-
nactax Ykpainu (nuB. Tadmn.). KinbKicHUI BMiCT CyMHU
OpraHiYHUX KHCJIOT BU3HAYAJIH 32 METOIMKO MOHOTPa-
¢bii DY 2.0 «I'106ick» y nepepaxyHKy Ha JJMMOHHY KHC-
JIOTY, SIKy 3aCHOBAHO Ha MOTEHIIIOMETPUYHOMY METOI1
[12]. Touky eKBiBaJICHTHOCTI BU3HAYaJIM 3a JOIIOMOTOFO
notenmiomerpa HI 2550 pipmu «HANNA instruments»
(HimeuunHa).

Pe3yabraru Ta ix o06ropopenssi. Pesynbrary Bu3Ha-
YeHHS KUIBKICHOTO BMICTYy CYMHU OPTraHIYHUX KHUCJIOT
y CepisiX JIOCIIPKyBaHUX BH/IIB CHPOBHHHU HaBEIEHO Ha
puc. 1, 2.

VY pesynbrari BU3HaUE€HHS KUIbKICHOTO BMICTY CyMH
OpTaHIYHUX KUCIIOT MOTEHI[IOMETPHYHUM METOJIOM BHU-
SIBIICHO, 10 HAWBUIIIME BMICT Ii€1 TPYITH CIOIYK HasiB-
HUI y cepisiX KOPEHIB JIOMyXa MaJIOTO (3aJIeXKHO BiJ| cepil
BMmicT konuBaBcs Bif 1,02 = 0,04 % mo 1,05 £ 0,04 %),
IPH OMY B KOPEHSIX JIOITyXa MaByTHHUCTOTO BMICT ITi€l
IpyIH CHONYK OyB Maiike B 3 pa3u HIKIMH (KOJMBABCS
3aj1exHO BiJ cepii cupoBunm 0,36 £0,01 —0,37+0,01 %).
V KOpeHsIX WHUIMIIUHU KOPUYHOI Ta KOPEHSIX IIUIIIHHA
c00a4oi BMICT CyMH OpraHiYHUX KHCIOT BiJpi3HSB-
csa maitbxke B 2 pasu (0,70 £ 0,02 — 0,72 £ 0,02 % Ta
0,41 +0,01 -0,43 £0,01 %, BigmoBiznHO).

VY cepisix KOPEHEBUIIl 3 KOPEHSMH HIABIIIO KIHCHKOTO
Ta KOPEHEBUIIl 3 KOPEHSIMU POJIOBUKA JIIKAPCHKOTO BMICT
CYMH OpraHIYHHMX KUCJIOT BIJIPI3HSABCS HE3HAYHO Ta CTAHOBUB

Tabmuist

Cepii gocmimpKyBaHol CMPOBMHM 32 TEPMiHOM Ta MicIjeM 3aroTiBi

S Ha3ga . TepmiH : -
3/n CNPOBUHN Cepin 3aroTisni Micue sarotigni
1 2 3 4 5
1.1 | 27.10.2019 | BiHHUUbKa 061, MNiwaHcbKni p-H, ¢. Tpubyciska
1.2 | 29.10.2019 | TepHoninbcbKa 061., [YCATUHCBKNIA p-H, OKONWLA CMT. [yCATUH
KopeHeBMllia 1.3 | 23.10.2019 | XapkiBcbka 061., YyryiBcbKuii p-H, c. Benuka babka
1 l';zﬁeloHHM” 1.4 |24.10.2019 |MNonTaBcbKa 0611., [IkaHCbKWIA p-H, €. Muxariniska
KiHCBbKOTO 1.5 |24.10.2019 | XmenbHuLbKa 0611., JIeTUUiBCbKMI P-H, C. AHTOHIBKa
1.6 |29.10.2019 | Kniscbka 06., DacTiBCbKU p-H, C. KNWMHU
1.7 | 25.10.2019 |IBaHO-OpaHKiBCbKa 0671., ApemMuyaHCbKIMI p-H, okonuua M. ipemue
2.1 | 22.09.2019 | gocnigHi ginaxku TAMY c. Opy:x6a, TepeboBnsAHCHKMIA p-H, TepHONinbcbKa 0611
2.2 | 23.09.2019 | ginAHKn GpepMepcbKoro rocnoaapcTea «Anosa» cMT. J1aHiBLi, TepHoMiNbCbKa 061
KOpeHeBHLa 2.3 | 22.09.2019 | nprcaambHi finaHKM M. XopocTKiB, lYcATUHCbKOTO p-Hy, TepHOoMinbcbKoi 061.
5 |3 KopeHamM 2.4 | 25.09.2019 | npucagunbHi ginaHku c. Apomunpka, lopofoLbKoro p-Hy, XMenbHULbKOT 0611
g&igi:xro 2.5 [27.09.2019 | npucagnbHi ginaHkn m. BiHHMUA
26 | 26.09.2019 ﬂl%—?I)G:F;Q'SS,H;,MK:?BHIOHMbHorO 6oTaHiuHOro cagy imeHi M. M. lpuiuka
2.7 121.09.2019 | 3annaBa piukn You, XapkKiecbka 06/1.
3.1 |22.10.2019 | BiHHMLUbKa 06n., MilaHCbKuin p-H, c. TpnbyciBka
3.2 |10.11.2019 | TepHoninbcbKa 061., [YCATUHCBKWIA P-H, OKONMUA CMT. [YCATUH
KopeHi 3.3 |26.10.2019 | XapkiBcbKa 061., YyryiBcbKuin p-H, c. Kam'aHa Apyra
3 | WunwuHY 3.4 |31.10.2019 | JlbBiBCbKa 061., KoNKiBCbKWI p-H, €. Kynukis
KOpU4HOI 3.5 |02.11.2019 | Yepkacbka 0611., YMaHCbKUI p-H, c. KouybiiBka
3.6 |27.10.2019 | BiHHMUbKa 0671., AMNINbCbKNUI P-H, C. [JOBXOK
3.7 |01.11.2019 | MonTaBcbKa 061., JuKaHCbKMI p-H, C. Bennka Pygka
4.1 | 22.10.2019 | BiHHUUbKa 061, MNiwaHcbKKi p-H, c. TpubyciBka
4.2 |10.11.2019 | TepHonMinbcbKa 0611., [YCATUHCBKINI p-H, oKonnLa cMT. lycATUH
KOpeHi 4.3 |26.10.2019 | XapkiBcbka 0611., Yyryiscbkuii p-H, c. Kam'aHa fpyra
4 | WANWWHK 44 |31.10.2019 |JlbBiBCbKa 0611., PKONKIBCbKMI P-H, C. Kynukis
cobavoi 4.5 102.11.2019 | Yepkacbka 0611., YMaHCbKMIA p-H, c. KouybiiBka
4.6 |27.10.2019 | BiHHMLbKa 0611, AMNINbCbKIMI p-H, C. [JOBXOK
4.7 |01.11.2019 |MNonTaBcbka 061., [InKaHCbKWI p-H, €. Benuka Pygka
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IIpodosscenms mabauyi

1 2 3 4 5
6.1 | 22.10.2019 | BiHHMUbKa 0671., MilwaHcbKM p-H, c. TpnbyciBka
6.2 | 25.10.2019 | TepHoninbcbKa 061., [YCATUHCBbKNIA p-H, oKonuua cMT. [ycaTnH

) 6.3 | 26.10.2019 | XapkiBcbKa 0611., YyryiBcbKuii p-H, ¢. Kam'aHa Apyra

5 :‘Zﬁi%nonyxa 6.4 | 22.10.2019 |JlbBiBCbKa 0611., oNKiBCbKMI p-H, €. Kynukis
6.5 |31.10.2019 | IaHo-OpaHKiBCbKa 0611., annUbKunin p-H, C. 3anykaa
6.6 |23.10.2019 | BiHHUUbKa 0611, TOMawWNinbCbKNin p-H, C. Buna
6.7 |20.10.2019 | Opecbka 0611., binropog-[HicTpoBCbKUIA p-H, C. bineHbke
7.1 |22.10.2019 | BiHHMLbKa 065., [MilaHCbKuin p-H, ¢. TpnbyciBka
7.2 | 25.10.2019 | TepHoninbcbKa 061., [YCATUHCbKMIA P-H, OKOMLA CMT. [YCATWH

) 7.3 |26.10.2019 | XapkiBcbKa 0671., YyryiBcbKuii p-H, . Kam'aHa Apyra
6 KOpeHI nonyxa 7.4 |22.10.2019 |JIbBiBCbKa 061., KONKiBCbKWI p-H, €. Kynukis
NaBYTUHNCTOroO - =

7.5 |31.10.2019 | IBaHO-®paHKiBCbKa 0611., [anuubKnii p-H, C. 3anyKBa
7.6 | 23.10.2019 | BiHHMUbKa 0651., ToMaWwninbCbKuii p-H, C. Buna
7.7 |20.10.2019 | Ogecbka 067., binropoa-[HiCTPOBCbKUIA p-H, C. bineHbke
8.1 | 13.08.2019 | BiHHMUbKa 0671., MilaHcbKMi p-H, C. TpnbyciBka
8.2 | 18.08.2019 | TepHonifnibcbKa 0671., YCATUHCbKUIA p-H, OKONuLUA cMT. [ycATUH
8.3 | 15.08.2019 | XapkiBcbKa 0611., YyryiBcbkuin p-H, ¢. Kam'aHa Apyra

7 Tpasa qepenm“ 8.4 |13.08.2019 | XmenbHuLbKa 0611., JIeTUUYiBCbKUI P-H, C. AHTOHIBKa

TPUPO3aiNbHOI - : . -

8.5 |12.08.2019 | BiHHULUbKa 0611., AMNINbCbKUI p-H, C. KaukiBKa
8.6 | 14.08.2019 | XapkiBcbka 0611., YyryiBcbkuia p-H, . Benuka babka
8.7 |10.08.2019 |MNontaBcbka 061, okonuua m. Jly6HM
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Puc. 1. PesynbtaTv BU3HAYEHHS KiNbKiCHOTO BMICTY CyMW OpraHivyHmX Kucnot (y %, y nepepaxyHKy Ha CyXy CUPOBUHY) Y Cepisix:
A — KOpeHeBULL, 3 KOPEHSAMMU LLABMI0 KIHCbKOTO, b — KOpeHeBWLL, 3 KOpEeHAMY POAOBYMKa NiKapcbKoro,
B — KOpEeHiIB LUMMLLNHU KOPUYHOT, [T — KOPEeHiIB WHNLWNHU cobavoi
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Puc. 2. Pesynsratv BU3Ha4eHHS KiflbKiCHOro BMICTY CyMW OpraHivdHunx KMcnoT (y %, y nepepaxyHKy Ha CyXy CUPOBWHY) Y Cepisix:
[l — KopeHiB nonyxa Manoro, E — KopeHiB nonyxa naByTUHUCTOrO, XK — TpaBu Yepeamn Tpupo3ainbHoT

0,45+0,02-0,47+0,02%10,41 +0,01 - 0,42+ 0,01 %
BIINIOBITHO. Y CEpisiX TPaBH YEPEIU TPUPO3ILITHLHOI BMICT
1i€1 TPYyIH CIOMYK OyB Maiike B 2 pa3u BUIIHI ITOPIBHSIHO
3 BMICTOM Y CEpisiX KOPESHEBHII 3 KOPESHSIMHU IIIABITIO KIHCh-
xoro (0,45 £0,02 — 0,47 + 0,02 %) 1 kOpeHeBHII] 3 KOpe-
HsIMH poioBHKa Jiikapebkoro (0,41 £ 0,01 —0,42 + 0,01 %)
ta ctanoBuB 0,78 + 0,03 — 0,79 + 0,03 %.

VY pizHHX cepisix OAHOTO BHIy CHPOBHHH, SIKy 3arOTOB-
JSUTM B PI3HUX perioHax YKpaiHH, KUTbKICHUH BMICT CyMHU
OpraHiYHMX KKUCIIOT KOJIMBaBCs He3Ha4HO. [le cBiunTh, Hati-
TMIEBHIILIE, TIPO Te, IO BMICT i€l TPyNH OIONIOTYHO aKTUB-
HUX CIIOJIYK HE 3aJICKUTh BIJI MICILIs 3arOTiBJIl CHPOBUHH.

BucHoBKH Ta nepcneKTHBH NOAATBIINX 0CTIIKEHD

1. Yiepie 3a merozukoro monorpadii JJDOY 2.0, o
0a3yeTbCsl Ha MOTCHI[IOMETPUYHOMY METO/Ii, BU3HAYCHO
KUTbKICHUH BMICT CyMH OPraHi4HUX KHCJIOT Y Cepisix
KOPEHEBUII[ 3 KOPCHSIMU [IABJIO KiHCHKOTO, KOPEHEBHUIIL

3 KOPEHSIMH POJIOBHKA JIIKAPCHKOTO, KOPEHIB IIHUITIIHHU
KOPHYHOT, KOPEHIB IIUIIIMHU c00a40i, KOPEHIB JIOMmyXa
MaJioro, KOPEHiB JIoMyXa MaByTHHUCTOTO Ta TPaBH 4e-
penu TPUPO3ILUIBLHOI.

2. He3HauHe KOJNMBaHHS BMICTY OpPraHIYHHX KHC-
JIOT y PI3HUX CEPisX OJHOTO W TOTO K BHIY CUPOBUHHU
CBIJJUNTH, HAWTICBHILIE, TIPO TE, IO BMICT L€l TPyNH
010JIOTIYHO aKTUBHUX CIIOJIYK HE 3aJICKHUTh BiJl MiCIIs
3aroTiBJIi CHPOBUHH.

3. BusiiieHo, 1110 cepejt I0CiKyBaHUX 00’ €KTIB Hall-
BUILIMI BMICT CyMH OpPraHiyHHX KUCIJIOT HasiBHUH y ce-
pifx KopeHiB nomyxa Majoro (He meHmre 1,02 %) ta
TpaBH Yepeau TpUpo3aAlIbHOI (He MeHIe 0,78 %).

4. OtpumaHi pe3ysbTaTd MOXKYTh OyTH BUKOPHCTaHI
B TIOJJIBIINX JTOCII/PKEHHSX JJIs CTBOPEHHS (hiTO3ac0-
0iB 3 MPOTH3ANATBHOIO T4 AHTUMIKPOOHOIO aKTHBHICTIO.

Konduikr inTepeciB: BijcyTHiil.
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C. B. baropka, C. A. Kapnymmuna, C. I. Mep3mikin

HanionansHuit papmaneBTHUHUHN yHIBepcuTeT MiHiCTEpCTBA OXOPOHU 3/10pOB’ s YKpaiHu

Po3po06ka yMOB i3orntoBaHHA BOPTIOKCETUHY 3 BionoriyHnx piauvH

XiMiKO-TOKCMKONOTiYHE 3HAYEHHSI NiKapCbKNX PEYOBUH aHTUAENPECUBHOI Aii HeyXunbHoO 3pocTae. Po3pobka edex-
TUBHUX METOAIB NpoboniarotoBky GionoriyHoro Martepiany € akTyanbHUM aHamniTUMHUM acrneKTOM TOKCUKOSOrii aHTu-
JenpecaHTiB HOBOI reHepaLlii.

MerToto pgocnigxeHHst 6yna po3pobka ymMoB npoboniaroToBku GionoriyHux piguH Ans BUKOPUCTAHHS Y XiMiKO-TOK-
CUKOMOrYHOMY aHani3i HOBITHbOIro aHTUAeNnpPecaHTy BOPTIOKCETUHY.

Marepianu Ta meToau. [locnigxeHHs NpoBOAUNN 3 MOAENbHUMY Npo6amMu KPOBi Ta Ceui, Lo MiCTUIN BOPTIOKCETUH.
[Mig yac pocnimKeHHs KPOoBI MoNepeaHLO OcamKyBany opMeHi enemeHTy aogaBaHHaM 10 % po34uHy KUCNOTK TpuxropaLie-
TaTHoi. [1poBoAMNM ekcTpaKLiiHe OYMLLEHHSI rekcaHoM 3a pH 1-2 Ta ekcTparysanu npenapat 3 GionoriyHux piguH
XNopucTuM meTurneHom 3a pH 8-9. OTpumaHi ekcTpakTi gogatkoBo nigaaesanu TLUX-ouniieHH0. BusHadyeHHs BopTi-
OKCETWHY B efntoatax 3 xpoMmatorpam npoBoamnm Y®-cnekTpooToMeTpPUYHIM METOAOM.

Pe3ynbraTy Ta ix o6roBopeHHs. 3HayeHHsA R; BOPTIOKCETMHY B pyxomin dasi etunauerar-metaHon-25 % pos-
4YnH amoHito rigpokeuay (85 : 10 : 5) craHosuno 0,77 £+ 0,05. Y®-cnekTpu entoaTie 3 xpomatorpam Manu MakCumymu
CBITNOMOIMMMHAHHS 32 OOBXMH XBUNb 229 + 2 Ta 232 + 2 HM Ta 3a XapaKkTepoM CBITIONOrMHaHHA 36iranuca 3 Y-
CMEeKTPOM CTaHAaPTHOIO PO34MHY BOPTIOKCETUHY B MeTaHoni. KinbkicHe BM3HaveHHs nposBoaunu 3a A,,,,232 HM 3a piB-
HSAHHSIM KanibpysanbHoro rpadika y = (0,0172 £ 3 - 10“)x + (0,027 £ 0,008). Y po3pobneHnx ymoax npoboniarotoBku
3 KpoBi BuaineHo 27 + 1 % BOPTIOKCETUHY, i3 cevi — 62 + 2 % npenapary.

BucHoBku. [loBeaeHo ehekTUBHICTb Npo6oniaroToBku GionoriyHnX piaMH METOAOM PIAVHHO-PIAVHHOI eKcTpaKLil
LLIOAIO HOBITHLOTO aHTUAENPECaHTy BOPTIOKCETUHY. Po3pobneHi MeToamkm pekomeHO0BaHO Ans BUKOPUCTaHHS y CyA0BIN
Ta KIiHIYHIN TOKCUKONOTii.

Knrouoei cnoea: sopmiokcemuH; 6ionozaiyHi piduHu, ekcmpakuisi; Y®-criekmpoghomomempisi

S. Baiurka, S. Karpushyna, S. Merzlikin
National University of Pharmacy of the Ministry of Health of Ukraine

The development of the conditions for vortioxetine isolation from biological fluids

The chemical-toxicological significance of antidepressant drugs is steadily increasing. The development of effec-
tive methods of the sample preparation of the biological material is an important analytical aspect in toxicology of the new-
generation antidepressants.

Aim. To develop the conditions for the sample preparation of biological fluids in order use them in the chemical-
toxicological analysis of the new antidepressant vortioxetine.

Materials and methods. The studies were performed with model blood and urine samples spiked with vortioxetine.
When examining the blood the formed blood elements were pre-precipitated by adding 10 % solution of trichloroacetic
acid. The extraction purification was performed with hexane at pH 1-2, and the drug was extracted from the biological
fluids with methylene chloride at pH 8-9. The extracts obtained were further subjected to TLC purification. Vortioxetine
in eluates from chromatograms was determined by the UV-spectrophotometric method.

Results and discussion. The R, value of vortioxetine in the mobile phase of ethyl acetate-methanol-25 % am-
monium hydroxide solution (85 : 10 : 5) was 0.77 £ 0.05. The UV spectra of the eluates from the chromatograms had
absorption maxima at the wavelengths of 229 + 2 and 232 + 2 nm and matched with the UV spectrum of the standard
solution of vortioxetine in methanol. The quantitative determination was performed at A,,,.232 nm by the equation of the cali-
bration curve y = (0.0172 + 3 - 10#)x + (0.027 £ 0.008). Under the conditions of the sample preparation developed
27 + 1 % of vortioxetine from the blood and 62 + 2 % of the drug from the urine were isolated.

Conclusions. The efficiency of the sample preparation of biological fluids by the method of liquid-liquid extraction
in relation to the new antidepressant vortioxetine has been determined. The methods developed are recommended for
use in forensic and clinical toxicology.

Key words: vortioxetine; biological fluids; extraction; UV spectrophotometry

C. B. batopka, C. A. KapnywwuHa, C. V. Mep3nuknH
HaumoHanbHbIN hapmaueBTuyYecknii yHuBepcenteT MnHmMcTepcTBa 3gpaBooXpaHeHns YKpavHbl

Pa3paboTka ycnosum usonupoBaHUs BOPTUOKCETUHA U3 BUONOrnYeCKUX XXuakocrten

XUMMKO-TOKCUKOINOTMYECKOE 3HaYEHNEe NeKapCTBEHHbIX BELLECTB aHTUAENPECCUBHOTO AENCTBUS HEYKMTOHHO pacTeT.
Pa3paboTtka adhpekT1BHbLIX METOAOB NPOBONOArOTOBKM BMOMOrMYeckoro Matepuarna saBnsieTcs akTyanbHbIM aHanmTu-
YECKUM acrneKkToM TOKCMKOIOrMM aHTUAENPECCaHTOB HOBOMO MOKOMEHUS.

Uenbto nccnenosaxmsa 6bina paspaboTka ycrnoBuin NpobonoAroToOBKM BGUOMOrMYeCcKMX XMOKOCTEN AN1S UCTMONb30-
BaHUA B XMMUKO-TOKCUKOSTOrM4eCKoOM aHann3e HOBOro aHtnagenpeccaHTa BOPTUOKCETUHA.
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MaTtepuanbl U meToabl. lccnenoBaHnsi NPOBOAMIUCH C MOAENbHLIMU NPoBaMu KPOBM U MOYM, CodepKalLm-
MW BOPTMOKCETMH. [pn nccnegoBaHMm KpOBY NpeaBapuTeNibHO ocaxaanu popMeHHble anemeHTbl gobasneHnem 10 %
pacTBopa K1CMoTbl TpuxropaueTaTtHoW. MNpoBOAMNN SKCTPAKLMOHHYK OYUCTKY rekcaHom npu pH 1-2 n akcTparupo-
Banu npenapar u3 G1MonornYecknx XNMAKOCTeN XMOpUCTbIM MeTuneHom npu pH 8-9. MNMonyyeHHble 3KCTpakTbl 4ONON-
HuTeneHo nogsepranu TCX-ouncTtke. OnpeaeneHve BOPTUOKCETMHA B antoatax ¢ XxpomaTtorpamm npoBoamnun Y-
CNeKTPoHOTOMETPUYECKMM METOLOM.

Pesynbratbl U ux obcyxaeHue. 3HavyeHne R, BOPTUOKCETUHA B MOABMXKHOM dhase aTunaueraT-meraHon-25 %
pactBop ammoHusa rmgpokeuaa (85 : 10 : 5) coctaBuno 0,77 = 0,05. Y®-cnekTpbl aM0aTtoB ¢ Xpomatorpamm MMenu
MaKCUMYMbl CBETOMOIMOLLEHMS MPU ANMHAX BOSH 229 + 2 1 232 + 2 HM 1 NO XapakTepy CBETOMOIMOLEHMS coBnaaanm
¢ Y®-cnekTpom CTaHAapTHOro pacTBopa BOPTMOKCETMHA B MeTaHone. KonnyecTBeHHoe onpeaeneHne npoBoavnnmv npu
Amax 232 HM NO ypaBHeHMo kanubposoyHoro rpacduka y = (0,0172 £ 3 - 10*4)x + (0,027 + 0,008). B pa3paboTaHHbix

yCrnoBwusix NpobonoAroToBKM 13 KPOBY BblaeneHo 27 + 1 % BOPTMOKCETMHA, U3 Moun — 62 + 2 % npenaparta.
BbiBoabl. YcTaHoBneHa aheKTMBHOCTb NPOOONOAroTOBKM OMONOrMYECKMX KUOKOCTEN METOAOM XKUAKOCTHO-
XKMOKOCTHOWM 3KCTPaKLMM OTHOCUTENBHO HOBOTO aHTMAENpeccaHTa BOPTUOKCETUHA. Pa3paboTaHHble METOAMKN PEKO-
MEHZOBaHbI AN UCMONb30BaHNA B CyAeOHON 1 KITMHUYECKON TOKCUKOMOTUN.
Knroyeenie crioga: sopmuokcemuH, buonoauyeckue xudkocmu, akempakyusi;, Y®-cnekmpogomomempusi

Beryn. Bopriokcetun (1-[2-(2,4-numeTuideHiicyib-
(anin)-denin]-ninepasuny riapodpoMi) — HOBUI aHTH-
JenpecuBHUH 3aci0, cXBaJeHUI YIpaBaiHHAM 3 IPOJO-
BonbetBa 1 MeaukameHnTiB CIIA (Food drug administra-
tion USA, FDA USA) juist nikyBaHHS BEJIHKOTO JIETIpe-
CHBHOTO po3yany. BopTiokceTnH HanexuTh 10 mpemna-
pariB MynbTUMOAanbHOI Aii. [Tpu upomy kiiHidHA 1ist
Ipernapary oInocepeIKOBy€eThCs BIUIMBOM Ha HOpaJpe-
HaJiH, JodaMiH, CEPOTOHIH, TiCTaMiH Ta Ha XOJiHOpe-
aKTHBHY cHcTeMy opraHizmy [1]. Y MeanuHili mpakTuii
mpernapar peKOMEH0BaHO 3aCTOCOBYBATH JUJIsl JIIKyBaH-
HSl BEJIMKUX JICIPECUBHHX TICHXO031B y IOPOCIHX, a Ta-
KO €H/IOTCHHUX, PEaKTUBHUX Ta HEBPOTUYHUX JAeIpe-
CUBHUX CTaHiB [2-4].

Bopriokcetrn Mae no0iuHi eeKTH, OCHOBHUMH CEPENL
sikux € nopyenns ¢pynkuid LHKT Ta anepriuni nposiBu.
Haii6inpm BaxknuBuMy noOiyHUMHU eheKTaMu Tepamii
BOPTIOKCETHHOM € TePTOHIYHNUN KPU3 Ta MiABUIICHHS
CyIMAAIBHOTO PU3HKY. Y JIiTeparypi OMUCaHO BUIIAJI0K
CyiMaaIbHOI CIpOOU uepe3 nepeo3yBaHHs BOPTiOKce-
THUHOM [5]. 3 00cTaBHH cIpaBu BiOMO, IO MOTEPIINT
yxuB 250 Mkr npenapary (50 tabnetok o 5 mr) ta 10 mr
KJIOHA3emaMy. Y>KUTa /1032 BOPTIOKCETHHY TIEPEBHIIY-
BaJia cepejiHio I000BY 1103y B 12 paziB. Ceplio3HNX CUMITTO-
MiB Tiepeio3yBaHHs He OyJI0 BiIMIUECHO, aJie Mali€HT cKap-
JKUBCS Ha CIIAOKICTh, O€3COHHS, IPUTHIYCHUH HACTPIH,
CyilUIaNbHy 1/1eallifo MPOTATOM OCTaHHIX JICKIJIBKOX Mi-
CsILIiB, KOJIM BiH B)KUBAB BOPTIOKCETHH 3 TEPAIIEBTUYHOIO
MeToro. [laHi 3 KOHIEHTpaLil BOPTIOKCETHHY B Oioioriy-
HUX piivHax y pasi nmepeo3yBaHHs BiacyTHi. Bigomo,
mo Haaxomkenus 40-75 mr npenapary, o B 3-4 pasu
[IEPEBHILYBAJIO CEPEIHIO JOOOBY /103y, aCOLIIOBAIOCH
3 TAKUMH CUMIITOMAMH, SIK HYJI0Ta, 3allaMOPOYEHHS, 1ia-
pest, TeHepani3oBaHuid cBepOik, COHIMBICTB [5].

Jani 3 6i0aHaTITUYHAX METOAIB BU3HAYCHHS BOPTi-
OKCETHHY, HaBE/ICHI B JIITEPATypi, € MAIOUYUCICHHUMH
i crocytorbes Bukoprcranns BEPX 3i cnekrpodoromer-
PUYHUM JETEKTYBaHHAM [6] Ta TAHAEMHUM MaC-CIEKTPO-
METPUYHUM JIETEKTYBaHH:M [4, 6-8].

Sk Giomnoriuni 00’ €KTH OyII0 TOCITIHKEHO M1a3My KpOBi
[4, 6-8] Ta ciuny [6]. [IpoOomiAroTOBKY NpOBEICHO Me-
togamu TBeprodaszHoi ekcrpakiii (TDE) [4, 6] Ta oca-
JOKEHHs ITpoTeiniB ma3mu [8]. HaBeneHi OioanamituuHi

METO/IM BU3HAYCHHSI BOPTIOKCETHHY PEKOMEHIOBAHO IS
(hapMaKOKIHETHYHHUX JIOCIIIKEHb Ta TEPAIeBTHYHOIO Ji-
KapChbKOT'O MOHITOPIHTY.

T®E sik MeTo/1 MPOOOMIATOTOBKH XapaKTEPU3YEThCS
e(eKTUBHICTIO Ta EKCIPECHICTIO MiJ] Yac MPOBEICHHS
cepiiiHOro A0CHiKeHHS 010J0TTYHUX PiiMH, TPOTE HO-
TpeOye TPYILOMICTKOTO MPOLECY ONTUMI3alil METOIUKI
poOOMiITOTOBKH Ta BUMAra€ HasBHOCTI CIICL[iabHUX
MarepiaiiB. AnsrepHaruBoro TOE € piauHHO-piguHHA
eKCTpaKilist [9], maHi 3 BAKOPUCTAHHS SIKOT I10JI0 BOPTi-
OKCETHHY B JIITEpaTypi BiZICYTHI.

MeToro fociipkeHHs Oyna po3poOka yMOB Ipo0o-
MiATOTOBKU O10JIOTTYHUX PiAMH JJIsl BAKOPUCTAHHS Y Xi-
MiKO-TOKCHKOJIOTIYHOMY aHai3i HOBITHHOTO aHTHIETpe-
CaHTy BOPTIOKCETHHY.

Marepianu Ta Metogu. CyOCTaHLi10 BOPTIOKCETHHY
OyJ10 BUZIIJICHO 3 JKapChKOro mpemnapary «bpinTemikey
(28 Tabnerox mo 10 Mr, BKpUTUX 00OJIOHKOK) BUPOO-
nunrea LUNDBECK ([lanis). Y CKISIHKY BMilyBaJiud
14 Tabnetok npenapary Ta gopaBaiu 10 M MeTaHOITY.
[Ticns HaOyxaHHS 000J0HOK Ta X BiIOKpeMIICHHS Ta0-
JICTKH ITiICYITYBaJIU, TIGPEHOCHIIN [0 TOPLEIISIHOBOI CTYTI-
ku 1 poztupanu 3 40 mi 96 % eTtaHoiny, BMICT CTyIKH
(uIBTpYBaK Kpi3b MANepOBHii CKIIaTuacTiii (iIsTp (KOBTa
cMyra) 10 BUNIapyBajibHOI yamky. OTpuMaHuii (GiisTpat
BUIIAPOBYBAJIM Ha BOJsIHIN OaHi 32 TeMIieparypH HE BU-
i, Hixk 40 °C, 10 BUJaJICHHs] OPraHi4HOTO PO3YMHHHUKA.
Cyxuif 3aJIMIIOK PO3THPAIIH B YallLli 3a AogaBanHs 10 vt
nietunooro erepy. OTpumany cymiu (GinsrpyBaiu Kpizb
nanepoBuil GinpTp, 3aNUIIOK HA QiNBTPI BUCYLTYBaIn
Ta 3BaKyBasu (fioro maca cknazgana 110 mr). Uucroty
cyocranuii nepesipsuin metonamu TIIX, YO-cnekrpo-
¢doromerpii Ta BEPX i BU3Ha4au BiIOBIAHICTS 11 SIKOCTI
o010 Bumor Y.

06 exkmu docaioncenns. L'oTyBanu MoaeNbHi poOu
JIOHOPCHKOT KPOBI Ta cedi, 10 SIKUX OyJ10 J0/1aHO BOPTi-
OKCETHHY rifipoopomia. Jist iboro 1o 10 mit KpoBi BHO-
cuiy 1o 0,5 MJI BOAHUX PO3YMHIB BOPTIOKCETHHY T'ijl-
poGpominy, siki mictuiu 1o 50,0; 75,0; 100,0; 150,0 Ta
200,0 mMkr BopTriokceTrHY-0cHOBH. 1o 50 M ceui noma-
Basy 110 0,5 MJT BOJHOTO pO3YHMHY BOPTIOKCETHHY TiJpo-
opominy, ski mictuiau 200,0; 300,0; 500,0; 700,0 ta
1000,0 MKT BOpTiOKCETHHY-OCHOBH. OO0’ €KTH 3aJIHTIIAIH
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Ha 100y 3a KIMHATHOT TeMIepaTypHu. «X0I0cTi» A0-
CITiIN 3 IOCTIHKYBaHUMH O10JI0TTYHUMH PiAMHAMU CTa-
BUJIM IIAPAJICIIBHO.

[3omosanms eopmiokcemuny 3 Kposi. J1o MOnensHIX
mpo0 kposi nonasanu 10 mi 10 % BogHOTO pO3UMHY KHC-
JIOTH TPUXJIOPALIETATHOI 1 CyMilT eHTpudyTryBajIn ympo-
noBx 15 xB 31 mBuakictio 3000 06/x8. Jlami uentpudy-
rar 3JIMBaJii, IEPEHOCUIIN 10 JUIMIBHOI JIIWKK Ta JBi-
4i eKCTparyBaji JOMIIIKK TEKCAHOM IO 5 MIT HIOpPasy.
®da3y opraHi4yHOr0 pO3UMHHHMKA BIJIKUIAJHU, & KUCIIHIA
uenTpudyrar niaryrosysaiu 20 % po34nHOM TiAPOKCH-
ny Harpiro 10 pH 7-8 i ekcTparyBanu BOPTiIOKCETHH TPH-
4i METHJICHXJIOPHIOM MOpIIisiMu 110 3 Mit. OfieprkaHi «ITyKHD»
OpraHiuHi eKCTpakTH 00'eAHyBaH, (IBTPYBAIN Yepe3
¢binsTp 3 0,5 T 6e3BOAHOTO CyIb(aTy HATpItO i MigTaBa-
nu THIX-ounieHHro.

Izon06anns eopmioxcemuny 3 ceyi. J10 MOIEIBHUX
po0 cedi gogaBaym 0,1 M po3unH XJTOPUIHOT KHCIIOTH
1o orpuMmanHs pH 1 Ta aBivi ekcrparyBanu GioreHHi J1o-
MIIIKH F'eKCaHOM 110 25 MiI mopasy. Pa3y opraHiyHoOro
PO3YMHHUKA BiAKWAAIN, OTPUMAHUNA KUCIUH HeHTpUdy-
rar mijuryrosyBanu 10 pH 7-8 20 % po3zurHOM Ti1po-
KCHJly HaTpilO 1 eKCTparyBajf BOPTIOKCETHH METHUIICH-
XJOPHUAOM TPH pa3u mopilismu mo 15 mi. Oxepxani
«JTy’KHI» OpTraHivHi BUTSHKKH 00 €JHYBaIH, (QiIbTpyBa-
i uepe3 GineTp 3 0,5 r 6e3BoIHOTO Cynbdary HaTpito
i mignasanu TIIX-ounmeHH:o.

Memoouxa TIIX-ouuwenns. Ha ninito ctapty Xpo-
Marorpadiunoi miactuan Merck cMyroro KijabKiCHO Ha-
HOCHWJIN O10JIOTIUYHUH SKCTPaKT, SIKUH OyII0 BUTIApEHO 10
MiHIMaJIBHOTO 00’ eMy (Tipuomi3HO 0,05 mit), 10 MK XJ10pO-
(hOpPMHOTO PO3YMHY BOPTIOKCETUHY-«CBiKay (1 Mr/mi)
Ta BUIMAPEHUH 10 MiHIMAJIBHOTO 00’ €My «XOJIOCTHI
eKCTpaKT. BukopucroByBanu ABi pyxomi (a3u mocii-
JOBHO: XJIOpO(OPM Ta eTHiianerar-MmeTaHon-25 % pos-
YUH aMoHi0 Tigpokcuay (85 : 10 : 5). Bopriokcernn-
«CBIJIOK» MPOSIBIISUTM 32 TOTIOMOTOIO peakTuBa J[pareH-
nopda, MmoaudikoBaHOTo 32 MyHbE (KOBTOTApsI4i LIS~
mu 3 R; 0,77 £ 0,05). Ilix gac mpoBeaeHHs XpoMaTorpa-
(dyBaHHS eKCTPaKTiB y xyopodopmi GioioriuHi qomin-
KU nepeMitanucs 3 GPOHTOM pO3YMHHMKA A0 JiHil (iHi-
1Ty, BOPTIOKCETHH 3AJIMIIIABCS Ha JiHii CTapTy TUTACTHHU.
3i cMyr XpomarorpadiuHoi TIIaCTUHH, 110 BiIOBIAaIH
010JIOTIYHUM €KCTpaKTaM i siKi He Oysio 00pobiIeHo mpo-
SIBHUKOM, TTPOBOJIVJIM €JTIOI0OBAaHHS 13 mapy copOeHTy Ha
PIBHI pO3TalllyBaHHsI BOPTIOKCETHHY-«CBI/IKa», BUKOPUC-
TOBYIOYH 4 MJI METaHOIy Ta MIKPOIIPOOIpKY 3 MpHUTEp-
THM KOpKOM. Enfoatn QinsTpyBanu Kpi3b ManepoBUid
(GIIBTp 1 BUMApOBYBaJM J0 CyXOrO 3aJIUIIKY Ha BOJIs-
Hill OaHi 3a TemIeparypH, 1o He nepesuiryBaia 40 °C.
OTprMaHNH 3aJTUIIOK KiTPKICHO PO3YMHSITN B 4 MIT METa-
HOJY Ta JIOCIIJDKYBaJIH PO3YUHH MeToioM YD-crieKTpo-
¢doromerpii.

Kinvkiche gusnauerHss 60pmiokcemuHy 6 eKCmpakmax
memodom YD-cnekmpoghomomempii. JIoCTIDKESHHS TIPO-
BoauiHM Ha cnekrpodoromerpi CP-46 (JIOMO), criek-
TpaibHUH Miana3oH BUMipioBaHb Bix 190 qo 1100 mM.

Jnst noOynoBy KaniOopyBaJlbHOTO Tpadika roTyBalii CTaH-
naptaui pozurH (CP) 1 poboui cranmapthi pozunnu (PCP)
BopriokcetuHy B Metanoumi. 0,00635 r BopTiokceTuHy
rigpodpominy (110 B iepepaxyHky Bianorizaio 0,00500 r
BOPTIOKCETHHY-OCHOBH) PO3UMHSUIN B 3a3HAYCHOMY PO3-
YMHHYKY 3 BHKOPUCTAHHSM MipHOi Ko110u 00’ emom 100,00 Mt
(orpumano CP BOpTIOKCETHHY 3 KOHLICHTPAITER 50 MKI/MIT
BopTioKceTnHy-0ocHOBH). s nmpuroryBanus PCP y mipHi
kosou mictkictio 10,00 M1 BHOcuau 1o 1,0; 2,0; 3;0; 4,0;
5,0; 6,0; 7,0; 8,0 Ta 9,0 M1 1 JOBOIMIIM OO’ €MU PO3YH-
HiB J10 MiTk MetarorioM (PCP 1-9 BimosiiHO, KOHIIEHTpa-
wisi—5,0; 10,0; 15,0; 20,0; 25,0; 30,0; 35,0; 40,0; 45,0 Mxr/min).
BumiproBanu cBiTnonoruHanus orpuManux CP 1 PCP
3a A, 232 + 2 um. Koxxen PCP roryBanu aBiui i BU-
MIpIOBAJIA HOTO CBITJIOMOTIIMHAHHS Y KIOBETI 3 TOBIIIH-
HOtO mapy piauau 10 MMm. Sk KoMIIeHCaLIHHUN PO3UUH
BUKOPHCTOBYBAJIM METAHOI.

Pe3ynbTaru Ta ix 06roBopenHs. OnTumMizailito yMoB
130JTIOBaHHSI BOPTIOKCETHHY 3 O10JIOTIYHUX PiAnH OyIo
MPOBEACHO Ha OCHOBI MONEPEAHHOr0 BUBUCHHS e(eK-
TUBHOCTI €KCTPAKIIii pernapary 3 BOAHUX PO3YHHIB Opra-
HIYHUMH PO3YMHHUKAaMU. HallHIKUMiA CTYTTHE eKCTPaKIIil
BOPTIOKCETHHY OTpuUMaHo Ju1st rekcany 3a pH 1 (0,9 %),
11l YMOBH # Oys0 00paHO /ISl BUJIAICHHS 3 €KCTPAKTIB
010JIOr YHUX TOMIIIOK. Y HAMOLIBIINX KIJTBKOCTSIX BOP-
TIOKCETUH €KCTparyBaBcsi METHIICHXIIopuaoM 3a pH 7-8
(ctymiab ekcTpakiii ckinangas 44 %).

InenTudikarito BOPTiOKCETHHY B O10JOTTUHUX EKC-
Tpakrax nposoguiu merogoM TIIIX 3a BenuuuHO 3 R,
sKa y pyXxoMiii ¢a3i eTusamnerar-MeTaHon-25 % po3uuH
amoHio rigpokeuny (85 : 10 : 5) cknanana 0,77 + 0,05.
Takox mocmiukyBamn YD-CIIeKTpH eoariB 3 XpoMaro-
rpam, 110 3a XapaKTepPOM CBITJIOIOTITMHAHHS 30iTaIics
3 YO-crieKTpoM CTaHIapTHOTO PO3YUHY BOPTIOKCETH-
HY B METaHOJIi Ta MaJll MAKCUMYMH CBITJIOTIOTJTMHAHHS
32229 + 2 ta 232 £+ 2 HM (OUB. pucC.).

KinbkicHe BU3HAUYEHHSI BOPTIOKCETHUHY B €KCTPAKTaX
MPOBOAMIN MeTOIOM Y®D-crieKTpodoToMeTpii 3a JOBKHUH
XBUJTi 232 HM, II10 BI/INIOBi/1aJ1a LTI IHTEHCUBHOMY CBITIIO-
MONTMHAHHFO. 3HadeHHs1 cimonormaanss it CP 19 PCP
(m = 10; n = 2) 6ya0 00poOIeHO METOAOM JiHIHHOT pe-
rpecii Ta OTpIMaHO PIBHAHHS KaliOpyBaJbHOTO Tpadika:
y=1(0,0172 £3 - 10*)x + (0,027 + 0,008) (r = 0,999).

230 240 250 260 270 280 290 300 310 320 330 340 350 360 370
A, HM
Puc. Y®-cnekTp cBiTnonornnHaHHs BOPTIOKCETUHY rigpobpomiay
B MeTaHori (koHueHTpauis 1-10“ monb-n™)
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Tabmuusa 1

PesynbraTyt KiTbKiCHOrO BM3Ha4eHHA
BOPTiOKCETVHY, BUJJIEHOTO 3 KPOBI,
MmetonoM YO-crekTpodoTomerpii
(cepenHe 3 ’sATH BU3HAYEHD)

Tabmmis 2

PesynbraTy KiTbKiCHOrO BU3Ha4eHHA
BOPTIOKCETHHY, BULIIIEHOTO 3 Ceyi,
MetonoM YO-crekrpodoTomerpii

(cepenHe 3 'sITH BU3HAYEHD)

[opaHo BuaineHo - HdopaHo BuaineHo -
A . MeTtponoriyHi A . MeTponoriuHi
BOPTIOKCETUHY BOPTIOKCETUHY BOPTIOKCETUHY BOPTIOKCETUHY
f XapaKTeEPUCTUKN A XapPaKTeEPUCTUKN
R0 10 M KpOBi, o (P =0095) A0 50 mn ceui, % (P=0,95)
MKF MKTI (] =V, MKF MKTI (o] =Y,
100 25,5 25,5 X=27 200 122,7 61,4 X =62
200 49,5 27,3 S= 1,020 400 248,7 62,2 S= 1,390
300 844 | 281 | RD=38% 600 3838 | 640 Rp=p2%
400 110,6 27,7 AX = 1 800 488,1 61,0 AV =2
£=4% e=3%
500 133,2 26,6 ¥t A X274 ] 1000 603,7 60,4 ¥+ AX 69 42

JIiHiiHICTB crioCTEpiraiy B MeXax KOHLEHTpaliil BOPTi-
okcetuny 5,0-50,0 mxr/min. 3nadenns LOD ta LOQ
OyJ10 po3paxoBaHoO 3 BEJIMYUHU CTAHAAPTHOTO BiAXH-
JICHHS BIIBHOTO YJieHA B PIBHSIHHI KaniOpyBaJbHOTO
rpadika (S,) 3rizno 3 popmynamu: LOD = 3,3 - Sa/b
ta LOQ = 10 - Sa/b. BoHu cTaHOBMIIHN, BiANMOBIIHO,
0,7 MKr/Mi 1 2,2 MKI/MI.

CrymniHb 130JIF0BaHHS BOPTIOKCETHHY 3 JOCIIIKYBa-
HUX O10JIOTIYHHMX PiAMH Ta METPOJIOTIUHI XapaKTepHc-
THUKU PO3pO0JIEHOT METOJMKHU MPOOOMiATOTOBKH HaBe-
neHo B Ta0i. 1 ta 2.

SIx BUIHO, y 3alpOTIOHOBAHUX YMOBAX PiIUHHO-
piavHHOI ekcTpakuii Oyno BuaiineHo 3 kpoBi 27 £ 1 %
BOPTIOKCETHHY, 13 cedi — 62 + 2 % aHTuAepecanTy.

BucnoBkmn. JloBeneHo epekTUBHICTH MPOOOITIITO-
TOBKH O10JIOT1YHHUX PiZAMH METOJOM PiIMHHO-PIANHHOT
EKCTPAaKILii 11010 HOBITHROTO aHTUACTIPECAHTY BOPTI-
OKCETHHY, sIKa CTaHOBHJIAa AJ1s1 KpoBi Ta cevi 27 + 1 %
Ta 62 + 2 % BianosinHo. Po3po0neHi MeTOOUKH peKo-
MEHJIOBAHO Il BUKOPUCTAHHS B CYAOBiH Ta KJIiHIYHIN
TOKCHKOJIOT1.

Konduikr inTepecis: BiacyTHiil.
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TEXHONOTIA NIKAPCbKUX MPENMAPATIB

VIIK 615.454.12:615.014.22 https://doi.org/10.24959/nph;j.21.41
O. A. Konmakosa'?, H. B. Kyuepenko?, M. b Trokin?

'THCTHTYT XIMIYHUX TeXHOJOT1H CXiJHOYKpaiHCHKOTO HAIlIOHAIILHOTO YHIBEPCUTETY
imeni B. Jlans, Yipaina
213 «JIyranchKuii Aep:KaBHUN MEIMYHUN YHIBEPCUTET», YKpaiHa
3 HarionanpHuii hapMalieBTHUHUI yHIBEpCUTET MiHICTEpCTBA OXOPOHU 30POB’ sl YKpaiHu

TepmMmorpaBiMeTprUiHe AOCHiAXeHHA Ma3i 3 BOOAOPO3YNUHHUM
OGinkoBo-nonicaxapnaHum Komnnekcom rpuoba lNneepot
yepenun4yacTumn

TexHONOriYHMI NPOLIEC BUTOTOBIEHHS M'SIKMX NiKapCbKMX hopM 3aBxau CYynpoBOMKYETLCS BMIMBOM MEBHUX TEMMNepa-
TYp, NOPYLUEHHS IKOTO MOXE He TifNlbKy NPU3BECTU 0 NOTipLLIEHHS TEXHOMOTYHUX NMOKA3HUKIB, ane i CyTTEBO BMNINHYTU
Ha cneumdivHy Aito roToBOro Nikapcbkoro 3acoby.

MeTta po6oTu. TepMorpaBiMeETpUYHE OOCHIPKEHHST BOOOPO34YMHHOIO BinkoBo-nonicaxapugHoro komnnekcy (BBIMNCK)
rpvnba MNneBpoTy YepenuyacToro Ta po3pobreHoi Ha MOro OCHOBI Ma3eBOoi KOMMO3WLLi.

Martepianu Ta metoau. Metogom AgocnimkeHHst o6paHo TepMOorpaBiMETPUYHUIA aHani3, WO 403BONSE BUSBUTU
3MiHy Macu JOCHifKyBaHOro 3paska B yMOBax KOHTPOMbOBAHOrO NMiABULLEHHS TemMnepaTypy. BuaHaueHHsa Tepmorpa-
BIMETPUYHUX XapaKTepuCTUK NpoBeaeHo 3a gonomorow aepusartoprada Q-1500 D cuctemn «F. Paulik, J. Paulik,
L. Erdey» 3 nnaTnHOBO-NNaTMHOPOAIEBOKO TEPMOMNAapOLo 3a HarpisaHHs 3paskis Big 30 go 250 °C.

Pe3ynbraTy Ta ix 06roBopeHHs. Y xofi TepmorpaBiMeTpU4HOro AocrnimxeHHs 0yno BusineHo, wo BBIMCK Ta
po3pobrieHa Ha Moro OCHOBI MaseBa KOMMO3KLis 3a NEBHUX TeMnepaTtyp Mae (i3nyHi NnepeTBopeHHs. HasBHiCTb Tenno-
BMX ePeKTiB Ha TepMorpami po3pobneHoi masi 36iraeTbcs 3 Tennosumm edpektamm BBEIMCK, wo cy6’ekTuBHO CBIig4MTD
npo BIACYTHICTb XiMiYHOT B3aEMOZii MK akTUBHUM (bapMaLeBTUYHUM iHTPeLiEHTOM Ta ONOMDKHUMU pedoBUHaMuU
OCHOBW-HOCIS1.

BucHoBKkU. Ha 0CHOBI OTprMaHux pesynesTraTiB BU3Ha4eHO ONTUMarbHi YMOBM TEMMNEPATYPHOrO PEXUMY Ans Mpo-
BELlEHHS TEXHOSONIYHOro npouecy BUPOOHMLTBA, WO 3abe3neunTb cTabinbHICTh (i3NKO-XiMiYHUX BNACcTMBOCTEN Ta
hapmakonoriyHoro eekTy rotosoi Masi.

Knrovoei cnoea: m’siki nikapceki gpopmu; Ma3b; 8000p034UHHUL birlkogo-rosicaxapudHuli KoMmrnekc epuba
lnespom yepenuvyacmud; mepmozpasiMempuyHUl aHanis, mepmozpama

O. Kolpakova'?, N. Kucherenko?, M. Tiukin®

"Institute of Chemical Technologies of the V. Dal East Ukrainian National University, Ukraine
2SE “Luhansk State Medical University”, Ukraine

3National University of Pharmacy of the Ministry of Health of Ukraine

The thermogravimetric study of the ointment with the water-soluble protein-
polysaccharide complex of Pleurotus ostreatus

The manufacturing process for soft dosage forms is always accompanied by the action of a certain temperature,
which violation can lead not only to the deterioration of technological indicators, but also significantly affect the pharma-
cological activity of the finished drug.

Aim. To study the water-soluble protein-polysaccharide complex (WSPPC) of Pleurotus ostreatus (oyster mushroom)
and the ointment composition developed on its basis using thermogravimetry.

Materials and methods. The thermogravimetric analysis, which allowed determining the change of the mass of
the test sample under the conditions of the controlled temperature rise, was chosen as the research method. Determi-
nation of thermogravimetric characteristics was performed using a Q-1500 D derivatograph of the “F. Paulik, J. Paulik,
L. Erdey” system with a platinum-platinum-rhodium thermocouple when heating samples 30 to 250 °C.

Results and discussion. In the course of the thermogravimetric study it has been determined that WSPPC and
the ointment composition developed on its basis have physical transformations at certain temperatures. The presence
of thermal effects on the thermogram of the ointment developed coincides with the thermal effects of WSPPC; and it subjectively
indicates the absence of the chemical interaction between the active pharmaceutical ingredient and the excipients of
the carrier base.

Conclusions. Based on the results obtained the optimal conditions of the temperature regime for the manufacturing
process have been determined. They will provide the stability of the physicochemical properties and the pharmacological
effect of the finished ointment.

Key words: soft dosage forms; ointment; water-soluble protein-polysaccharide complex of the oyster
mushroom; thermogravimetric analysis; thermogram
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O. A. Konnakoea'?, H. B. KyuepeHko?, H. b. TioknH?
TMIHCTUTYT XMMUYECKUX TEXHOMOTMN BOCTOMHOYKPAMHCKOro HauMOHanbHOro yHMBepcuTeTa

mmenn B. [ans, YkpavHa
2TY «JlyraHcKuii rocyaapCTBEeHHbIN MeQUUMHCKUA YHUBEPCUTET», YKpanuHa
3 HaumoHanbHbIn hapmaueBTU4eckmin yHnBepcuteT MMHUCTEPCTBA 34paBOOXPaHEHMS YKpanHbI
TepmorpasumeTpuquKoe nccnegosaHune mas3n € BoaopacTtBoOpUMbIM 6enkoBo-
nonuncaxapungHbiM KOMMNJIeKCOM rpu6a BelleHka 06bIKHOBEeHHas

TexHOonorn4yeckuin Npouecc N3roToBEHUsS MATKUX NeKapCTBEHHbIX (DOPM BCeraa ConpoBoOXAaeTCs BNUSAHUEM
onpeaerneHHbIX TeMnepartyp, HapyLleHne KOTOPOro MOXeT NPUBECTN He TOMbKO K YXYALIEHUIO TEXHOMOrMYEeCKMUX no-
KasaTernen, HO 1 CyLLeCTBEHHO NOBMUATbL Ha (DapMaKororM4yeckyro akTMBHOCTb FOTOBOIO NleKapCTBEHHOTO cpeacTBa.

Llenb paboTtbl. TepmorpaBynmMeTpuyeckoe UCCrnefoBaHe BOAOPACTBOPUMOTO BEMNKOBO-NoNMcaxapuaHoro koMnekca
rpuba BelueHka obbIkHOBEHHas 1 pa3paboTaHHON Ha ero OCHOBE Ma3eBOW KOMMO3NLIMN.

Matepumanbi n metoabl. Metogom nccnegoBaHus Obin BbIGpPaH TEPMOrpaBUMETPUYECKUIA aHaNN3, NO3BONSAIOLLNIA
YCTaHOBUTb M3MEHEHME MacChl Uccrnegyemoro obpasLa B YCroBUSX KOHTPONMMPYEMOro MOBbLILLEHUS TEMMNEPaTYpbI.
YcTaHOoBeHNe TepMOrpaBMMETPUYECKMX XapaKTEPUCTMK NPOBeAEHO C NoMoLLbto AepuBaTtoprada Q-1500 D cuctemsl
«F. Paulik, J. Paulik, L. Erdey» ¢ nnaTMHOBO-NNaTMHOpoAMEBON TepMOonapor Npu HarpeeaHun obpasuos ot 30 go 250 °C.

PesynbraTthbl M Mx o6cyxaeHue. B xoae TepmorpaBMMETPUYECKOrO NCCneaoBaHns ycTaHoBneHo, 4to BBEIMNCK n pas-
paboTaHHas Ha ero OCHoBe MaseBas KOMMNO3ULMSA NPy oNpeaeneHHbIX TemnepaTypax umeet guanyeckme npeobpaso-
BaHus. Hannune Tennosbix aheKkToB Ha Tepmorpamme paspaboTaHHON Ma3n coBnagaeT ¢ TennoBbIMy adhdekTamm
BBINCK, 4To cy6bEeKTUBHO CBMAETENBLCTBYET 00 OTCYTCTBUM XUMUYECKOTO B3aUMOAENCTBUSI MEXAY aKTUBHBLIM chapma-

LieBTUYECKUM UHIPEAMEHTOM U BCTIOMOraTernbHbIMU BELLIECTBAMU OCHOBbI-HOCUTENS.
BbiBoAbI. Ha ocHOBe NoyYeHHbIX pesynbTaToB OnpeaerneHbl onTUMarbHble YCIOBUSI TEMMNEePaTypHOro pexumMa
NS POBEAEHNs TEXHOMNOMMYECKOro NPOoLIEcca MPOM3BOACTBA, YTO 06eCreHnT CTabuIbHOCTb (M3NKO-XMMMYECKNX CBOMCTB

1 chapmakonornyeckoro adpdekta roroBori Masu.

Knrodeenle cnoea: mMsiekue fiekapcmeeHHble hopMbl; Ma3b, 8000pacmeopuMbili 6erKo8o-rnonucaxapudHbili
Komrinekc BeweHKu 06bIKHOBEHHOU, mepmMozpasuMmempudeckull aHanu3; mepmoepamvma

Beryn. Masi — M siki Jlikapcbki OpMu, IPU3HAYCHI
JUTSI HAHeCSHHS Ha IKipYy, paHu a0 CIIM30B1 000JIOHKH,
110 MalOTh B’ 53Ky KOHCHCTEHIIIIO 1 CKIIa/Ial0ThCs 3 OCHO-
BH Ta aKTUBHHX (hapMaleBTHYHUX iHTpeaieHTiB (AD]),
piBHOMIpHO po3nozineHux y Hii [1]. OctanHiM yacom
y CTBOPEHHI M’ SIKUX JIIKapChbKUX opM (0coONHBO y BH-
naiKy Bofopo3unHHNX ADPI) Bif1atoTh IepeBary eMyiib-
CIfHMM Ma3eBHUM OCHOBaM, MEPCIEKTUBHICTD SKUX 3Y-
MOBJICHO BHCOKOIO 010JIOCTYITHICTIO 32 PaXyHOK ITPHUCYT-
HOCTI BOIHOI 1 5)kUPOBOT (a3, 1110 3a0e311euye BUCOKY pe-
30pOIIifo JTKapChKUX CyOCTaHIIIH [2].

[1ix yac cTBOpeHHs 6araTOKOMIIOHEHTHHX JTIKapCh-
KHX 3aC001B MOTPIOHO BPaxOBYBaTH MMOBIPHICT XiMid-
HUX Ta (QI3HYHUX NEPETBOPEHB JIOTIOMIKHUX PEYOBUH
Ta ADI, xapakTep SAKUX 3aJEKUTH BiJl CTPYKTYPH PEUO-
BHHHM Ta yMOB ii HarpiBaHHs. TexHoOJOTIYHUI mpolec
BHPOOHMIITBA Ma3eil Ha eMyJIbCIHHUX OCHOBAX MEpPeI-
0adae JOCTaTHHO TPHUBAJIE TEPMOOOPOOIEHHS B XO/1 MifI-
TOTOBKH KUPOBOi (azu, pozunHeHHs AD] y Bozi, eMmyiib-
TyBaHHS, TOMOT€HI3aIliI0 Ta T03yBaHHA OTPUMAHOI Macu
y cliokuBuy Tapy. HenpaBuiabHO BU3HaYEHUH TeMIlepa-
TYpPHHUH PEKUM MOXKE CIPUINHATH PyHHYBaHHS TEPMO-
JaOUTFHUX PEUYOBUH y CKIIa i JIIKapChKO1 (hopMHU, a OTIKE,
3HAYHOIO MipOIO BIUTMHYTH Ha TaKi MOKa3HUKH SKOCTI
TOTOBOTO MPOIYKTY, SIK CTaOUIBbHICTb, CIIOKUBY] BIIACTH-
BOCTI Ta, 3pEIITOI0, TEPAIIeBTUYHY LIHHICTG [2, 3, 4].

OnHUM 13 METOIB JOCIIHKEHHS HAsIBHOCTI a00 Bij-
CYTHOCTI XIMI4HOI B3a€MOJI{ M’ pe4OBHHAMH JIIKapCh-
KOTO 3ac00y Ta BU3HAYCHHSI TEMITEPATypH PO3IIa/Ty € TEPMO-
TPaBIMETPIIHII aHAJII3, SIKHI TO3BOJISIE OJTHOYACHO PEECTPY-
BaTH 3MiHY MacH 3pa3ka Ta (pikCyBaTH MPOLECH, 0
CYIPOBOKYIOTHCS BUIUICHHSIM 200 TIOITMHAHHSM TeIlIa.
Bukopucranss TepMorpaBiMeTpUYHOTO aHai3y y apma-
LEBTHUYHIN TEXHOJIOTII {03BOJISIE BUBYUTH CTAOLILHICTH
OKpPEeMHUX KOMITOHEHTIB 1 TOTOBOTO JIIKAPCHKOTO 3aCO0y

B IIIUPOKOMY JTiara3oHi TeMITeparyp Ta OOTpyHTYBATH TEM-
neparypHi pe>kuMu BUpOOHHIITBA [4, 5].

MeTta po6otu. TepmorpaBiMeTpuyHHIA aHaI3 BOJO-
PO3YMHHOTO OIJIKOBO-TIONICAXapUAHOTO KOMIUIEKCY TPH-
6a [1neBpoT uepenmyacTuii Ta po3po0OIeHOi Ha HOTO OCHO-
Bi Ma3eBO1 KOMIO3HIIIT JIsi BU3HAYCHHS ONTUMAIIbHUX
rapamMeTpiB TEMIIEPaTyPHOTO PEKUMY IS TTOAATBIIOL
PO3pOOKH TEXHOJIOTIYHOTO MPOIIECy BUPOOHHUIITBA.

Marepiaau Ta MeToaM. J[J11 BUSHaUYSHHS ONTUMAITb-
HUX YMOB BUPOOHHIITBA Ma3i Ta 3a0e3neueHHs CTabiIb-
Hocti ADI poseneHo TepmorpasiMeTpuaHnil aHaiz ADI
Ta po3po0iIeHOT Ha HOTO OCHOBI Ma3eBO1 KOMITO3HIIII.

O0’exTamMu TOCIIKEHHS OyITi KOMITIIEKC 010JI0T14-
HO aKTUBHHUX peuoBHH rpuda [lneBpoT yepenudactuii —
BOJOPO3YMHHIN O17TKOBO-TIOTiCaXapUIHUN KOMITIIEKC
(BBIICK) Ta po3po0ieHa Ha 0ro 0CHOBI Ma3eBa KOMIIO-
3HITisL, JI0 CKJIATy SIKOT BXOUTS OJTist KyKypym3siHa, [TEO-400,
MPOMIJIEHTIIIKOIb, eMyibratop Ne 1 Ta Bona ouniena.
Ckya TOTIOMDKHHAX PEIOBHH Ta KOHICHTparlito ADI Oyro
OOTpyHTOBAHO B TIOTIEPEIHIX JOCTiKeHHX [6, 7, 8].

MeTtonom fociiKeHHST 00paHo TepPMOTPaBIMETHYHHUIMA
MeToJl T epeHIiaIbHOTO TEPMIYHOTO aHali3y, 3aCHO-
BaHWI Ha BUBUEHHI XIMIYHHX Ta (i3UKO-XIMIYHUX TIPO-
IECiB 1 BIACTHBOCTEH PEYOBHUH B YMOBAxX MpOTrpamMoBa-
HOI 3MiHH TeMIieparyp. TepMorpaBiMeTpUIHUI aHaTi3
nipoBorviM Ha Jiepusarorpadi Q-1500 D cucremu «F. Paulik,
J. Paulik, L. Erdey» 3 1arHHOBO-TIIaTHHOPOJIIEBOIO TEPMO-
Maporo 3a HarpiBaHHS 3pa3KiB y KepaMiuHUX THIVISX BiJ
30 mo 250 °C. Sk eTayioHHY CyOCTaHITIIO BUKOPUCTAHO
poykapeHuii okcu s amoMiniio (a-Al,O,). s orpuman-
HS TepMOTpaMu 00paii Taki yMOBH: HMIBHJIKICTh Harpi-
BaHHs — 2,5 °C/xB, 110 3a0e31euye OCTyIOBE PIBHOMIP-
He HarpiBaHHA TUIIIIB; Maca HaBa)KKH 3pa3kiB — 200 mr
(masi) Ta 500 mr (BBIICK). Sk pesynsrar aHaiszy npu-
naja Gopmye TepMorpamy, Je OJHOYACHO (PIKCYHOTHCS
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3aJIe)KHOCTI BiJl yacy Temneparypu 3paszka (kpusa T),
PI3HHULII TeMIlepaTyp JOCIiI)KyBaHOTO Ta €TaJOHHOTO
3pa3kiB (kpuBa IuEPEHIIaIbHOrO TEPMIYHOTO aHaJIi-
3y DTA), macu 3paska (kpuBa tepmorpaBimeTpii TG)
Ta 11 MoXi{HOT 3a YacoM (KpuBa ArdepeHIiaibHOT TepMO-
rpaBimerpii DTG) B yMoBax 3amporpamMoBaHOi 3MiHU
TEMIIepaTypH.

AHai3 IPOBOIMIIN 32 TPAAUIIIHHOIO METOJIUKOIO, 1110
i IUPOKO BUKOPUCTOBYIOTh Y Cy4acHUX (papMaleBTH-
HUX pocaimkennsx [1, 9, 10].

Pe3yabraTtu Ta ix odropopenns. ®izuko-xiMiuHi
BJIACTHBOCTI, CTa0UTBHICTh Ta (hapMakoIoriayHuil eexT
M’ SIKUX JTIKAPChKUX 3aC001B 3aJICXKHUTh BiJl yMOB IPOBE-
JEHHSI TEXHOJIOTTYHOTO mpouecy. Tomy Jutst po3poOKu
ONTUMAJILHOT TEXHOJIOT1] BHPOOHHIITBA JIIKAPChKUX 3a-
co0iB HEOOX1THO BUBUMUTH TEMIIEPATYPH PO3KIAJaHHSI
A®I Ta roToBoi JiKapchKoi GOopMH, IO JO3BOJIHUTH BU-
3HAUYUTH TEMIIEpaTypHi PSKUMH OCHOBHUX CTaJlill BU-
poOHHIITBa Oe3 pyliHyBaHHS CTPYKTypu ADI Ta 3MiHK
(hapmaxonoriaHoro eqeKTy.

PesynbraT ekcriepuMeHTaNIbHUX JOCIIKEHb OYI10
orpuMano y Burysini Tepmorpam BBIICK rputa I[Tnes-
poty uepenuuactoro (puc. 1) Ta po3pobiieHoi Ha Horo
OCHOBI eMyJIbCIHOT Ma3eBOT KOMIO3HIIiT (pHcC. 2).

OTpuMaHi pe3ynbTaTi TEPMIYHOTO aHAi3y 3pa3ka
cyocrannii BBIICK (puc. 1) 3acBiguyroTh, o BTpaTa
MacH MOYMHAEThCS 3a TeMmeparypu 76 °C Ta BinOyBa-
€Thcst y 1B ctail. [lepina crasis — B iHTepBai TemIie-
paryp 76-112 °C 3 Brparoro B Maci 10 5%, 1110 MOSICHIO-
€THCSl TEPMIYHUM BUALJICHHSM cOpOLiifHOT Bojoru [5].
Jpyra crajis ciocTepiraeThCs B iIHTEpBaJli TEMIIEPaTyp
112-156 °C i3 Brparoro Macu 6 % Ta 1moB’si3aHa 3 BUJILICH-
HSIM HU3bKOTEMITepaTypHoOi (hpakiii 3paska, Mo cymnpo-
BOJUKYETHCSI CITA0KO BUPAKEHOIO €HJOTEPMIYHOIO pe-
akuiero. [loganpiie HarpiBaHHS! HABaXKKH MTPU3BOJUTh
JIO PyHHYBaHHS JIOCIIIKYBaHOTO 3pa3Ka.

Puc. 1. Tepmorpama BBEINCK

VY Xo/1i BUBUEHHS TEpMOTIpaMHu po3poOIiieHoT Ma3e-
Boi Komro3utlii (puc. 2) Oyno BUSBICHO, IO 3arajibHa
BTpara B Maci JOCJIJKYBaHOTO 3pa3Ka Bij0yBaeTbCs
B JICKIJIbKA €TarliB B iHTepBaii temmeparyp 36-143 °C
Ta cknagae 48,5 % Bifg 3araabHOl KITBKOCTI HaBaXKH.
B inTepBani remmneparyp 36-94 °C BinOyBaroTbes J1Ba
MOCJIIIOBHUX TIPOLIECH BUIIICHHS MacH: MEPIIUA — B 1H-
tepBaii 36-56 °C, npyruit — 63-92 °C, 3 MakcuMaJb-
HUMU [IBUAKOCTSIMH BUAUICHHS 3a Temneparyp 54 °C
ta 84 °C BianorigHo. O0UIBa MPOIIECH MTOB’I3aHi 3 BU-
JUICHHSM JIBOX HU3BKOTEMIepaTypHHuX (hpakimiii Mase-
BOi OCHOBH, OCKUIbKH TaKMX MiKiB Ha TepMorpami ADI
He criocTepiranock. TpeTiit iHTepBai BUIIIICHHS Macy —
100-143 °C moB’s13aHMi1 3 BUMAPOBYBAHHSIM BOIU Ta OTHO-
YaCHUM pYHHYBAHHSIM PEYOBUHH. MaKCUMaJIbHA IIBH/I-
KIiCTh 3MCHILIEHHS MACH BiJIOYBA€ThCS 3a TEMIICPATypH
112 °C, 110 XapaKkTepH3yeThCsl CHAOTEPMIUHAM (PEKTOM.
e siBUIIIE MOKHA MTOSICHATH THM, 110 J0 CKJIay EMYIlb-
CIiHMX Ma3ei, K MPaBUJI0, BXOJUTh BOJIA, SIKA 32 TICB-
HUX TeMIIepaTyp MoynHae BunaponyBarucs [3]. 3a Tem-
neparypu nonay 143 °C BinOyBa€eThCs TOCTYIIOBE PiBHO-
MipHE 3MEHIIICHHS B Maci, IKe MO)KHA TOSICHUTH PYHHY-
BaHHSM 3pa3Ka.

HasiBHiCTb TeIIOBHX €(EKTIB Ha TEPMOTpami po3po0-
JieHoi Ma3i 30iraeTbest 3 TeruoBumu edekramu BBIICK,
1110 00’ €KTHBHO CBITYMTH PO BIZICYTHICTH XIMIYHOI B3a€MO-
i Mk ADI Ta TONOMIKHIMH PEIOBUHAME OCHOBH-HOCIS.

OTxe, y X0/ TEPMIYHOTO JOCIIKSHHSI JIOBE/ICHO,
o BBIICK rpuba [1neBpot uepenuuactuii Ta po3po0-
JIeHa Ha HOTO OCHOBI €MYJIbCiliHA Ma3eBa KOMITO3HIIIS
3a TIEBHUX TeMIlepaTyp Mae ¢i3uuHi neperBopenHs. Ha
OCHOBI OTPHMaHHX PE3yJbTaTiB BU3HAYEHO ONTHMAaIIb-
Hi YMOBH TEMIIEPATYPHOTO PEIKHIMY.

Bpaxosytoun Te, o BBIICK € Tepmonadinbaim ADIL,
SIKMH TTOBHICTIO BTpavae crieriuivny Airo 3a Temrepa-
Typ nmonajx 50 °C, MO)XHa 3arporoHyBaTH TaKy TEXHO-

Puc. 2. Tepmorpama po3pobneHoi maseBoi KOMMo3uLil
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JIOTiF0 BUTOTOBJICHHS eMYJIbCiiHOT Ma3i. Bomy, 1o mo-
TpiOHA ISl KOPITYCY eMYJIbCIHHOI CUCTEMH, BapTO PO3-
JIATH HA 2 9acTuHU, B onHiH 3 sikux BBIICK po3unnsi-
I0Th y BOJII y criBBiHOmeHH (1:1-2) 3a Temneparypu
20-25 °C. [dpyry wactuny Boau 3mMinytoTs 3 [IEO-400
Ta nojinponiaeHnkoneM (rixpodinbHa dasa) 3a Tiel
camoi Temrieparypu. Emynbrarop Ne 1 morpiOHo cruta-
BUTH 3 OJI€I0 KYKYPYI3siHOO 32 Temreparypu 60-70 °C
1l OTpUMATH TAKMM YUHOM TifpodoOHy (ha3y.

Jari nyist oTpuMaHHs cTablIbHOT KOHCHCTEHTHOT eMYJTh-
ciitHOT cuctemu riipodoOHy i rigpodinbHy dazu BapTo
3MilnyBary, miarpumytodn temmeparypy 60-70 °C mo Ha-
cTaHHs iHBepcii (a3,

Jauti TemMrnieparypy cUCTEMH NOTPIOHO ITOCTYTIOBO 3HHU-
xyBatH 10 40-45 °C, 3a K0l 10 eMyJIbCIHHOT CHCTEMU
(xopmycy) BBozsATH po3urH BBIICK. EmynberyBanns mpo-
JIOBXKYIOTB, 3HIDKYIOUH TeMIeparypy cuctemu jio 20-25 °C
JI0 YTBOPEHHSI KOHCHCTEHTHOI eMyJibeii. [oMorenizartiro
Mas3i MPOBOISITH 3a Tl caMoi TeMIlepaTypH J10 OTPUMaH-
Hsl OZTHOP1THOT eMYIIBCIT KPEMOBOTO KOJILOPY.

Takuii TemneparypHuil pesKuM 3a0e3MednTh Heoo-
X1JIHY CTaOUIBHICTh Ma3i Oe3 BTparH 11 crierudianHoi iii.

OTtpumaHi pe3ysbTaTi JOCHIIIKEHHS OyIyTh BpaxoBaHi
i 9ac po3poOKK TEXHOJIOTIT BUPOOHHUIITBA CTBOPIOBA-
Ho{ Ma3i.

BucHoBKH Ta nepcrneKTHBH NOAAJIBIINX A0CTIKEHb

1. BuBueHHst XiMiuHUX Ta (DI3UIHUX IEPETBOPEHD
A®I Ta cTBOpeHOi Ha HOTrO0 OCHOBI Ma3eBOT KOMIIO3HIIIT
€ BaKJIMBUM €TaroM (papMaleBTHIHOT pO3pOOKH.

2. Po3pobiiena mazera komnosuilist 3 BBIICK rpuba
[TneBpot yepenuuacTHii € MexaHiyHO cyMirino ADI
Ta JIOTIOMDKHHUX PEYOBHH, 3/ Ke T KOMIIOHEHTH HE B3a€-
MOJIIOTb.

3. Ha mincraBi npoBeACHHUX JTOCIIIHKEHb O0IPYHTO-
BAHO ONTHMAJIbHUI TEMIIEPATYPHUN PEXUM TEXHOJIO-
rivHOTO nporecy. EMynbciiiHy 0CHOBY TrOTYIOTh 3a TEM-
neparypu 60-70 °C, BBenenns pozunny BBIICK B cuc-
TeMy poBOsTH 32 40-45 °C, KOHCUCTEHTHY €MYIbCII0
OTPUMYIOTH 32 3HIIKEHHS TEeMIIEpaTypu CUCTEMH JI0
20-25 °C.

Hactymauit eran nocimipkeHs Oy/ie PUCBSIYCHO MIKpPO-
010JIOTIYHOMY KOHTPOJIIO JIIKApChKOT (hOpMHU Ta MiI00py
ONTUMAJIFHOTO KOHCEPBaHTA JUISl Ma3i, 10 PO3pOOIISETHCS.

Konduikr inTepeciB: BigcyTHIN.
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' KuiBchkuii HaI[lOHAJILHUN YHIBEPCUTET TEXHOJIOT1H Ta Au3aiiHy, YKpaiHa
2 dapmaneBTryHa kopropaiist «tOpis-Dapmy», Ykpaina

BnpoBamxeHHs nigxoay Quality by Design ansa po3po6ku
CKnagy Ta TeXHonorii BApOOGHULUTBA iH’€EKLUiNHOro npenapary
ANSA BHYTPiILWHbOCYrNo6oOBOro BBeAeHHA

MeTa po6oTu. BnposamkeHHs niaxogy Quality by Design (QbD) ans po3pobku cknagy Ta TexHonorii BupobHuuTea
iH’eKUinHoro npenapary rianypoHaty HaTtpito (FTH) y noeaHaHHi 3 XoHAPOiTMHY cynbdaTtoM (XC) Ansa BHYTPILLHbOCYMO-
©0BOro BBEAEHHS.

Marepianu Ta meTogu. Po3pobky cknagy po3vmHy Ans iH'eKuUiin 34iicHIoBany i3 3aCToCyBaHHSAM 3pasKiB aKkTUB-
Horo chapmaveBTryHoro iHrpegieHTa (A®l) M'H Ta XC. Ons po3pobku npotokony QbD BMKOPUCTOBYBanM NigXo4n Mix-
HapogHux HacTaHoB ICH. LinboBuii npodinb sikocTi npoaykty (QTPP) po3pobneHo Ha niacTasi ornsgy niteparypw,
aHanisy nogibHyx npenapatiB Ta NnonepeaHix BMacHWX eKCrnepuMeHTarnbHUX AOCHiMKeHb. BU3HaYeHHs KpUTUYHKX NoKas-
HUKiB akocTi npoaykTy (CQA) NpoBOaMnM LLMAXOM aHanisy pusvki Ans BCiX MOKa3HWKIB skocTi, HaBeaeHnx B QTPP. OujHto-
BaHHSA PU3UKIB MOKa3HWKIB AKOCTI npoBedeHo 3a cuctemMoro Risk Priority Number (RPN) 3a 9-Tn 6anbHOK LWKanow.
YnpaeniHHsA pusmkamu skocTi (QRM) nig yac gocnigxeHHs cknagy v TeXHONOrIi iH’eKUIMHOro po3ynHy po3pobneHo 3a
piarpamoto IcikaBu.

Pe3ynbraTy Ta ix 06roBopeHHs. 3’acoBaHo, LU0 koHuenuist QbD — ue cuctemHui nigxig 4o po3pooku Nikapcbkux
npenaparis. Ha nepwiomy eTtani po3pobneHo uinboBuii npodinb sikocTi npoaykTy (QTPP). Ha ocHosi gaHux QTPP Bu-
3Ha4YeHO KpUTKYHI nokasHukn skocTi (CQA), npoBeaeHO OLUIHKY pU3MKiB SKOCTi. OKpecrneHo KpUTUYHI NapameTpu Tex-
HonoriyHoro npouecy (CPP) posunHy ans iH’ekuin Ha ocHoBi M'H i XC, BU3Ha4YeHO MeToam iX KOHTPOS0, @ TaKoX Kpu-
TUYHI aTpnbyTn matepiany (CMA). Ha nigctasi oTpumaHux AaHnX 3anpornoHOBaHO CTpaTerito KOHTPOMIO MNikapcbKoro
3acoby i3 BpaxyBaHHsIM He0OXiAHOCTI MiHiMi3aLlii NTOBTOPEHHS KOHTPOSbHMX AocnifiB. 3a gonomoroto giarpamu Icikasu
npoinNtocTpoBaHo BapiabenbHICTb MaTtepiany Ta npouecy 3 hakTopamu HaBKOMMLLHLOIO CEPENOBMILLA, SKi BNMMBAKOTh
Ha NOKa3HWKM AKOCTi po3ymHy ang iH’ekuin 3 M'H Ta XC.

BucHoBku. BukopnctoBytoun ocHOBHI nigxoay QbD y po3pobui cknagy Ta TexHonorii BUpobHMUTBA iH eKLiiHOro
npenaparty Ans BHYTPILLHbOCYrMo60BOro BBeAEHHS, 3'icyBanu, Lo BaxkmnmMm acnektamu QTPP € wnsx BBeaeHHs, 4033,
cuna Aii, a TakoXx CnoXmedi BMacTMBOCTI NpoadykTy. [loBeAeHo, Lo Taki NOKa3HUKN SKOCTI, K MPO30PiCTb, B’A3KICTb,
CTEepUnbHICTb Ta KinbkicHUA BMICT A®| Bu3HaveHo sik CQA ans gocarHeHHs uinen, 3asHadeHnx y QTPP. MNposeneHe
OocCniopKeHHs 40BeNo, Lo Maike BCi cTagil BUPOOHMUTBA € KPUTUYHMMM, IX NOTPIOHO MOCTIMHO KOHTpOntoBaTK 1 nepe-
BipATH, W06 OTpUMaTK AKICHWUI NPOAYKT. Y noganbLlUnX eKCrepuMeHTanbHUX AOCNIMKEHHAX AN NiATBEPOXKEHHST pO3-
pobneHoro cknagy Ta TexHomnorii BUpobHuuTBa 3rigHo 3 QRM HeobxigHO 30cepeanTn yBary Ha Takmx MoKa3HuKax, siK
TemnepaTypa po34uHy, 4ac ctabinidauii, pexum gerasadii Ta ymoBu dinsrpaldlii.

Knrodoei cnoea: zianypoHam Hampito; XoHOPOIMUHy cynbgham, Uinbosuli npoginb skocmi npodykmy; KpumuyHi
rnapamempu rpouyecy; cmpameais KOHMPOJTO

O. Saliy', O. Los?, T. Palchevska', K. Nebylytsia’

"Kyiv National University of Technology and Design, Ukraine

2Yuria-Pharm LLC, Ukraine

Implementation of the Quality by Design approach for developing the composition
and the manufacturing technology of an injectable drug for intra-articular introduction

Aim. To implement the Quality by Design (QbD) approach in order to develop the composition and the manufac-
turing technology of injectable hyaluronate sodium (HS) in combination with chondroitin sulfate (CS) for intra-articular
introduction.

Materials and methods. The composition of the solution for injection was developed using samples of the active
pharmaceutical ingredient (API) of HS and CS. The approaches of the ICH international guidelines were used to cre-
ate the QbD protocol. The quality target product profile (QTPP) was developed based on the literature review, analysis
of similar drugs and the previous in-house experimental studies. Determination of critical quality assessment (CQA)
product indicators was performed by risk analysis for all quality indicators listed in QTPP. The risk assessment of quality
indicators was performed by assessing them according to the Risk Priority Number system (hereinafter — RPN) by a 9-point
scale. When studying the composition and the manufacturing technology of the injectable solution the quality risk
management (QRM) was developed according to the Ishikawa diagram.

Results and discussion. It has been found that the QbD concept is a systematic approach to the drug develop-
ment. At the first stage QTPP was developed. Based on the QTPP data the CQA indicators were determined, and
quality risks were assessed. The critical process parameters (CPP) of the solution for injection based on HS and CS,
their control methods, as well as the critical material attributes (CMA) were determined. Based on the data obtained
the drug control strategy was proposed taking into account the need to minimize the repetition of control experiments.
Using the Isikawa diagram the variability of the material and the process with the environmental factors affecting the quality
of the solution for injection with HS and CS was shown.
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Conclusions. Using the basic QbD approaches when developing the composition and the manufacturing technology
of an injectable drug for intra-articular introduction it has been found that the route of administration, dose, potency,
and consumer properties of the product are important aspects of QTPP. It has been proven that the quality indicators,
such as transparency, viscosity, sterility and the quantitative content of API are determined as CQA to achieve the ob-
jectives defined in QTPP. The study shows that almost all stages of production are critical, therefore, they need to be
constantly monitored and checked to obtain a quality product. In further experimental studies to confirm the composi-
tion developed and the manufacturing technology according to QRM it is necessary to focus on such indicators as the solution
temperature, stabilization time, degassing mode and filtration conditions.

Key words: hyaluronate sodium; chondroitin sodium sulfate; target product quality profile; critical process
parameters; control strategy
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"KneBCcKMIM HauMoHarnbHbIA YHUBEPCUTET TEXHOMOMUIA 1 An3aliHa, YKpanHa

2 papmaueBTuYeckas koprnopauus «HOpusa-Gapmy», YkpavHa

BHeppeHune noaxoaa Quality by Design ans pa3paboTku coctaBa U TeXHONOruun
npousBoAcTBa MHBLEKLUOHHOIo npenaparta Ans BHYTpMUCycTaBHOro BBeAeHuUd

Llenb pabotbl. BHegpeHnne noaxoga Quality by Design (QbD) ons pa3paboTku cocTtaBa v TEXHOMNOMMM Npoun3-
BOACTBa MHBEKLMOHHOIO npenapara rmanypoHarta Hatpus (FH) B couyeTtaHnm ¢ xoHApouTuHa cynegartom (XC) ans
BHYTPWUCYCTaBHOTO BBEAEHMS.

Matepuanbl n meToabl. PazpaboTky coctaBa pacteBopa AN MHbEKLMIA OCYLLEeCTBNANM C NpMMeHeHneM obpas-
LIOB aKTUBHOro chapmavieBTnyeckoro nHrpeameHta (A®N) N'H n XC. ns paspabotku npotokona QbD ncnons3oBanu
nogxonbl MexayHapoaHbix pykoBoacTs ICH. Lienesor npodunb kavectBa npoaykta (QTPP) pa3pabotaH Ha OCHOBaHWUM
ob3opa nuTepaTypsbl, aHanusa nogobHbIX NpenapaToB U nNpeablayLUMx COBCTBEHHBIX 3KCNEepMMEHTarnbHbIX UCCneno-
BaHu. OnpegenexHne KpUTUYECKNX Noka3saTtenen kadectsa npogykta (CQA) npoBoamnu nytem aHanusa puckoB Ans
BCEX Nnokasarernen kadyecTsa, npuegeHHbIx B QTPP. OueHka pyvcKoB nokasaTernel kayecTsa npoBeAeHa no cucreme
Risk Priority Number (nanee — RPN) no 9-tu 6annbHoi wkane. YnpasneHue puckamu kadectsa (QRM) npu nccnepo-
BaHMM COCTaBa M TEXHOMOMMN MHBEKLIMOHHOIO pacTBopa paspaboTaHo no guarpamme Mcukassbl.

Pe3ynbraThbl M nx 06cyxaeHne. YCTaHOBMEHO, Y4TO KoHUenumsa QbD — 3To cucTeMHbIN NOAXOA K pa3paboTke ne-
KapCTBeHHbIX NpenapartoB. Ha nepeom aTane pa3dpaboTaH uenesor npoduns kavecTtsa npogykra (QTPP). Ha ocHose
AaHHbix QTPP 6binn ycTaHoBMNeHbI KpuTuyeckne nokasatenu kadectsa (CQA), npoBeaeHa oLeHKa pyCcKoB KayecTBa.
OnpepgerneHbl KpuTUYeckne napameTpbl TexHonorndeckoro npouecca (CPP) pactBopa ans nHbekumii Ha ocHose H
n XC, nx MeTofbl KOHTPOIs, a Takke kpuTudeckme atpubyTbl matepuana (CMA). Ha ocHoBaHMM NonyyYeHHbIX aHHbIX
6bina npeanoxeHa cTpaTerns KOHTPONsA NeKapCTBEHHOro CpeacTsa C y4eToM HeobXxoanMOoCTM MUHUMK3ALMK NOBTO-
PEHVSA KOHTPOSbHbIX OMbITOB. C NOMOLLbIO Anarpamma Vicvkasbl nokazaHa BapnabenbHOCTb Matepuana v npouecca
C hakTOpamm OKpY>KaloLLIEN cpeabl, KOTOpble BMMSAIOT Ha NoKasaTenu KayecTBa pacTteopa Anst uHbekumii ¢ N'H n XC.

BeiBoabl. Vicnonb3ys ocHoBHble noaxoasl QbD npu pa3paboTtke cocTaBa u TEXHONOrMN NPOM3BOACTBA UHBEKLN-
OHHOrO Mpenapara 4151 BHYTPMCYCTaBHOIO BBEAEHMWS, yCTaHOBUIMM, YTO BaxHbIMU acnektamn QTPP aBnsitotcs nyTb
BBe[eHVs, 4o3a, cuna AencTBUs, a Takke noTpebuTenbckue cBOMCTBa NpoaykTa. [lokasaHo, 4To Takue nokasarenu
KavecTBa, Kak Mpo3pavyHOCTb, BA3KOCTb, CTEPUIBHOCTb M KonnyectBeHHoe codepxarnne AP onpegenensbl kak CQA
ANs JOCTVXEHUs Lenen, yctaHoBneHHbix B QTPP. MNposeaeHHoe nccnegoBaHye nokasbiBaeT, YTo NoYTy BCe CTagum
NPON3BOACTBA SABMSAIOTCA KPUTUYECKMMU, X HEODXOAMMO NMOCTOSTHHO KOHTPONMPOBAaThL M NPOBEPATb, YTOObI NONYy4nTh
Ka4eCTBEHHbIV NpoayKT. [pn AanbHenwmnx aKcnepuMeHTanbHbIX NCCeaoBaHUsaX ANa NoaTBEPXAeHUS paspaboTaH-
HOro cocTaBa 1 TexHororum nponssoacTea cornacHo QRM HeobxoanMmo cocpefoToUnTb BHUMaHWE Ha Takux nokasa-
Tensx, kKak TeMnepaTypa pacTtBopa, BpeMsi CTabunmaaunm, pexum gerasaumm n ycrnosus dunstpauum.

Knrodesnbie cnosa: cuanypoHam Hampusi; XoHOpoumuHa cyrsgham; uenesol npogusb Kayecmesa rnpodykma,
Kpumuyeckue napamempsbl npouyecca; cmpameausi KOHMpPOoris

Beryn. OcteoapTpo3 3aiMiaeThesi HAMOIHPEeHi-
1o0t0 (pOpMOr0 ypaskeHHs CYIJI001IB Ta OHIEIO 3 TOJIOB-
HHX IPUYMH HENPaLe3JaTHOCTI, 10 BUKJIMKAE MOTipIICH-
HSI SIKOCTI1 JKUTTS 1 3HaYH1 (iHAHCOBI BUTPATH, 0COOIH-
BO y JIiTHIX Jromeit [1].

PozpobrneHo TepaneBTHUHI METOAM KOPEKILii ypakeHb
CYINIOOOBHX XPAILIIB, 30KpeMa 3aCTOCYBAHHSI CYXOXKHIIb-
HUX, IEPIOCTAIBHHX, (pacuianbHUX, M SI30BUX a00 TIepH-
XOH/IpaJIbHUX TPaHCIUIAHTATIB, iMIUTaHTawist GpibpruHy abo
KYJIFTUBOBaHMX XOHIPOIHNTIB, BBEACHHS XOHIPOTCHHUX
CTUMYIIOBaJIbHUX (PaKTOPIB, IMIUIAHTALIIS] TAKUX CHHTE-
TUYHHUX MaTpUIlb, SIK KOJIareH, ByIJIEIIEBE BOJIOKHO [2].
[Ipore 3nebinbIoro TepaneBTHUHNUN eeKT nependadae
(hopmyBaHHS penapaiiiiHoi, a He pereHepaTHBHOI TKaHH-
HH, Y Pe3yJIbTaTi 40ro TKaHMHA HU3bKOI SIKOCTI HE MOXKE
HiATPUMYBATH 3HAUYHE HABAHTAXKCHHS Ta HE JJO3BOJISE

BIIHOBUTH HOPMaJbHY CyIJIOO0BY (PYHKIIIO MiA yac
pyxy [3].

Ha i HeomikiB BUIIEOITUCAHUMX 3aXO0/1iB IHTPACHHO-
BiaslbHE Ta/ab0 BHYTPIIIHHOCYTII000BE JOCTABIISTHHS Ji-
KapChKHX 3aC00iB BBXKAFOTh OJTHUM i3 HAHONITHMAJIbHi-
LIMX MAXO/IB 3 OISy OajlaHCy eeKTy Ta SIKOCTI JIiKy-
BaHHsI [2]. BHyTpilIHROCYTII000BE BBEICHHS T1alypOHO-
Boi kuciotu (I'K) 1 XoHaponpoTeKTOpiB HAJEKUTH 10
CYYacHUX MPUHLHUIIB JIIKYBaHHSI 0CTE0apTPO3y, OCKiIb-
KM BBEJICHHS JIIKAPCHKOTO 3ac00y BHYTPIIIHLOCYTIIO00-
BO JIO3BOJISIE 3MEHIITUTH JISSKI CepHO3HI OOIYHI edek-
TH, TIOB’5I3aH1 3 CUCTEMHHM 3aCTOCYBaHHSIM 3HEOOIIO-
BanbHUX npenaparis (HII3I1, mapaneramon Tomo) [4].

XOHAPOITHHY Cynb(ar CTaHOBUTH COOO0I0 Cyb(aTo-
BaHMH IIIIKO3aMiHOITIKaH, BXKJIMBUH CTPYKTYPHHUI KOM-
MOHEHT MaTPHLIi TO3aKIITHHHOTO Xpsia. Y cyrmoOoBii
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cucremi XC 3B’SI3y€ThCsI 3 MOHOMEPAMH 3 BEJTMKOKO MO-
JEKYJISIPHOIO Macoro [5]. AHami3 JiTeparypu J03BOJISIE
KOHCTaTyBaTH €(eKTHUBHICTh BHYTPIIIHbOCYITIO00BHX
in’exiit komriekcy ['H 3 XC y kimiHIYHUX J0CITIKEH-
HsX. JloBeneHo, 110 ofHOpa30Ba iH’ekiiis koMiuiekcy ['H
ta XC manicHraM i3 O14HUM €IiKOHIHIITOM Ja€ OlIbIe
repeBar mpoTsIroM 6 MICSIIB ITICIIs BBEICHHS, HI)K BHYT-
pilIHBOCYTII000BI KopTHKOCTepoinu [6]. Oninka edek-
THUBHOCTI Ta 0€3MEYHOCTI BUKOPUCTAHHS PO3YUHY, 110
mictuth 40 mr 'K ta 40 mr XC B 2 M1, BUSBHIIA TaKi
pe3yiIbTaTH: 3MEHIIEHHsI OO0JII0 y IOCIIKYBaHi| Tpy-
i nanieHTiB (77 %), nokpamieHHs pyxiuocti (78 %),
3MEHIIICHHSI CIIOKUBaHHS aHAbIeTUKiB (74 %) [7]. Orxe,
BIZIHOBJICHHSI B’ SI3KOIPY)KHOCTI CHHOBIAILHOT PiJIMHU IS
3aXHCTY XPSIla € TPUBAOITUBUM TEpParleBTUUHIM BapiaHTOM.

HasBHi Ha ykpaiHChKOMY (hapManeBTHYHOMY PHH-
ky npenapatu XC i ['H (opurinanbsHi nmpenaparu, rese-
PHIKH, Xap4oBi JI00aBKH) iCTOTHO BiAPI3HAIOTHCS MK CO-
0010 3a XiMIYHOIO OYZIOBOIO, SIKICTIO BUPOOHUILITBA, (hapMma-
KOKIHETHYHHMH ITOKA3HUKaMH, CXeMaMH i JJ03aMH 3aCTO-
cyBaHHS [4]. ACOPTUMEHT JIIKQpChKUX 3aC00IB, 110 Mic-
TTh Komiuieke ['K y ¢opmi HatpieBoi conmi ta XC amst
BBEJICHHS| B CHHOBIaJIbHY TIOPOYKHUHY, Ha BITYH3HSIHOMY
PHHKY TIPEJICTABIICHO JIy’Ke 0OMEKEHO, a caMe: Iperna-
paramu BupoOHuka S.C. Rompharm Company S.R.L.,
PymyHis — [amypoM XOHIpO, PO3UMH AJIsl BHYTPILIHBO-
cyrioOHoro BBeneHHs 60 Mr/3 M, y mornepeHbpo HaroB-
Henux mmpuiax 3 mit, Ne 1; CEPTOBEK-TenioH, p-H Ji/iH,
mmpur 2 v (cxnaa: 'K 60 mr/2 miu, XC 90 mr/2 mi);
Ceprobex-ITpo, p-u 1/in o 3 mut Ne 1 B mmpurax (ckma;
I'K 60 mr/3 mu1, XC 90 Mr/3 mut); Ta mpenapaTtoM KoMIia-
Hii LCA Pharmaceutical, ®panuisi — CHHOBiyM, po34nH
JUTsl BHYTPIIHBOCYII00HOTO BBeeHHs 60 Mi/3 M, y 11o-
nepeiHbo 3aroBHeHUX mmpuax 3 mi, Ne 1. JloctynHicTh
MpernapariB JUIs CIIOKUBAYiB TAKOXK Jy)Ke 0OMEKeHa, [0
OB’ s13aHe, 3 OJIHOTO OOKY, 3 JIOKa30BO0 0a3010 €PEKTHB-
HOCTI, OCKUJIBKH IIIJIIXH peecTpaliii nmpemnapary Bij 3a-
TBEPKEHHS] TEXHIYHUX YMOB JI0 PEECTpallii Ik BUpOOY
MEIMYHOTO TIPU3HAYCHHSI € JI0OCTAaTHHO HOBOIO MPOLIE/TY-
POI0; a 3 IHIIIOTO — 3 IIHOBOO MOJIITHKOIO IUX JIKApCh-
KHX 3ac00iB, sika craHoM Ha 2020 pik BapitOeThCS B cepei-
HpoMYy Biz 2700 rpa 10 4500 rpH 3a onHe nakoBaHHs JI3.
Omxe, Taki koMOiHOBaHi JI3 € 0OMexeHi 3 OISy acop-
THUMEHTY Ta HU3BKOIOCTYITHI 3 TIOIJISILY BApTOCTI, IO Ha-
OyBae 0cOONMBOT Bard JUIs MAIEHTIB MOXHIIOTO BiKy. CBOEIO
4Yeproro, OOMEKEHUN aCOPTUMEHT ITPENapaTiB 3yMOBIICHO
M, 110 'K Ta XC € 610TeXHONOT1YHIUMH MPOAYKTaMH,
110 MAKOTh CBOIO crieln(iKy CHHTE3y aKTHBHOTO (hapma-
LIEBTUYHOTO 1HIPEIIEHTA, MIAXOMIB 10 PapMaleBTHIHOT
PO3pOOKH, JKEepell MoCTayaHHsl CHPOBUHU, JIOBEJICHHS
edexruBHOCTI Iii Tomo. Toxk po3poOIeHHS CKIaay Ta
MOIITYK HOBITHIX TEXHOJOTIYHHUX ACIIEKTIB JTIKapChKUX
3ac00iB O10TEXHOJIOTIYHOTO TTOXO/KEHHS € aKTyaJIbHUM
HaINpsIMOM ChOTOJIeHHs papmartii. Mi>kHapoaHa KoHpe-
pentist 3 rapmonizanii (ICH) ta Hacranosa Q8 (R1) mpo-
noHye HoBy napaaurmy Quality by Design, 1110 103B0-
JISIE TAPAHTYBATH SIKICTh MPENapaTiB, yIOCKOHAIUTH BH-
POOHHMYMIA TIpOLIEC Ta ONTUMI3yBaTH iHBECTHUIIIT HA PO3-
POOKY Ta TOCIIIPKSHHSI BHCOKOOIOKETHUX Ta CKJIaTHUX
Jikapchkux 3aco0iB [8, 9, 10]. 3HaHHS PO HOBHIA JIi-

KapchKUH 3aci0 JOCATa0THCS NUISIXOM BU3HAUEHHS MO-
JIeJIeH, 110 CIIBBIAHOCATH BXOAH 3 PE3yJbTaTaMH Ipo-
necy. MaremMaruyHi 3B’s3KU MMapaMmeTpiB KPUTUIHOTO
nporecy (Critical Process Parameters — CPPs) ta kpu-
TUYHUX BIacTUBOCTEH cuposuHu (Material Attributes —
CMAS) 3 KpUTHYHUMH TTOKa3HUKAMH SIKOCTI MTPOIYKTY
(Critical Quality Attributes — CQAs) BU3HAYaOTh HPO-
€KTHHUH MTPOCTIp JIiKapChKoro 3aco0y. OTke, po3yMiHHS
Mpolecy i parioHandbHe 3a0e3MeUeHHs JOBOIUTH, 1110
KIHLEBUI MPOIYKT Bi/IMIOBI/IA€ IIIJTHOBOMY MPOQLITIO SIKOCTI
(Quality Target Product Profile — QTPP) [8, 11]. 3acto-
cyBaHHs migxomy QbD mopsin i3 3a0e3MeYeHHSIM IKOCTI
npernapary HajJae J0/aTKOBI IepeBart, 30KpemMa o0
MIPUCKOPEHHS TEPMiHIB JJOCIIKEHb Ta 3MEHIICHHSI BU-
Tpar Ha PO3poOKY, a 3arajioM — MO3UTUBHO BILIMBAE HA
BECh IPOEKT BITPOBAKECHHS Ta PO3MIILIEHHS HOBOT'O JIi-
KapchKoro 3aco0y Ha PUHKY.

Meta pobotu — BripoBakeHHs miaxony Quality by
Design ay151 po3po0OKH CKJIa1y Ta TEXHOJIOTIT BUPOOHHIIT-
Ba i1H’ €KIIHHOTO MpernapaTy TialypoHaTy HaTpilo y To-
€IHAaHHI 3 XOHAPOITHHY CyIb(})aTOM /ISl BHYTPILIHBO-
CYIJI000BOTO BBEJICHHSI.

Marepiaju Ta metoau. Po3poOky ckiiagy po3unHy
JUISL 1H  €KIII# 3M1MCHIOBANIN 13 3aCTOCYBAHHSIM 3pa3KiB aK-
TuBHOTO (hapmarieBTiyHOro inrpeierta 'K y hopwmi riamy-
poHaty HaTpiro BUpoOHUIITBA «Attix Pharmaceuticalsy,
Kanana ta XC y ¢opMmi XOHIPOITHHY CY/Ib(aTy HaTPito BH-
poouunTsa «YanTai Dongcheng Biochemicalsy, Kuraii.
3a cBoimMH (hi3uKO-XiMIYHUMU XapakTepuctukamu ADI
MOBHICTIO BiJIMOBiIae BUMoOraM €Bporeichkoi hapma-
konei. [iamypoHaT HaTpito CTaHOBUTH COOO0FO Oinuii a6o
Maiike OiHid, AyKe TIrpOCKOIIYHHIA MTOPOIIOK abo rpa-
HYJIM, IOMIPHO PO3YWHHI Yy Bofi P, mpakTn4yHO HE po3-
ynHHI y 96 % eranoni Ta aneroHi P. XoHapoiTuHy Cyib-
¢ar — e mopook 6izoro abo maike 01100 KOIBOPY
3 XapaKTepHHUM 3aIaxoM, JyKe TIrPOCKOMYHHHN, JIETKO
PO3YMHHUE Yy Bofi P, mpakTn4yHO HE po34MHHUI B are-
ToHi 1 96 % eranomni P.

[Tix yac po3poOieHHs CKIaay JIKapChKoi hopMu
3aCTOCOBYBAJIM JAONIOMIKHI PEYOBUHH XJIOPH] HATPIIO,
aurigpodocdar MoHOTiIpaT HaTpito, Tigpodocdar 1o-
JICKariipaT HaTPit0 Ta BOAY JJIsl iH’ €KIIiH HAJIC)KHOT aHa-
JIITUYHOT YUCTOTH.

It po3pobku niporokoity Quality by Design mij uac
(hopMyBaHHs CKJIaly i TEXHOJIOT] BUPOOHUIITBA 1H’ €K-
LIHHOTO Mpenapary BUKOPHCTOBYBAJIM MiIX0O1 MiXKHa-
ponuux HactanoB ICH [8, 9, 10], pe3ynbratu monepe-
HIX BJIACHUX €KCIICPUMEHTAIBHUX JOCIIKEHb, 32 SIKHU-
MU pO3pO0JICHO CKJIaJl JIIKapChKOTo 3ac00y Ha OCHOBI
cTablIi30BaHOIO TiATypOHATy HaTpilo, BU3HAYEHO TEXHO-
JIOTIYHI cTafil, crieludiuHi 111 BAPOOHUIITBA B’ SI3KOTO
PO3YMHY 3 TiaJlypOHATOM HATPIFO, TaKi, SIK JIera3allis B’ s3-
KOTO PO3UMHY JUIsl 3a1I00IraHHSsI YTBOPEHHIO Ta30B0i eMYJTb-
cii, hinpTpalis, yMOBH PEKUMY CTEpHIIi3allii iH’ eKIil-
HOTO po3unHy [ 12], BU3Ha4YeHO KPUTUYHI TapaMeTpH TEXHO-
JIOTIYHOTO TIPOLIECY PO3UMHY ISl 1H €Ki Ha OCHOBI TiaTy-
pOHATy HATPIiIO0 Ta METOAU KOHTPOJIIO JIOCIIPKYBaHUX
napamerpis [13].

LinboBuii ipodisk skocti npoaykry (QTPP) po3po6-
JICHO Ha Mi/ICTaBi OIVISIY JIITepaTypH, aHai3y MOAIOHUX
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npernapariB Ta MoNepe/HiX BIAaCHHUX JIOCIIPKEeHb, 30KpeMa
oOpaHo MOJIEKY/IAPHY Macy riajgypoHary HanHO BH3HA-
YEHO KOHICHTPALIIO JIIF040i PCUYOBHHH, TEXHOJIOT14HI CTa-
nii, crieruivni U1 BUPOOHUITBA JIKAPCHKOTO 3ac00y
3 riaJIypOHATOM HATPI0, CUCTEMY YITaKOBKH/YKYTIOpPKH [12].

Bu3HaueHHs KpUTUYHUX MTOKA3HHUKIB SKOCTI MPO-
nykty (CQA) mpoBOJUIIH IIJTSIXOM aHAJ3y PH3HKIB IS
BCIX MOKa3HUKIB IKOCTI, HaBeneHux B QTPP. Ha erami
Ppo3pobKH Jikapchkoro 3aco0y Ha ocHoBi 'H 1 XC Oyno
nposeneHo ananiz CQA, ne KoXKHHUI MOKa3HUK OIiHIO-
BQJIM 33 TAKMMH MTUTAHHSMHE: Y1 BIUTHBAE 3MiHA I[LOTO
MoKa3HuKa Ha e(DeKTUBHICTh 200 CUJTY JTiT MPOJYKTY; HA
0e3IeYHICTh 3aCTOCYBaHHS MPOAYKTY a00 CIPUYUHEH-
Hsl HUM TIOO1YHOT Jii; UM € KPUTHUHUM e TOKa3HUK
3 OISy PETYISATOPHUX BUMOT. SIKIIO BiAMOBIH X0Ua
0 Ha oJJHEe MUTaHHS MO3UTHBHA, TOKA3HHUK SKOCTI BBa-
skanu kputuaauM. J{s Busnaduennss CQA 0Oyrio mpose-
JICHO OI[IHIOBaHHSI PU3UKIB SIKOCTI 3a cucTeMoro Risk
Priority Number (RPN) 3a 9-T1 6aspHOO HIKANIO0¥0, 3Tij1-
HO 3 SIKOIO OLliHKa 1-3 BiAMOBiIa€ HU3LKOMY PIBHIO pHU-
3HMKY SIKOCTI, OIliHKa 4-6 — CepeIHbOMY PIBHIO PU3UKY
SIKOCTI, OI[IHKA 7-9 — BUCOKOMY PiBHIO PU3HKY SKOCTI.

O1miHKy MPOBOIUITH 32 TPHOMa ITOKa3HUKaMu: Proba-
bility (ImoBipHicTb): 1 —Mas0iiMOBiIpHO, 2 — cepeHs Bipo-
riHicTh, 3 — BUCOKa BiporiaHicTk; Severity (CTymniHb
BILIUBY): | — HE3HAUYHUUN BIUIMB, 2 — ICTOTHUH BIUIUB,
3 — kputnuHe 3HaueHHs; Detectability (BusiBiieHicTh):
1 — erko BUSIBUTH, 2 — ONITUMAJIbHE 3HAYCHHS, 3 — BaX-
KO BUSIBUTH.

InenTrdikarito KpuTHIHKX arprlyTiB Marepiary (CMA)
Ta BU3HAUCHHS KPUTHYHKX napameTpis nporecy (CPP)
3IIMCHIOBAIIN IIUISIXOM aHaJi3y BCiX MapaMeTpiB TEXHO-
JIOTIYHOTO MPOIIECY Ta BCIX TMOKA3HUKIB SIKOCTI CHPOBH-
HU. Bu3Hauanu BipOTiJHICTH BIUIMBY IIUX MApaMeETPiB
Ha 3MiHy X04a 0 OJJHOTO KPUTUYHOTO ITOKa3HHUKA SIKOCTI.

VYci mapaMeTpu TeXHOIOTIYHOTO MPOIecy BUPOOHUIITBA
po3uuny Juis iH’ekiii Ha ocHoBi ['H Ta XC, siki BrunBa-
10Th Ha CQA, BBO)KaJIN KPUTHIHUMHE TTapameTpamu [ 13].
Po3p061<y CTpaTerii KOHTPOITIO TIPOBOJIHIIN Ha OCHOBI JIOC-
TYIHHX mTepaTypan JIAHUX 32 IOTIOMOTOI0 IHCTPYMEH-
TiB OIIHKH PH3HUKIB, aHAII3YIOUN neplom/mmcn, Ta eTary,

Ha SIKUX He0OX1THO KOHTPOJTIOBATH Ti UM iHIII MApaMeTpH,
100 rapaHTyBaTH CTa0UIbHY SKICTh TOTOBOTO TPOAYK-
Ty [14]. Ynpasninas puzukamu sikocti (QRM) miz gac
JIOCJIJDKEHHS CKJIJy W TeXHOJIOTIT 1H’ €KI[IHOTO PO3-
YHHY po3po0iIeHo 3a Aiarpamoto Icikasu [15].

Pe3yabTaTu Ta ix 00roBopeHHs1. 3’COBaHO, 1110 KOH-
uerrist Quality by Design — 1ie cucTeMHMI TiAXi]1 710 PO3-
POOKH JIIKapCHKHUX MPENapariB, M0 MOYHHAECTHCS 3 YITKO
BM3HAYCHHX IIJIeH 1 IUISIXiB OTPUMAaHHS TOTOBOTO JIIKapCh-
KOTO Iperapary, PO3YMiHHSI TIPOLIECY HOTO BUTOTOBJICHHS
i cTparerii KOHTPOITIO Ta SIKH rpyHTyeTLc;I Ha HaJIHHIX
HAayKOBHUX JIAHUX 1 OIiHII pI/I3I/IK1B OB’ SI3aHUX 3 SIKICTIO.

Ha nepromy erarmi gociipKeHHS HAMU PO3po0IIe-
HO HUTLOBHH Tpodink sikocTi mpoaykry (QTPP), erne-
MEHTH SIKOI'0 HaBeAEHO B TalI. 1.

Omxe, BaxxiuBumu actiekramu QTPP e Taki gpapma-
KOJIOTIYHI aCIIEKTH, K IIISAX BBEIECHHS, 1034, CHIa il,
a TaKOXX CIIOKMBYI BIIACTUBOCTI POJYKTY, CHCTEMA I1a-
KyBaHHSI Ta MApKyBaHHsI, SIKICTb 1 cTaOUIbHICTh JI3, yMOBH
i pesxum 30epiranHs TOIIO.

Pesynbrari BU3HAYCHHS BIUTMBY KPUTHYHHX MTOKA3-
HUKIB sikocTi ponykty (CQA) HaBeieHO B Ta0. 2

3 ananizy Ta0mn. 2 6a4uMo, 1110 TOKa3HUKH TIepeldy-
BAIOTh y BIJINOBITHUX MEXax, Jiarnazoni abo po3nomuini
JUTst 3a0e3MedeHHs 0a)kaHoi SKOCTI IPOMYKIIii, OTpUMa-
Hoi 3 QTPP ta monepenHix 3HaHb.

I'H Bucokoi MONeKyaspHOT MacHu YTBOPIO€E B’ S3KHIA
po3uuH. Y po3poOlii CKiIaLy JIiKapchbKol (popMHu sIK CTa-
oimizarop 3acrocoByBasin XC. TexHomnoriro mpenapary

Tabmuusa 1

Linposuit mpodine sxocti mpogykry (QTPP) in’ekjifiHOro mpemnapaTy Ha OCHOBI
riaJlypoHaTy HaTpiio Ta XOHAPOITUHY CynbdaTy

B MeMYHIlN NpaKkTuLi

Enement QTPP LlinboBe 3HaueHHA OO6rpyHTYBaHHsA
1 2 3
CnekTp JlikyBaHHA 0CTe0apTpO3y AK MeToh KopeKuil [TocTae AK 3aMiHHUK CUHOBIANIbHOI PiANHM,
3aCTOCYBaHHA ypaKeHb Cyrno6oBumx XpALLis XOHAPOMPOTEKTOPHNI NiKapCbKI1iA 3aci6

Jlikapcbka popma

Po3umnH ana iH'ekui Ana BHYTILWHbOCYTNO6GHOrO
BBEAEHHA Y NonepefHbOo HaNnoOBHEHOMY LINPUL

Bucoka B'A3KiCTb po3umHy.
Po3urH mae ByTn cTepuibHUM

LLnAax BBegeHHA BHyTpiWwHbOCYrno6osui

LlinboBe gocTaBnsaHHA A0 Micua aii —

npenaparty 6e3nocepefHbo B CMHOBIaNIbHY MOPOXKHUHY
AKTMBHUN lanypoHaT HaTpilo, XOHAPOITWHY CynbdaTt 'H 36inbluye amopTU3aLiliHi BIACTUBOCTI Ta
dapmaueBTUUHNI NOKpaLLy€ AKICTb CUHOBIANIbHOT PIAVHMN.
iHrpemieHT XC nocTae AK 3wWwrBay Monekyn i 3abesneuye
JofaTKoBy CTabinisaLio Monekyn
Ho3yBaHHA Br3HaueHi KoOHLUeHTpauii gitounx peyoBuH — BignoBigHo oo aHanoriyHMx Ta noaibHnx

20 mr/mn TH ta 20 mr/mn XC, no 2 mn y wnpuui

NiKapCbKUX 3acobis

KpuTepii AKoCTi

O BUTAMA€TbCA

Onuc, Npo3opicTb, KONbOPOBICTb, iAeHTUdIKaLiS,
PH, B’A3KiCTb, MeXaHiUHi BK/TIOUEHHS,
CTepUNbHICTb, KinbKicH BMicT ADI, cynyTHi
LOMiLIKK, BaKTepianbHi eHAOTOKCUHN, 00'EM,

3riaHo 3 Bumoramu EP ta JOY




32 ISSN 2415-8844 (Online)

BICHMK ®APMALLIT 1 (101) 2021

IIpodosenns mabnuy;i 1

1

2

3

CrabinbHicTb

He 3aMOpPOXyBaTun

2 poKu 3a TemnepaTypu He Buue 25 °C
B OPU1riHa/IbHOMY MaKOBaHHi.

3rigHo 3 niTepaTypHUMM JaHVMU.
3aMOpOrKyBaHHSA MOXe 3MIHUTUN CTPYKTYpY
Ta B'A3KICTb PO3UMHY

YKYNOpPKY

Cncrema ynakoskm /

KapTOHHIMN

MepBrHHE NaKyBaHHA: CKAAHWUIA LWNPULL
3arasibH1MM 06CAroOM 5 M1 3 KOHEKTOPOM TUMY
nyep-nokK ANA NPUELHAHHA FONKN, WO BXOAUTb

y komnnekT. Lnpwny ykynopeHo 6pombyTrnosum
YLLiNbHIOBAUYEM, 10 KOO NPUERHAHO MIyHXep.
BToprHHe naKyBaHHA: NONIMEPHNIA KOHTENHEep
(nokemeHT), 3anM0TOBaHNN NAPONPOHNKHUM
nanepom. 1o 0gHOMY KOHTeNnHepy B nauLi

OckinbKu npenapaT BBOAATbL 6e3nocepeHbo
B CMHOBIaNbHY NOPOXKHUHY, iH'€KLiT
HeoObXiAHO NPOBOAUTU 3 LOTPUMAHHAM
acenTUYHNX YMOB, TOMY CUCTEMA MaKyBaHHA
po3paxoBaHa Ha MaKCUMasbHY 3pYUHICTb
3aCTOCyBaHHA.

BTOPMHHUI KOHTENHEpP MaE BUTPUMYBaTH
TepMiyHy CcTepuisalito Ta BiflbHO
nponyckaTy napy

PO3pOOIIEHO 3 ypaxyBaHHSM BIIACTUBOCTEH KOMITOHEHTIB,
II0 BXOJATH /IO CKJIaIy, Ta BU3HAUCHO KPUTHYHI aTpH-
Oytu marepiairy (CMA). Ilix yac po3poOKu TeXHOOT11
BUPOOHHMIITBA PO3UMHY TSl iH €KIIIH BU3HAYIIIH KPUTHIHI
napametpH mpouecy (CPPs), mo noxano B Tadm. 3.

[IpoBenenwnii anami3 T0BIB, IO IPUPOJIA IFOUUX pe-
YOBHWH, Yac cTaduUTi3allii, Aerasailis po3uuny, (GiabTparis
Ta CTepIJIi3allisl PO3UMHY € (PaKTOpaMH BUCOKOTO PH3HKY.
OTxe, BU3HAYCHO KPUTHUYHI TTApaMETPH TEXHOJIOTIHO-
ro mpouecy po3unHy ais iH’ekuiil Ha ocHoBi 'H 1 XC

Tabnuisa 2

Kpnrnuni nokasumku sikocti (CQA) iH’eK1iliHOTO Iperapary Ha OCHOBI Tia/lypoHaTy HaTpiio
i xongpoituny cynpgary (RPN =9)

MokasHuk LlinboBe 3HaueHHsA Kpumasnicty O6rpyHTYBaHHA
AKOCTI p* s** | p*** | RPN pPyHTY
Mpo3opuin 6e3bapsHUIA abo . .
) . 3MiHa NoKa3HWKa BrMBaE Ha 6e3mneyHicTb
Onwuc >KOBTYBaTOro KONbopy B'A3KMI 2 3 1 9
BMKOPUCTaHHA NpenapaTty
PO3YuH
.. |TH - akKicHa peakuia 3HAYHUN BNAVB Ha ePEKTUBHICTb
lneHTndikauis . peakul 2 3 3 7 . ¢
XC - AKicHa peakuin Ta 6e3neyHicTb npenapary
. 3MiHa NoKa3HMKa BrJIMBa€E Ha 6e3mneyHicTb
Mpo3opictb | Po3unH Mae 6yTr Nnpo3opum 2 3 1 9
BMKOPWUCTaHHA NpenapaTty
. 3abapBneHHA Ma€e Oyt He . .
KonbopoBicTb | ; P . ae by 2 1 1 2 |MigTBepakeHHsa akocTi J13
iHTeHCMBHiLe Bif eTanoHa Y,
. Mae 3HauHuI BB Ha ePeKTUBHICTb Ta
B'a3kicTb 3,0-5,5 mm?/c 3 3 3 9 ¢
cuny pii npenapary
[ligTpyMaHHA oNTMManbHOro 3HayeHHA pH
pH Bin 6,3 no 8,3 2 2 1 6 |HeobxigHe ana 3abe3neyeHHs 6ydpepHOCTI
pPO34mHy
O6’em, Wwo lNoBHOTa BBEAEHOI 4O3U BNIMBAE Ha
- He meHwe 2 mn 2 3 3 7 BEA Ao3n |
BUTATAETHLCA epeKTUBHICTb Ta cuny Aii npenapaty
. HecTepunbHWiA Npenapar He MoXe 6yTun
CrepunbHictb | Mae 6yTu cTepuiibHUM 3 3 1 9 P penap y
[L03BONIEHO 10 BUKOPUCTaHHA
BunpaHi yactku — mae
BUTPVMYBATV BUNPOOYBaHHS.
MexaHiuHi HeBuWAHI YacTKK: YacTKm > 3 2 2 7 MNepeBuLLeHHA LbOro NoKa3HMKa BMNINBAE
BK/IOYEHHA 10 MKM — He GinbLue 6000 / Ha 6e3MneyHicTb BUKOPWCTaHHA NpenapaTty
LUMPULL; YAaCTKN > 25 MKM —
He 6inblue 600/wnpuy
lanypoHat HaTpito 20 mr/mn . .
L o 3MiHa UbOro NoKasHMKa € HanbinbLu
KinbkicHnin (95-105 %)
- .. 1 3 1 9 | KPUTUYHOIO ANA OTPUMAHHA
BmicT AQI XoHpapoiTuHY cynbdat 20 mr/mn NiKYBaNbHOro edeKT
(95-105 %) Y Y
. . | BmicT 6akTepianbHux . .
bakTepianbHi : ) Mae 3HauHuIi BNvB Ha 6e3neyvHicTb
CHIOTOKCUHN €HJIOTOKCUHIB — He Ginblue 1 2 2 8 nbenapar
A 0,5 MO/mn penapary

Mpumitka: * Probability; ** Severity; *** Detectability.
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Tabmua 3

Kpurnuni arpubytu marepiany (CMA) Ta kputnuHi napametpu mporecy (CPPs)

AtpunbyTtn matepianis (CMA)

Ampubymu

Bnnus Ha CQA

KpumuyHi nokasHUKu KoHmposo

[anypoHat HaTpito

[itoua peyoBuHa
YTBOPIOE BUCOKOB'A3KUIN PO3YMH

KOHTpOsIb MONeKynApHOI Macu,
wo cknagae 2000 ka

XoHAPOITUHY cynbdat

[itoua peyoBuHa
MocTae sik cTabinizatop M

OnTnyHe 06epTaHHA
bakTepianbHi eHOOTOKCKMHN

Xnopwupg HaTpito

[onomixHa pevyoBuHa
I30TOHIUHIN KOMNOHEHT

3rigHo 3 Bumoramu EP ta IOY

Ourippodocdat gurigpaTt HaTpito
ligpodocdat goaekarigpar gruHaTpito

[lonomiHi peyoBuHN
KomnoHeHTn 6ydepHoi cuctemm

3rigHo 3 Bumoramu EP Ta JOY

Bopa pna iH'ekuin

Po3umHHUMK

3rigHo 3 Bumoramu EP ta JOY

Kputnuni napametpu npouecy (CPP)

Cmadis mexHoM02iYHO20 npouyecy KpumuyHut napamemp Memo0 koHmporio
Bopga ona in'ekuin 06'eMHUN
3 . Hasaxkun 'H, XC, xnopugy HaTtpito, Barosuin
BaXyBaHHA KOMMOHEHTIB : : -
purigpodocdaty gurigpaty Hatpito,
rigpodocdaTy goaeKarigparty AMHaTpilo
Yac XpoHOMEeTpUYHUN
TemnepaTtypa BizyanbHum
MNopapoK 3aBaHTaxeHHA BisyanbHum
MpurotyBaHHA po3unHy LBnAaKicTb NnepemiwyBaHHA ABTOMaTUYHWIA
MNoBHOTa PO3UMHEHHA BisyanbHun
OpHopigHicTb BisyanbHun
pH po3unny MNoTeHuiomeTpryHO
TemnepaTypa po3unHy BizyanbHum
Crabinizauia po3unHy Yac crabinizauii XpOHOMETPUYHUN
B'askicTb OOy 2.2.8
Tnck Bakyymy ABTOMaTUYHWIA
[lerasaLis po34mHy :ac ner§3aui'|' XPOHOMeTE)VILIHVIVI
po3opicTb BisyanbHun
B's3KicTb ooy 2.2.8
TemnepaTypa po3unHy XpoHOMeTpUYHMN
OnTManbHUN TUCK ABTOMATUYHUN
. . LinicHicTb ¢inbTpiB ABTOMaTUYHWIA
DinbTpauia po3unHy M - 6 .
aTepian membpaHu [lokymeHTanbHWi
PenTuHr ¢pinbtpa [lokymeHTanbHuin
Po3mip KapTpugxa ¢insTpoenemeHTa [okymeHTanbHnn
TUCK y NPOMIXKHI EMHOCTI ABTOMaTUYHWIA
O6'eM HaNOBHEHHsA Barosui
MMnbrHa BBeLEHHA yLlinbHIOBaYa ABTOMaTUYHUN
HanoBHeHHsA Ta yKynopka ? HATIHAD wnphia .
ePMETUYHICTb YKYNOPKN ABTOMaTUYHWIA
LinicHicTb nonepegHbO 3aNOBHEHOrO ABTOMATUYHUN
wnpuua
KOHTpONb Ha MeXaHiYHi BKTIOYEHHA ABTOMaTUYHUI
Temnepatypa BisyanbHun
Crepunisauis Yac crepunisauii XpOoHOMEeTpUYHMI
Tnck ABTOMATUYHWIA
QopMyBaHHSA YapyHKOBOIO MakoBaHHA | ABTOMaTUYHWIA
n AKiCTb MapKyBaHHA Ta NakyBaHHA BisyanbHun
akyBaHHA B naku KinbKicTb Wwnpuuis y yapyHui PaxyHkoBuin
y YapyHy Y

KinbKiCcTb NayoK Ta iIHCTPYKLN

PaxyHkoBuI




34 ISSN 2415-8844 (Online)

BICHMK ®APMALLIT 1 (101) 2021

Tabmus 4

Crparerisi KOHTpOJIIO JiKapchKoro 3acoby Ha ocHosi 'H Ta XC

ETanu KoHTponto O6'eKTV KOHTPONIO

MNepiognyHicTb KOHTpOMIO

MeTtogu KOHTPOJIIO

BxigHnn KOHTpONb.
KoHTponb NoKa3sHuKiB
AKOCTI BXifHNX MaTepianis

AKTUBHUI GapMaLeBTUUYHNIA
iHrpedieHT: rianypoHar
HaTpito, XOHAPOITUHY
cynbdar.

[onomixHi pe4yoBurHM:
XNOPWA HaTpito,
avrigpodochat MoHorigpaT
HaTpito, rigpodocdat
popekarigpar HaTpito.

Bopa ona iH'ekuin
lNepBUHHe NaKyBaHHA

KoxHa cepia gna AOI, [P,
NMepBMHHOMO NaKyBaHHsA

Bopna pna iH'ekuin —
MOHITOPIHT 3a rpadikom
biznKo-ximiuHMX Ta
6ioNOriYHKX NOKA3HUKIB
BOAMW ONA iH' €KLIN

3rigHo 3 Bumoramu EP Ta
JOY koHTponb di3unko-
XiMiYHUX Ta GionorivYHMX
NMOKa3HUKIB.

OTpuUMaHHA AKOCTI Ha
KOXeH 06'€KT KOHTPOJI0
«[103BONIEHO BUKOPUCTAHHA
Y BUPOOHMLTBI»

KoHTponb y npoueci
BMPOOHNLTBA
In-process control

MpurotoBneHnn po3umH

KoxkHa cepisn

3rigHo 3 Bumoramu EP

Ta OOY: onnc, npo3opicTb,
KOJTIbOPOBICTb, pH,
O[HOPIAHICTb, B'A3KICTb,
NMOBHOTA PO3YMHEHHA,
KinbkicHui Bmict AQI

KoHTponb y npoueci
BMPOOHNMLTBA
In-process control

Po3dacosaHuin npoayKTt

KoxkHa cepisn

Onuc, npo3opicTb,
KONbOPOBICTb,
ineHTUdiKauin, pH, B'A3KicTb,
MEXaHiUHi BKJTIOYEHHS,
CTEePUIbHICTb, KiNbKiCHUI
BMicT ADI, 6akTepianbHi
€HAOTOKCUHM

KoHTponb rotoBoi
npoayKuil

foToBWIA NiKapCbKMIA 3aci6
Ha MOMEHT BUMYCKY

KoHTponb KoxHoI cepii
3a MOKa3HMKaMmn AKOCTI
cneundikauii Ha MOMEHT
BUMYCKY

KoHTponb MapKyBaHH#A

Ta NaKyBaHHA

[ToKa3HMKN AKOCTI, 3riHO

3 CI1 Ha BignycK npogykKuii
CepTundikaT AKOCTi Ha cepito

HocnigxeHHs cTabinbHOCTI | foTOBWIA NiKapCbKuii 3acid
y npoueci 36epiraHHs oo
BM3HAYeHOro TepMiHy

NpUAaTHOCTI

HocnigHi cepii

MNepwi 3 npomuncnosi cepii
He meHwe 1-i npomncnosoi
cepiiy pik

3rigHo 3i cneymndikauieto
JocnigHOT cTabinbHOCTI
3rigHo 3i cneundikaieto Ha
TepMiH NpMAATHOCTI

KoxHa cepis 3a cyTTeBOI
3MiHN

Ta 3’COBaHO, IO I/l Yac BUPOOHHIITBA CTEPUIILHHX JIi-
KapCchKHX 3ac001B Maiike BCl CTafil € KpUTUIHUMH, 1X
MOTPiOHO MOCTIITHO KOHTPOJIIOBATH I MepeBipsITH, MO0
OTPHUMATH SIKICHUH TPOAYKT.

VY nojanbmux A0CTiIKEHHIX IPOBEIH PO3POOKY
CTpaTerii KOHTPOJTIO JIJIs 3a0€3MEeUCHHS TIOCTIHHOTO BU-
POOHMIITBA TPOAYKIIiT MOTPIOHOT SIKOCTI, aje BpPaXxoBy-
BaJI HeOOXiTHICTh MiHIMI3yBaTH KiJIbKICTh PYTHHHHX
KOHTPOJIiB 3 METOIO OINTHMi3allii Yacy BUPOOHUITBA Ta
3MEHIIICHHS COOIBapTOCTI POIYKTY. CTpaTerito KOHTPOJIFO
JKapChKOTO 3ac00y MoJaHo B Tao. 4.

Hactynaum etanom cTaio mpoBeieHHs aHai3y pH-
3ukiB (QRM) ta po3pobnenns niarpamu IcikaBu 1ist
ineHTu(ikaii MaTepianay Ta mapameTpiB MpoLecy, sSKi
BIuMBaTh HAa CQAS KOMOIHOBAaHOTO PO3YMHY JUIS 1H €K~
uii 3 I'H ta XC. Ha ocHOBI monepe/iHix eKCriepuMeH-
TaJbHUX JOCHTI/KEHb, HAyKOBHX 3HAHB Ta OTIISLY JIiTe-
parypu OyJI0 pO3IJISTHYTO Pi3HI TEXHOJIOTYHI, MaTepiaib-

Hi Ta eKoJIoTiuHi pakTopy, 1o BrumBaroTh Ha CQAs cra-
O11130BaHOTO BUCOKOB’ SI3KOTO po3urHy. 3a miaxonom QRM
BU3HAUYCHO, [0 TEMIIEpaTypa PO3YuHY, Yac cTadiiizallii,
PEKHMM Jerasallii, yMoBH (DinbTparlii BILTUBAIOTH HA B SI3-
KICTh Ta OJTHOPIJTHICTh PO3YMHY JIIKAPCHKOTO 3ac00y (puc.).
OTxe, MPOBEJICHE JTOCIIPKEHHS JIEMOHCTPYE BHKO-
pucranss inctpymenta QbD sk QRM, ekcriepuMeHTalb-
HE MPOEKTYBAHHS 1 METO/IOJIOTII0 CTBOPEHHS LITbOBOTO
npodinto sikocti npoaykry (QTPP) Ta kputnaHHX TIOKa3-
HUKIB sikocTi poaykTy (CQA) [uis miABHUIICHHS SKOC-
Ti PO3POOKH PEIEHTYPH JIIKAPCHKOTO 3aC00Y, CKIIa Ty Ta
TexXHOJIOTI1 oTpuManHsL. [Ipo3opicTh, B’A3KICTh, CTEPUITH-
HicTh Ta KinbKicHUH BMicT ADI Oyio Bu3HaueHo sik CQA
JUISL IOCSTHEeHHS 11iieH, 3a3HaueHnx y QTPP. Brposa-
JUKEHHS TaKO1 CHCTEMH A€ MOYKIUBICTE 3a0€3IEUNTH
SKICTh TIperapary He 3a paxyHOK ITOCTIHHOTO KOHTPOJIO,
a 3a JOTOMOTOIO TJTaHYBaHHS 1 yIIPaBITiHHS HOTO Xapak-
TEPUCTHKAMH B MPOIIEC PO3POOKH 1 BUPOOHHIITBA.
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Kputuyni napametpum

npouecy

CepepoBule AdI
YucToTa
Temnepatypa <
Tuck o
» MexaHiyHi BKIMOYEHHSsI
<
. <
Bonorictb )
[omiLkn
»
Ll
N
>
KoHueHTpauis /
>

Po34mHHiCcTb

/ Po3amip yactuHok
5
LLnsax oTpumaHHs /

Martepian

Crepwunisauis:
Temneparypa,
yac crepunisauii,
TUCK

HanoBHeHHs1 Ta YKynopka:

MpuroTyBaHHs i cTabinizauis:

yac nepeMillyBaHHs, WBUOKICTb
obepTaHHs, TemnepaTtypa, pH po3unHy,
NOBHOTA PO34YMHEHHSI KOMIMOHEHTIB

[era3zauis: TUCK Bakyymy,

yac gerasaldlii, npo3opicThb,
OOHOPIAHICTb PO3YMHY,
B’A3KICTb, TEMNepaTypa po3ynHy

<

uinicHicTb

repMEeTUYHICTb,
mMatepian
4

006’eM HaMOBHEHHS,

dinbTpauia: TemnepaTypa, LifiCHICTb inbTpiB,

MeMOBpaHu, penTUHr dinbTpa, TUCK

BupobHuLTBO

Pwuc. [iarpama IcikaBu, Lo iNOCTpye hakTopy pusuky, siki MOXyTb BMNIIVHYTW Ha MOKa3HWKW AKOCTi PO34MHy Ans iH'ekui 3 MH ta XC.

BucHOBKH Ta nepcneKTHBY NOJAIbIIMX J0CJTI/IKeHb

1. [IpoBeneHi AoCIiKEHHS IEMOHCTPYIOTh BUKOPHC-
tanHs iHCTpyMeHTiB QbD sk CQA, CMA CPP ms pos-
POOKH CKIJIafy Ta TEXHOJIOTii BHPOOHHUIITBA iH €KIIHHOTO
TIperapary Juisi BHYTPIlTHOCYTII000BOTO BBeIeHH:!. [loBe-
JIEHO, 10 BKIMBUMH aCTIEKTaMH IIJILOBOTO TIPOQiII0
sxocTi mpoaykty (QTPP) € mmsx BBenenns, 103a, cuia
JTIO3YBaHHS, & TAKOXK CIIOKMBYI BIACTUBOCTI MIPOIYKTY,
30KpeMa cucTeMa yKyHOpKH, SIKICTh Ta cTa0uTbHICcTh JI3,
YMOBH Ta peXXHUM 30epiraHHs.

2. JloBeneHo, 10 TaKi MOKa3HUKH SKOCTI, K TPO-
30piCThb, B’SI3KiCTh, CTEPUIIBHICTH Ta KUTBKICHHIA BMICT
A®I mocraroth sk CQA a1 TOCATHEHHS ITUTCH, 3a3Ha-
yenanx y QTPP. 3’acoBano, 1o npupoaa itounx pedo-
BHH, BUCOKOMOJIEKYJIIPHHUX CITONYK 010TEXHOIOTIYHOTO

noxokeHHs (CMA) Ta kputnuni napametpu (CPP),
30KpeMa Jac cTabimizariii, Jera3aiis po3duny, GiasTpa-
i Ta CTEPHITI3AIlis PO3YNHY, € (JaKTOpaMU BHCOKOTO
PHU3HKY, a i1 9ac BUPOOHHUIITBA CTEPHIIBHOTO JIIKaPCh-
KOTO 3ac00y Maiike BCi CTaii € KpUTUIHUMH, TOMY iX
MOTPIOHO TOCTIHHO KOHTPOJIOBATH 1 NEPEBIPATH, 00
OTPUMATH SIKICHUH MTPOAYKT.

3. 3a migxomom QRM BusBICHO, IO TeMIepaTypa
po3umny, dyac crabimizamnii, pexumM aerasarii, yMOBH
(hinpTparii BIUTMBAIOTH HA B’SI3KICTh Ta OMHOPIAHICTH
OTPUMAHOTO PO3YMHY JIIKapChKOTO 3ac00y, 1110 BU3HA-
Ya€ MepCHeKTHBH NOAANBIINX eKCIIEPUMEHTAIbHUX J0-
CITIJKSHD JUTS MATBEPIKEHHS pO3pPOOJICHOTO CKITaTy Ta
TEXHOJIOT1i BUPOOHHUIITBA.

KonduaikT inTepeciB: BiacyTHiil.

NEPEJIK BUKOPUCTAHUX JI)KEPEJ IH®GOPMAIIIT
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V. A. Crapymenko', JI. O. fposal, O. C. Kantoxnas', H. B. Xoxsnenkora', O. b. KantoxHwuii?

"HamionansHuil papmaneBTiyHmii yHiBepcuTeT MiHiCTEpCTBa OXOPOHH 340POB’sl YKpaiHH
2 XapKiBChbKHIA HALlIOHAIBHUI TEXHIYHUN YHIBEPCHTET CLIBCHKOTO TOCIIONapCTBA
imeni [lerpa Bacunenka, Ykpaina

BioTexHonorivyHi gocnigXXeHHA Nig Yac po3pooKU NbLOAAHUKIB
3 npobGioTukamun

MeToto po6oTu 6yna po3pobka NMbOAAHMKIB 3 NPOBGIOTUYHUMW KOMMOHEHTaMU ANs NiKyBaHHA i NpodinakTrku
JIOP-3axBoptoBaHb Ta aHani3 ix epeKTUBHOCTI.

Martepianu Ta meTogu. O6’ekTamun gocnimpkeHHs Oyrnn NbOAAHMKM Ha OCHOBI KCUNITY Ta COpOITY ABOX CKIafjiB — Ha OCHO-
Bi XMBUX NPOBIOTUYHKX KyNbTYp Ta iX meTaboniTie. MeTogamu KOHTPoso edpeKTMBHOCTI 3pa3skiB 06paHo: BU3HAYEHHS
KiNIbKOCTI XXUTTE3AATHMX NakTobakTepin nig Yac AOCHOKEHHS iX CYyMICHOrO BUKOPUCTaHHS i3 KOMMOHEHTaMu npenaparty
Ta KinbKOCTI XUTTE3aaTHNX BaKTepiil y roToBMx opanbHux NpobioTrkax metogom Koxa (MeTog npsiMoro BUCiBaHHS Ha
Yyalku) Ta Metod Avdysii B arap 3 BU3HAYEHHSIM 30HU 3aTPUMKM 3POCTaHHS TECT-LUTaMiB MiKPOOPraHi3miB.

Pe3ynbraTy Ta ix o6roBopeHHs. [TpoBefeHi JoCnigKeHHs BMacTMBOCTEN NpobioTuyHux wramis L. fermentum
90-TL, ta L. plantarum 8P-A3 poBenu nepcneKkTUBHICTb iX 3aCTOCYBaHHA B OparibHOMY NpobioTuyHoMy 3acobi. Takox 3a-
NPOMNOHOBaHO BUKOPUCTOBYBATU 5K Aitodi KOMMOHEHTN META0OMITU LMX LUTAMIB, LLIO MaKOTb 4OCUTb BEMMKMIA aHTUMIKPOOHMIA
noTeHuian 4O YMOBHO-NATOrEHHUX MIiKPOOpPraHi3miB, siki BUKNMUKatoTb iHdekuirHi JIOP-3axBoptoBaHHs. [purotoBneHi
opanbHi NpobGioTUYHI NpenapaTth y BUrMsAAi NMbOASHUKIB ABOX CKIafiB — HA OCHOBI XXMBUX NTAKTOOAKTEPIl Ta HAa OCHOBI
X MeTaboniTiB — BUSIBUNM BUCOKY €DEKTUBHICTb, BUXMBAHICTb GakTepil Ta, BiANOBIigHO, aHTUMIKPOOHI BNacTUBOCTI.

BucHoBKU. Y xofi NpoBeAeHHs KOMMEKCY TEOPETUYHMX, TEXHOMOTYHNX Ta Bi0TEXHOMNOrYHMX AOCHIAXEHb PO3-
pobneHo NbOASAHWKM 3 NPOBIOTMKOM ABOX CKNaiB (Ha OCHOBI XXMTTE34ATHUX NPOBIOTUYHUX KyNBTYP Ta iX MeTaboniTis),
Lo nicns noganbLlUnx OOCNiMKEHb MOXYTb ByTW pekomMeHAoBaHi sik GionoriyHo akTMBHa fobaBka Ans NigTPUMKM po-
TOBOI Mikpodniopu, CTUMYnSALIT BNAaCHOro iMyHITETY Ta K NiKyBanbHO-NpodinakTu4Hni 3acid npu iHeKuinHnX 3axBo-
PHOBaHHSIX POTOBOI MOPOXHMHU LOPOCAUX i AiTEN.

Knrovoei cnoea: npobiomuk; nibodsiHuku; JTOP-3axeoprogaHHs

U. Starushenko’, L. Yarova', O. Kaliuzhnaia', N. Khokhlenkova', O. Kaliuzhnyi?
"National University of Pharmacy of the Ministry of Health of Ukraine

2Kharkiv Petro Vasylenko National Technical University of Agriculture, Ukraine

The biotechnological studies when developing lozenges with probiotics

Aim. To develop lozenges with probiotic components for the treatment and prevention of ENT diseases and ana-
lyze their effectiveness.

Materials and methods. The study objects were lozenges based on xylitol and sorbitol of two compositions —
based on live probiotic cultures and their metabolites. The following methods of control of the sample efficiency were
chosen: determination of the number of viable lactobacilli in the study of their combined use with the drug components
and the number of viable bacteria in finished oral probiotics by the Koch method (direct seeding on cups), as well as the method
of diffusion into agar with the growth inhibition zone determination.

Results and discussion. The studies of the properties of probiotic strains of L. fermentum 90-TC and L plan-
tarum 8P-A3 have shown the prospects for their use in oral probiotics. It has been also proposed to use metabolites
of these strains as active components, which have a rather high antimicrobial potential to opportunistic pathogens that
cause infectious ENT diseases. The oral probiotics in the form of lozenges of two compositions — based on live lacto-
bacilli and their metabolites — have shown high efficiency, bacterial survival and antimicrobial properties, respectively.

Conclusions. During the complex of the theoretical, technological and biotechnological studies, lozenges with a pro-
biotic of two compositions (based on viable probiotic cultures and their metabolites) have been developed. After further
research they can be recommended as a biologically active additive to support the oral microflora, stimulate the own immu-
nity and as a therapeutic and prophylactic agent in infectious diseases of the oral cavity for use in both adults and children.

Key words: probiotic; lozenges; ENT diseases

Y. A. CrapyuweHko', Jl. A. Apoeas’, O. C. KantoxHas', H. B. XoxneHkoea', A. b. KantoxxHuin?

"HaumoHanbHbI hapMaLeBTUYeCKUIn yHBepcUTET MUHUCTEPCTBA 34paBOOXpaHEHMsT YKpanHbI

2 XapbKOBCKMI HALMOHAmbHbIA TEXHUYECKUA YHUBEPCUTET CENbCKOrO X03s1IMCTBa MMeHu MNMetpa Bacunexko,
YKkpauvHa

BuoTtexHonornyeckue nccriegoBaHUA Npu paspaboTke negeHL OB C NpobuoTnkamm

Lenbto paboTbl 6bina paspaboTka negeHUoB ¢ NPOBUOTUYECKMMI KOMMOHEHTaMK Anst neveHus JIOP-3abonesaHui
1 aHanm3 ux apPEeKTUBHOCTU.

MaTtepuanbl n metoabl. O6bekTaMun ncenegoBaHns ObiNy negeHLbl Ha OCHOBE KeunuTa u copbuTa aByx co-
CTaBOB — HA OCHOBE XMBbIX NMPOBUOTUYECKUX KyNTYP U UX meTabonutoB. MeTogamu KOHTponsa adpdekTBHOCTH 06-
pasuoB n3bpaHbl: onpegeneHne KonMyecTea XM3HeCcnocobHbIX nakTobakTepmin Npyu nccnefoBaHnM NX COBMECTHOTO
MCMNOMb30BaHUS C KOMMOHEHTaMu npenapara 1 Konm4yecTsa XM3HeCcnocobHbIX GakTepuin B roTOBbIX OparnbHbIX Npobuo-
Tukax meTogom Koxa (Metog npsiMoro nocesa Ha Yallukin) n metod Anddysum B arap ¢ onpegeneHmem 30Hbl 3a4epxKku
pocTa TecT-LUTaMMOB MUKPOOPraHN3MOB.
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PesynbraTtbl U ux o6¢cyxaeHue. [poBeaeHHbIE UCCNENoBaHUSI CBOMCTB NpobroTuyeckux wrammos L. fermentum
90-TU w L. plantarum 8P-A3 nokasanu nepcnekTMBHOCTb UX NPUMEHEHUSI B OpaslbHOM MPoOUOTUYECKOM CPEACTBE.
Takke B Ka4ecTBe AENCTBYHOLLMX KOMMOHEHTOB NPeAroKeHO MCMOoMNb30BaTb META0ONUTBI AaHHbIX LLITaMMOB, obnagato-
LiMe OOCTaTOYHO OOMNbLUMM aHTUMUKPOOHBIM MOTEHLMANOM K YCITOBHO-NMATOrEHHbIM MUKPOOPraHn3Mam, Bbi3biBaOLLMM
nHdekumoHHble NIOP-3abonesaHus. MNpuroToBreHHbIe opanbHble MPOBUOTUYECKME Npenaparsl B BUAe NeAeHLOoB ABYX
COCTaBOB — Ha OCHOBE XXWBbIX NaKTOGaKTEPUiA N HA OCHOBE MX METaboNMTOB — NokKasanu BbICOKYH 3h(EKTUBHOCTb,
BbDKMBaeMOCTb 6aKTepuin 1, COOTBETCTBEHHO, aHTUMUKPOOHbLIE CBOWCTBA.

BbiBoabl. B xone npoBefeHns KoMMnekca TeopeTuieckmx, TEXHONMOMMYECKNX U BUOTEXHONOMMYECKNX UccrneaoBa-
HWI paspaboTaHbl NefeHLbl ¢ MPOBMOTMKOM ABYX COCTABOB (HAa OCHOBE XXM3HECMOCOOHbBIX MPOOMOTNYECKMX KYNbTyp
N X MeTabonuToB), KOTOpbIE NOCMEe AaNbHENLLNX UCCNEAOBAHUN MOTYT OblTb PEKOMEHAOBAHbI Kak G1MOnornyecku
aKkTMBHas fobaBka AN NoaaepXKy poTOBON MUKPOMIOPSLI, CTUMYMALMM COBCTBEHHOIO UMMYHUTETA U Kak nevebHo-
npodmnakTuyeckoe cpeacTBo Npu MHEKLMOHHBLIX 3a00EBaHUSIX POTOBOW MOMOCTY B3POCTbIX U AETEN.

Knroueenle cnoea: npobuomuk; nedeHywl; JIOP-3abonesaHusi

Beryn. OcranHiM 9acoM 30UTbIIYEThCS TIOMYISIPHICTD
010J10T1YHO aKTUBHUX JI00ABOK J10 1%k Ta (PyHKI[IOHATIb-
HUX TPOAYKTIB XapuyBaHHs i3 MpOOiOTHIHUMH KOMIIO-
HEHTaMH, METa SIKUX 32 BKMBAHHS B aJICKBaTHUX JI03aX
MO3UTHBHO BIUIMBATH HA OpraHi3M Jirofaunu [1, 2].

CporozHi OinbIiCcTh TPOOIOTUKIB, PEACTABICHUX
Ha PUHKY, BUKOPUCTOBYIOTH JUIsl HOpMaJli3amii HuTyH-
KOBO-KHUIIIKOBOTO TpakTy. OIHaK PO3yMiHHS TOTO, IO
0araro 3aXBOPIOBaHb JIIOJJMHUA MOXYTb OyTH TIOB’si3aHi
abo Oe3nocepeHbO (HAIIPUKIIAJ, Kapiec, MapoIOHTO3
1 KaHI1J103 ITIOPOKHUHK pOTa), a00 1MoOIYHO (cepieBo-
CYIUHHI 3aXBOPIOBaHHS 1, HIMOBIPHO, HABITh OXKUPIHHS)
3 MOJKJIMBUM AKUCOATaHCOM MIKpOOiOTH POTOBOT MOPOXK-
HUHH, CIIPHUSIIO BUBYCHHIO TIPOOIOTUKIB HOBOTO HAIIPSI-
My, a caMe MPOJIYKTIB, 3IaTHUX MIATPUMYBATH 1 BIJIHOB-
JIFOBATH 3[I0POB’ Sl MiKpPOOIOTH MOPOXKHUHH poTa [3].

Hapas3i 310pano BijgoMocTi 111010 0:1u36K0 700 posis
MiKpOOPTraHi3MiB, SIKi HACEJSIOTh POTOBY MTOPOKHUHY.
HaiirommpeHinri B poToBiii MOPOXKHKHI € IPEJICTAaBHUKU
pony Streptococcus, OHAK Ha CIIM30BIH 1K Y BEJIUKIH
KUIBKOCTI BUSIBJISIFOTBCSI IIPENICTaBHUKH poity Haemophilus,
y CympariHriBajibHii JCHTAIbHIN OJAIINI — AKTHHOMI-
LETH, y CyOTiHTiBaIbHIN ONSIIII — IPEJCTaBHUKU POLY
Prevotella, a Tpamuiini nakrodaxrepii Lactobacillus spp. —
B OCHOBHOMY NPE/ICTaBHUKH TPAH3UTOPHOT MIKpOQIIO-
pu [3, 4].

Hait0iib111 JIOTYHORO CTpATETriero Jyisi pO3pOOKHU TIPO-
010THYHKX ITPENapaTiB € 3aCTOCYBaHHS ITaMiB, BUJIijIe-
HUX 3 IXHBOTO IIPUPOJHOTO Miclis icHyBaHHs1. Came ToMy
OCTaHHIM 4acoM JIsl pO3pOOKH OpalibHUX MPOOIOTHKIB
HIMPOKO 3aCTOCOBYIOTH IITaMu Streptococcus spp., 30-
kpema S. salivarius, SKAA OJTHUM 13 TIEPIIUX KOJIOHI3YE
MOPOXKHUHY POTA JIFOJIMHU 1 30epiraeThCsi TaM MPOTIAIOM
YCBOTO JKUTTS SIK JIOMiHAHTHUH NPeICTAaBHUK HOPMaJIb-
HOT MiKpoOiOTH POTOBOT MOPOXKHUHHU [5, 6]. Ajie, Ha Halry
IYMKY, He BapTo 3a0yBaTu i Mpo TpaJulliiHi TaKToOaK-
Tepii Ta OidimobakTepii, sSiKi Xo4a H HE MEPCUCTEHTHI
B MIOPOJKHUHI POTA, ajie 3HAYHOIO0 MipOoIo MOB’si3aHi 31
CTUMYJISILIEI0 IMyHHOT CHCTEMHU.

3ananbHi 3axBoproBanHs JIOP-opraHiB y giteii € ak-
TYaJIbHOIO TIPOOJIEMOIO HE TIJIbKH OTOJIAPHHIOJIOTIB 1 I1e-
JIaTpiB, 110 MMOB’SA3aHO 3 BUCOKOK MOIIUPEHICTIO IIUX
3aXBOPIOBaHb, @ TAKOXK 3JIaTHICTIO MPOBOKYBATH 1 IijI-
TPUMYBAaTH 3aXBOPIOBAHHSI 1HIIMX OPTaHIB i CUCTEM Op-
ranizmy [7]. Cepen Oaxrepianbaux 30ynHukiB JIOP-3axBo-
proBaHb HaMOLIbIIE 3HAYCHHS Ma€e Streptococcus pyo-
genes [8]. BnacHe TOMy BBaKaIOTh, 1110 KITFOUOBHMH 0CO0-

JIMBOCTSMH 1/1€aTbHOTO OPajibHOTO MPOOiOTHKA TOBHH-
Hi OyTH BiJICYyTHICTh IATOTEHHUX BIACTHBOCTEH 1 HasIB-
HICTB MOTY>KHOI iHT10yBaIbHOT aKTHBHOCTI OO S. pyo-
genes Ta MaTOreHiB, sIKi BUKIIUKAIOTh 3aXBOPIOBAHHS T10-
poxxuunM pota i JIOP-opranis.

3 ypaxyBaHHSIM [IOTPeO MeiaTpUIHOT MPAKTUKH PO3-
HIMPEHHS CTIeKTpa npenaparis st JiikyBanHs JIOP-3axBo-
PIOBaHb MOXIIMBE 32 PaxXyHOK PO3pOOKH OpaIbHHX IPO-
OI0THKIB y BUIVISIZI JILOJSTHHUKIB.

MeTo10 pod0oTH € MonepeiHi TOCHTiKSHHS 1010
CTBOPEHHSI JILOASHUKIB 3 MPOOIOTHYHUMH KOMITIOHEHTA-
MU s JTiKyBaHHS 1 npodinaktuku JIOP-3axBoproBaHs,
30KpeMa TUTSIHX.

Marepiaju Ta meToan. Sk mpoOiOTHYHUN KOMITO-
HEHT JJIsl CTBOPEHHSI OpaIbHOTO NPOOIOTHKA Y BUIIISAL
JBOJSIHUKIB MM 00paJii KJIACUYHI JIakToOakTepii Lacto-
bacillus fermentum 90-T1I ta Lactobacillus plantarum
8P-A3, siKi € TPaH3UTOPHOI MIKPO(UIOPOIO JIJISI POTO-
BOI MOPOKHUHH, MAIOTh BUCOKHH iIMYHOCTUMYJTIOBAIIb-
HUI e(DeKT Ha OpraHi3M Ta aHTarOHiCTHYHI BIACTHBOCTI.

AHani3yloun HasBHI Mpernaparu i TeXHOJOrii, MU
3yCTpPLIN BIZIOMOCTI TIPO MEPCTIEKTHBHICTH BUKOPHCTAH-
HSl HE TUIBKU JKUBUX OakTepii, a 1 iX MeTaboIiTIB, 110
CTAHOBJISITH CYMIIIl BEJIMKOT KUTLKOCTI O10JI0TTYHO aKTHUB-
HHX Ta aHTUOI0TUKONIOAIOHUX pedoBUH. ToMy MH BUpi-
HIVJIH TIPAIIOBATH Y JIBOX HAIIPSIMKaX, CTBOPUTH JIBi ce-
pii mocuiais. [lepiia — JbOASHUKH 13 )KUBUMH MIPOOI0-
TUYHAMU KyJIBTypaMH, JIpyra — JIbOASHUKH 3 X MeTa-
OomiTamu.

SIK KOMIIOHEHTH /I BUTOTOBJIICHHS JTbOASHUKOBOT
Macu Oyio o0paHo KCiiT Ta cop0it. KeuniT € cupoBu-
HOIO0, III0 OCTaHHIM YacoM INPHBEPTAE yBary BHPOOHU-
KiB KapameJli 3aBJsIKd CMaKy XOpOILIOi SIKOCTi, BiAUyT-
TIO TIPOXOJIONIU TIiJT YaC CIOKUBAHHS, HU3bKIN TEILIOTI
TUIABJICHHSI KPUCTAIB, a TAKOXK e(DEeKTy 3aXUCTy BiJ Ka-
piecy. MU 3ynHUIHCS Ha HBOMY I1Ie Yepe3 HEOOXiTHICTh
3HW)KCHHS! HETaTUBHOTO BILUIMBY BEJIMKOT KIIBKOCTI IyK-
py B IuTsiaux opMax Ta HeOOXiAHICTh 3HUIKEHHSI TEM-
nepaTrypH IJIaBJICHHS MacH MiJl Yac BUKOPUCTAHHS K-
BUX MPOOIOTHYHUX KYIBTYp. KpiM 11b0r0, y TEXHOMOT11
KapameJiel BUKOPUCTaHHS KCHIIITY TIOJIeTIIye X 3a0apB-
JICHHS — I0/IaBaHHsI OAPBHUKIB Y JIbOJITHUKOBY Macy Ha
OCHOBI KCHJIITY 3yMOBIIIO€ SICKpaBe Ta IHTEHCUBHE 3a-
OapBIICHHS, 10 BaYKJIUBE AJISI CTBOPEHHS MPUBAOINBOT
TATS90T POpMHU.

OjiHaK i1 yac CTBOPEHHSI KCHIIITBMICHUX Kapame-
JIeld mpolec KprcTati3alii KCUIiTy, a caMe 3aTBepAiHHS
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KapaMelli B TIOYaTKOBIH CTalii B pO3IIaBIEHOMY CTaHi,
BiI0yBa€THCSI HEOOOPOTHO MPOTSTOM Jy’Ke KOPOTKOTO Tie-
piomy 4acy, i ik HacJIiI0K, 3HUKAE TUIMHHICTB 1 MOTIpIIy-
€ThCSI TEXHOJIOTIYHICTh, TOMY B CyYaCHHUX MPaKTHKAX 3ac-
TOCOBYIOTb JIOJIaBaHHS COPOITY J10 IbOASTHUKOBOT OCHO-
Bu [9, 10].

Oxpim copOiTy, AJIs MOJIIIIICHHS TEXHOIOTTYHOCTI
JBOISTHUKOBOI MacH, a TaKOX JIJISl 3aXHUCTY MPOoOioTHY-
HOT 0iOMacH BiJl HETAaTUBHUX BIUIMBIB TEMIIEPATYPHOIO
YMHHUKA Ta PIBHOMIPHOTO PO3MOJieHHs JiodinizoBa-
HOT MPo0IOTUYHOI OioMacu Hamu OyJI0 3aIPOIIOHOBAHO
JI0/laBaTu Tymiapalik (3aryimyBad, 1o 3arnodirae Kpuc-
Tanizamii KCUIIiTy, yCyBa€e yTBOPESHHsI TIHU Ta TPYAOK il
Yac po3YMHEHHsI POOI0THYHOT Oi0MAacH, TIOCTAE SIK Tpe-
010TMYHUI KOMIIOHEHT ITiJ] 4ac BiJJHOBJICHHS MPOOIOTHY-
HUX KYJIBTYp y POTOBi# nopoxkHuHi) [11] Ta ackopOiHO-
BY KHCJIOTY SIK TPeOiOTHYHMI KOMIOHeHT [ 12], mio 3a-
XHILNAE KUBI KIIITHHHU BiJl MOIIKO/DKCHHS Ta CTUMYJIIOE
AKTUBHICTH BIJHOBJIEHHS KUBUX KJIITHH 13 JILOJASHUKA
B POTOBIil nmopoxkuuHi. J1Jjis 3a0apBIICHHS JIbOASHUKIB
BUKOPHCTOBYBAIH (DepPMEHTOBAHHIA PHUC.

Y po0oTi 3aCTOCOBYBAIM KJIACHYHI TEXHOJIOTIYHI MPHHO-
MU JUIS. BUTOTOBJICHHS JIbOJITHUKIB Ta MiKpOO10JIOTIuH1
MeTomn. J{iis BUSHAUCHHS KITbKOCTI KUTTE3IATHHUX JIAKTO-
OakTepil mij 9ac JOCIIPKEHHS IX CYMICHOTO BUKOPHC-
TaHHS 13 KOMIIOHEHTAMH TIperapary Ta KiJTbKOCTi KUT-
T€3aTHUX OaKTepiil y TOTOBHX OpalbHUX MPOOiOTHKAX
BUKOPHCTOBYBaJIM MeToy] Koxa (MeTox MmpsiMoro BHUCiBaH-
Hsl Ha yamkwy). J{7st BU3HaYeHHSI aHTarOHICTUYHOT aKTHB-
HOCTi MeTa0O0IITiB TPOOIOTUYHHX IITAMIB TIPOTH YMOBHO-
MATOreHHKX TeCT-1TamiB Staphylococcus aureus ATCC 6538,
Pseudomonas aeruginosa ATCC 9027, Candida albicans
ATCC 10231, Escherichia coli ATCC 8739 BuxopucTto-
BYBaJIM MeTOJ TUQy3ii B arap (METOJ «KOJIOJSA3IBY).

Tako BUKOPUCTOBYBAIIU KYJIBTHBYBaHHSI ITPOOIOTHY-
HUX KYJIBTYD Y PIAKOMY KHBHILHOMY CEpPEAOBHIILI i3
OO (QUTBTPALIIEI0 KPi3b PTOPOILIACTOBI PLIBTPH,

10 3apEKOMEHIyBalU cebe SIK MepCreKTHBHI st 010-
TEXHOJIOTTYHMX HOCTIKeHb [ 13]. [1ist mpoBeneHHs po-
1eciB QuIBTpalii 3 METOI0 OTPUMaHHS METaOOJITIB KyJIb-
TypaJIbHOI PIAMHI MPOOIOTHYHHUX KYJIBETYP BHKOPHCTO-
ByBaJIM (PTOPOILIACTOBI (DUIBTPYBAJIbHI €JIEMEHTH, HajIa-
Hi 3a JIOTOBOPOM ITPO HAyKOBE CIIBPOOITHUITBO Kade -
poto TexHozorii Marepianie HHI TexniuHoro cepgicy
XapKiBChKOTO HAIlIOHAJILHOTO TEXHIYHOTO YHIBEPCUTE-
Ty ClIbChKOTO rocrnonapcetia iMeHi [letpa Bacuienka.
PoGotu 110710 po3po0KH CKJIaay Ta TEXHOJOTIT 1~
TSYO0T OpasibHOT POPMU Y BUIVISIIL ILOASIHUKIB 3 IP00io-
TUKaMH TIPOBOJIVIIHN 3 JJOTPUMAHHSM NPABUII aCENTUKN
B JIaMiHapHOMY O0Kci kadenpu 6iorexnomnorii HDaV.
Pe3yabraru Ta ix odroBopenns. Ha nepmomy erari
pOOOTH BUBYAIIM MOXIIMBOCTI CyMiCHOTO BUKOPHCTaH-
HSI IPOOIOTHYHUX KYJBTYP 13 KOMIIOHEHTaMH, 110 iX OyJ10
00paHo s CKIIay JbOITHUKOBOI MAacH (KCHIIIT, COpOIT,
rymiapa0ik, ackopOaT Harpito, GepMEHTOBAHUI PHC).
JI7st I5OTO TIPOBOIMIIH KYJIBTHBYBAaHHS LITaMiB L. fermen-
tum Ta L. plantarum y pinkomy cepenouiii MPC i3 j1o-
JIaBaHHSAM BIJITOBIIHUX KOMITOHEHTIB JILOIIHUKOBOI MAaCH
npotsirom 48 rox 3a remneparypu 37 °C. ITicist cymicHo-
O KyJIBTHBYBaHHS y KO)KHOMY JIOCII/Ii BU3HAYAIH KiJlb-
KiCcTh KJIITHH 32 MeTozioM Koxa. Pesynbraru gociizis no-
PIBHIOBAIM 3 KOHTPOJEM (i3 TUM K€ BMICTOM TIOYaTKO-
BOT MOCIBHOT /1031 0€3 J10/]aBaHHS KOMIIOHCHTIB).
PesynbraTi BUBUCHHSI MOKIIMBOCTI CyMiCHOTO BH-
KOPHCTaHHS MPOOIOTHYHHUX KYJIBTYp 13 KOMIOHEHTaMHU
JIBOIIHUKOBOI MacH HaBeIeHo B Tabaumi 1.
[opiBHiotOuM pesynsraty Tadm. 1, 6aynmo, Mo Kilib-
KICTh KJITUH Y JIOCIIIaX CYyMiCHOTO KYJIETUBYBaHHS IpO-
O10THYHUX KYIBTYp 13 KOMIOHEHTaMH HE MEHIIa, HiK
Y KOHTPOJIi, 110 CBITYMTH PO iX MOXKIIMBICT 3aCTOCYBaH-
Hs pa30M y CKJIaJli JIbOITHUKOBOT Macu. Kpim 11poro, Biji-
3HAYA€THCS CYTTEBE 30UIBIICHHS KIIITHH 32 JIOABaHHSI Ty-
MiapabiKy Ta ackopOary HaTpito, 10 JOBOAUTS X MepCIieK-
TUBHICTh 3aCTOCYBAHHS SIK MPEOIOTHYHUX KOMITOHEHTIB.

Tabmmusa 1

Pe3y7IbTaTI/I BUBYEHHS MOXX/IMBOCTI CYMiCHOI‘O BUKOPUCTaHHA HpO6iOTI/I‘{HI/IX KYJIbTYpP
i3 KOMITIOHEHTaAMU HLOI[HHI/IKOBO.I. Macn

Ne | KoMnoHeHT [MouaTkoBa nociBHa ao03a, KYO*/mn | Kinbkictb mikpoopraHismis, KYO/mn
L. fermentum 90-TL|,
1 Kennit (4,05 +0,20) x 10"
2 | Copbit (7,25 +0,15) x m10™
3 |Tymiapabik (5,65+0,15) x 10"
4 | Ackop6ar Harpito 0,55+ 0,60)x 10° (3,80 + 0,30) x 10"
5 | ®epmeHTOBaHUIN pUC (4,35 +0,20) x 10"
6 KoHTponb (3,12+0,10) x 10"
L. plantarum 8P-A3
7 Keunit (1,45+0,14) x 10°
8 |Copbit (6,05 +0,15) x10°
9 |lymiapabik (1,50 +0,20) x10"®
10 | Ackop6at HaTpito (0,75:£0,20>x10° (1,74 +0,40) x 10"
11 | ®epmeHTOBaHUI prcC (2,35+0,05) x 10°
12 | KoHTponb (1,76 +£0,10) x 10°

Mpumitka: * KYO — KonoHieyTBopioBanbHi oanHuLi; n =5, p = 95.
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Tabmuigsa 2

PesynbraTy BUSHa4eHHs aHTUMIKPOOHNX
B/IaCTUBOCTEN MeTaOOIITiB IPOOIOTUIHMX KY/IBTYP

Tabmmsa 3

KinpKicTb )XMTTE3[ATHUX KITHH y pO3p0o06IeHNX
nApopsAHuKax (ckmaz 1)

30Ha 3aTpUMKM

Ne TecT-KynbTypU
ynetyp 3POCTaHHA, MM

MeTabonitu L. fermentum 90-TL|

3aranbHa KinbKicTb
lMouaTkoBa fo3a - o
HasBa . e MiKpOOpraHismis
Ne 3pasKa MiKpOOpraHi3mis, Y IbOBAHIKAX
KYO/mn KYO/mn
| IboAAHMKY, 1% 10 (6,50 +0,1) x 10°
cknag 1

1 C. albicans ATCC 10231 18,0+ 0,5
2 | S.aureus ATCC 6538 18,5+0,5
3 |E. coli ATCC 8739 11,0+ 0,6
4 | P.aeruginosa ATCC 9027 176 +£0,5
5 | L. fermentum 90-TL| -
6 |L. plantarum 8P-A3 -

Metab6onitu L. plantarum 8P-A3

Mpumitka:n =5, p = 95.

Tabnuus 4

AHTUMIKpOOHI BIacTMBOCTI NbOASHUKIB (CKmaf 2)

7 | C albicans ATCC 10231 15,0+ 0,5

8 |S.aureus ATCC 6538 19,1+0,5 Ne TecT-KynbTypn | 30Ha 3aTPUMKU 3POCTaHHA, MM
9 |E. coli ATCC 8739 17,0+0,7 1 C. albicans 150+0,7

10 |P aeruginosa ATCC 9027 19,6 +0,5 2 S. aureus 14,5+0,5

11 |L. fermentum 90-TLJ - 3 |E coli 9,0+0,6

12 | L. plantarum 8P-A3 - 4 |P aeruginosa 14,6 +0,5

Mpumitka:n =5, p = 95.

st npyroi cepii opanbHUX JbOJSHUKIB MU ITPUITYC-
KaJI1 BUKOPHCTOBYBATH HE XKHBI1 KYJIBTYpH, a IX MeTa0o-
aita. [nst mporo BupouyBaiu npoOioTHYHI KyJAbTypH
npotaroM 72 rop 3a remrieparypu 37 °C Ta BigdinsrpoBy-
BaJIM Kpi3b (hropomacToBi GpinbTpyBanbHi €JIEMEHTH.
OTpuMmaHi TaKUM YMHOM PO3YWHHU METaO0OJIITIB IEepeBi-
PSUTM Ha HAsIBHICTH aHTUMIKPOOHHX BIIACTMBOCTEH (110710
YMOBHO-TIaTOT€HHUX IITaMIB, SIKi € OCHOBHUMH iH(EK-
LUiHHUMHU areHTaMH POTOBOi OPOKHUHMN) Ta CTUMYJIIO-
BaJIbHUX BJIACTHBOCTEH (110710 MPEICTABHUKIB HOPMaJlb-
HO1 Mikpodaopu) MeTooM Audy3ii B arap 3a 30HaMu
3aTPUMKH 3POCTAaHHS KYIBTYP.

Pesynerary miel cepii gociiais (Tadm. 2) 1oBeNy HasB-
HICTh aHTUMIKPOOHHUX BIaCTHBOCTEH META0OIIITIB MPO-
OloTnuHux KyneTyp L. fermentum 90-TL ta L. planta-
rum 8P-A3 mono mramiB yMOBHO-NTAaTOT€HHUX MiKpO-
OpraHi3MiB Ta BiZICYTHICTb HETATHBHOTIO BIUIMBY Ha BJlac-
HE MPOOIOTUYHI KYJIBTYPH, 110, CBOEIO YSPTOF0, CBITYUTh
PO TIEPCIEKTUBHICTh 3aCTOCYBAHHS META0OJITIB y CKJIa-
Il opajJbHUX MPOOIOTHKIB.

Ha ocHoBI xuBHX NpoOiOTHUHUX KYJIBTYp — J1io]i-
nizoBana 6iomaca L. fermentum 90-TL ta L. plantarum
8P-A3 y cniBBigHowmenHi 1 : 1 (3arangpHa KiJIbKICTh Oak-
tepiit 1 x 10'° KYO/Mi1) — Oya0 BUTOTOBIICHO JILOISTHH-
KH{ TIEPLLIOTO CKIJIAIY 32 TAKOIO TEXHOJIOTIEO: TUIABICHHS
KOMIIO3HIIiT Ha OCHOBI KCHJIITY 3 JIOMAHUM JI0 Hei copOi-
TOM 3 YaCTHHOIO BOJIM, OXOJIOJDKEHHSI KOMITO3MIIIT 10 TeM-
repatypy HUKYE TeMIlepaTypy IUIaBJICHHS, 3MIITyBaHHS
ACKOpOIHOBOT KHCIIOTH 3 JTIO(i1i30BaHOIO MTPOOIOTHYHOIO
Oiomacoro 1 rymiapabikoM Ta pO3YMHEHHS B TEIUTi BOMI
JIO0 OTHOPIZTHOT KOHCUCTEHIII1, JI0/TaBaHHS OTPUMAHOI CyC-
NeH3ii B MiArOTOBIEHY JILOASHUKOBY Macy, peTelibHe Ta
LIBUJIKE TIEPEMIlTyBaHHsl, JoAaBaHHs OapBHUKA, TIEpPEMi-
LITyBaHHS, PO3JIMBAHHI KOMITO3ULIT y 3Ma3aHi GopMH 3 11o-
JAJIBIIAM OXOJIOJDKEHHSM JJIS 3aTBEPAIHHS.

Ha ocHOBi MeTa00iTiB MPOOIOTUYHUX KYJABTYP OYII0
BUT'OTOBJICHO JIbOSIHUKH JAPYTOTrO CKIIAAy 32 TAKOIO TeX-

Mpumitka: n =5, p = 95.

HOJIOTI€0: TUIABJICHHS KOMIIO3UIlii HA OCHOBI KCHIIITY
3 JIOJAHKUM JI0 Hel COpOITOM 3 BOJIO0, OXOJIOPKESHHS KOM-
MO3ULIT 0 TeMIIepaTypy HIKYE TEMIIEPaTypH TUIaBlIeH-
Hsl, IOJJaBaHHs1 PO3YUHY METAOOITIB Y MiIrOTOBJIEHY JIbOTISI-
HUKOBY Macy, peTeJIbHE Ta MIBUAKE [IepeMilllyBaHHs, J10-
JaBaHHsS OapBHUKA, TIEPEMIiLTyBaHHs, PO3JTUBAHHS KOM-
no3uuii y 3Ma3zani GOpMH 3 OAANBIIAM OXOJIOKEHHSIM
JUTSI 3aTBEP/IIHHS.

EdexruBHiCT po3po0IieHUX JILOISTHHUKIB OIIHFOBAJIH
3a 30€pEeKEHHSIM BIaCTHBOCTEH PO3POOICHOTO IPOAYK-
Ty, a CaMe: 3arajibHOI KiIIbKOCTI )KUTTE3aTHUX KITITHH —
IUIs cKiany 1, a aHTUMIKpPOOHUX BIIACTUBOCTEH — JJIst
cknany 2. [lepen BU3HAYEHHSM TOTOBI JILOISHUKH TO-
JPiOHIOBAITH, PO3UMHSLIIN B TEIUTiH cTepuibHil Bomi (10 : 1)
Ta MPOBOMIIIM IOCHIHKEHHSL. Pe3ynbsrary Bu3Ha4eHHs eek-
TUBHOCTI PO3pOOIEHUX JHOASHUKIB CKIaxy 1 Ta ckma-
Iy 2 HaBeZIeHO B TaOI. 3 Ta 4 BIAMOBIIHO.

Pesynbrati nociipkeHs Tadi. 3 CBiIYaTh Mpo JesiKe
3HIKEHHSI KUTBKOCTI MIKPOOPTaHi3MiB Yy JIbOJISTHUKAX, aJle
31 30epekeHHSIM €()EKTUBHOT JJO3H.

Pesynbratu nocmimkens a0l 4 3aCBIIYYIOTH JISSKE
3HM)KEHHS! aHTUMIKpPOOHUX BIIACTHBOCTEH, ajie Ha TpHii-
HSATHOMY JUISL [UX TPOAYKTIB PiBHi.

BucHoBKHM Ta nmepcneKTHBH MOAAJIbIINX A0CTi-
JoKeHb. Y X0l IPOBEICHHSI KOMIUICKCY TEOPETUYHHX, TEX-
HOJIOTIYHUX Ta O10TEXHOJIOTTYHUX JOCIIKEHb OyJI0 po3-
PpobiieHo opabHy (hopMy 3 IPOOIOTUKOM Y BUIIISIIL JTHOJIS-
HUKIB JIBOX CKJIaJliB (HAa OCHOBI )KUTTE3IATHUX MPOOio-
TUYHUX KYJIBTYp Ta X MeTaOoJiTiB), SIKY Micisi MpoBe-
JICHHSI XIMiKO-(DI3UYHUX JOCIIDKCHb Ta BUSHAYCHHS 11
0e3Me4YHOCTi MOXe OyTH PEKOMEH/IOBAHO SIK 010JIOTIYHO
aKTUBHY N00aBKy AJISl HIATPUMKHU POTOBOI Mikpodiio-
PH, CTUMYJISILIT BJTACHOTO IMYHITETY Ta SIK JIKYBaJIbHO-
npodiakTHYHMIA 3aci0 IpH 1HPEKIIHHUX 3aXBOPIOBAH-
HSIX POTOBOI MOPOKHUHU IJIs 3aCTOCYBaHHS SIK Y JOPOC-
JIUX, TaK 1 B OITEH.

Konduikr inTepeciB: BiacyTHiil.
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OPrAHI3ALISA TA EKOHOMIKA ®APMALLII

VYIK 614.35:614.27:658.8:346.5 https://doi.org/10.24959/nphj.21.47
P. O. I'ypxii
TOB «Ykpmencep», Ykpaina

Heski nuTaHHA BnpoBamKeHHA BUMOI HaneXxHux npaktuk (GxP).
HanexHa npaktuka auctpuoyuii (GDP) (2 yacTtuHa)

Meta pgocnigxeHHs. [1poBeaeHHs AeTanbHOro A0CHiAXEHHSI BUMOT HAaneXHOT NpakTUk AUCTpubyLii.

MaTtepianu Ta metogu. [NMpoBeaeHO aHani3 cy4acHUX KepiBHUX JAOKYMEHTIB 3 HanexHux npaktuk (GxP), 3okpema
HacTtanoBu CT-H MO3Y 42-5.0:2014 «Jlikapcbki 3acobu. HanexHa npaktuka anctpubyLii». 3anponoHoBaHo iHTep-
npeTauii 4O BNPOBaMXXEHHSA BUMOT HaNeXHOT AMCTPUG IOTOPCLKOI NPaKTMKM Ha MiACTaBi AOCBiAY NPOBEAEHHS ayauTiB
KOMMNaHii-gucTpmno’toTopiB Ha NpegMeT BianosigHocTi BuMmoram GDP.

Pe3ynsraTty Ta ix o6roBopeHHs. [JOCnigxXeHo 3anexHicTb npaBunbHOI AMCTpMOyLii nikapcbkunx 3acobis Big 3a-
[isIHOro B LbOMY MPOLIECi NepcoHany Ta BU3HA4YEHO HEraTVBHWN BMNMB Ha OisNbHICTb ONTOBOI dhapMaLeBTUHHOI dipmu y pasi
HeOTPMMaHHSA NepcoHanoM BigMNOBIAHUX BUMOT. Bu3HayeHo nepeBarv 1 pusmnky, siki MOXYTb BUHUKHYTW Ha eTani
ancTpubyuii nikapcbknx 3acobis, NoB’A3aHi 3 nepcoHanom. BusHavyeHo BUMOrK, Lo BUCYBaOTLCS [0 YNOBHOBAXEHO!
0cobu, 3HaHHS | OCBIA, AKMMU BOHA NOBMHHA BONOAITK. [leTanbHO po3rnsiHyTO NOCaAoBy iHCTPYKLiKO YNIOBHOBaXEHO!
ocobu. HaBegeHo 060B’A3KM YNOBHOBaXEHOI (BignoBiganbHOT) 0coby AUCTPMG’OTOPCHKOI KOMNaHii.

BucHoBku. 3anponoHoBaHW AeTanbHUI aHarni3 A03BOMNWUTL MiHIMI3yBaTW PU3MKU Ta MOMUIIKK, SKi MOXYTb Npu-
3BECTU O HEraTUBHOIO BMMMBY Ha sIKICTb Mikapcbkux 3acobiB. [eTanbHo AoCMiAKEHO NPU3HAYEHHST YNIOBHOBaXEHOT
ocobu oncTpmb’roTOPCbKOI KOMMNaHii, BUMOrK, siki BUCYBalOTLCS 0 HEl, 3HaHHS | JOCBIA, SIKUMW BOHA NOBMHHA BOMNOAITU.
BusHayeHo nepeBarv 1 pusuKn ynpaerniHHS NepcoHanom ANCTpUG loTOPCLKOT KOMMaHil.

Knrovoei cnoea: HanexHa npakmuka oucmpubyyii; nikapcbki 3acobu; chapmauesmuyHUl PUHOK;
hapmayesmuyHa cucmema siKocmi

R. Gurzhii
Ukrmedcert LLC, Ukraine

Some issues for implementing the requirements for good practices (GxP).
Good distribution practice (GDP) (Part 2)

Aim. To conduct a detailed study of the requirements of good distribution practice.

Materials and methods. The analysis of the current Guidelines on good practices (GxP), in particular the Guide-
line ST-N 42-5.0:2014 of the Ministry of Health of Ukraine “Medicines. Good Distribution Practice” was performed.
Interpretations for the implementation of the requirements of good distribution practice based on the experience of
audits of distribution companies for GDP compliance with the requirements were proposed.

Results and discussion. The dependence of the correct distribution of medicines on the personnel involved in
this process has been studied, and the negative impact on the activity of a wholesale pharmaceutical company in case
of non-compliance by the personnel with the relevant requirements has been determined. The benefits and risks that
may arise during the distribution of medicines related to the staff have been identified. The requirements for the Authorized
(Responsible) Person, the knowledge and experience that he must possess have been determined. The job descrip-
tion of the Authorized (Responsible) Person has been considered in detail. The responsibilities of the Authorized Per-
son of a distribution company are listed.

Conclusions. The detailed analysis proposed will minimize the risks and errors that can lead to a negative impact
on the quality of medicines. The appointment of the Authorized Person of a distribution company, the requirements
imposed on him, the knowledge and experience that the Authorized Person must possess have been studied in detail.
The advantages and risks of the personnel management of a distribution company have been identified.

Key words: good distribution practices; medicines; pharmaceutical market; pharmaceutical quality system

P. A. T'ypxun

000 «YkpmeacepT», YkpanHa

HekoTopble Bonpockl BHeApeHUA TpeboBaHun Hagnexawien npaktukm (GxP).
Hapnexauwasn npaktuka auctpuoyumum (GDP) (2 yactb)

Llenb uccnepoBaHus. [NpoBeaeHvie geTansHOMO nccnefoBaHns TpeboBaHNi Hafnexallen NpakTuku AUCTproyLmm.

Matepwmanbi u meToabl. [NpoBeaeH aHanM3 CoBPEMEHHbLIX HOPMAaTUBHUX OKYMEHTOB Haanexamx npaktuk (GxP),
a umeHHo PykoBopacteo CT-H M3Y 42-5.0:2014 «JlekapcTBeHHble cpeacTBa. Hagnexallas npaktuka guctpuoyummy.
MpennoxeHbl MHTEpPNpeTaUnMn K BHEAPEHUIO TpeboBaHUIN Haanexawen oUCTPUOBLIOTOPCKOM NPaKTUKN HA OCHOBAHWUN
onblTa NpoBeAeHNs ayanToB KOMMNaHUA-ANCTPUOLIOTOPOB Ha NpeaMeT cooTBeTcTBMSA TpebosaHnam GDP.
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PesynbraTtbl U ux obcyxaeHue. ccnegoBaHa 3aB1UCMMOCTb NPaBUIIbHON AUCTPUBYLIMK NEKAPCTBEHHbBIX CPEACTB
OT 3a[1eNCTBOBAHHOIO B 9TOM MpoLiecce nepcoHana u onpeaerneHo HeraTMBHOE BIUSIHUE Ha AeATENbHOCTb ONTOBON
hapmaLleBTUHECKOM KOMMaHUN B Cry4yae HEBbLIMOSTHEHMS MEPCOHANoM COOTBETCTBYOLWMX TpeboBaHun. OnpeneneHsbl
NpevMyLLIECTBA U PUCKU, KOTOPbIE MOTYT BO3HWUKHYTb Ha 3Tane AUCTPUOYLIMM NEKapCTBEHHbIX CPEACTB, CBA3aHHbIE C MepCo-
HanoM. OnpeneneHbl TpeboBaHMs, NpeabsaBNAeMble K YNONMHOMOYEHHOMY (OTBETCTBEHHOMY) MNULY, 3HAHUSA U OMbIT, KO-
TOPBLIMW OHO JOMKHO obnaaaTth. [leTanbHO pacCMOTpeHa OOMKHOCTHAsSH MHCTPYKLMS YNONMHOMOYEHHOTO (OTBETCTBEH-
Horo) nuua. MNpuBeaeHbl 00SA3aHHOCTM YNOMHOMOYEHHOTO NuLa AUCTPUOBLIOTOPCKON KOMMNaHWUN.

BbiBogbl. [peanoXeHHbIV AeTanbHbIN aHanu3 No3BoNUT MUHUMU3MPOBATL PUCKU U OLLMOKM, KOTOpble MOTYT Hera-
TMBHO BINUSATb HA Ka4eCTBO JIEKAPCTBEHHbIX CpeacTB. [1oapo6HO uccnenoBaHbl Ha3HaAYeHMEe YNONTHOMOYEHHOTO yLa
OUCTPOBIOTOPCKOM KOMMNaHuK; TpeboBaHus, NpeabsaBnsemMble K HEMY; 3HaHUS U OMbIT, KOTOPbIMU YNMOSTHOMOYEHHOE
nMuUo OomkHO obnagatb. OnpeneneHbl MPeMMyLLIECTBa U PUCKU YNPaBMEHUS NepCoHanomM AUCTpUOBbIOTOPCKOM KOMMaHMN.

Knrodeenble cnoea: Hadnexauwas npakmuka oucmpubyyuu, rnekapcmeeHHble cpedcmea; hapmayesmuyeckull

PbIHOK; chapmauyesmuyeckas cucmema Kadecmasa

Beryn. [Ipogosxytoun LUK CTaTel 3 TNIyMaueHHs
Bumor HanexxHoi nuctpu6’toropebkoi npaktuku (Hacra-
nosu CT-H MO3Y 42-5.0:2014[6]), npononyemo po3-
ISIHYTH PO3J17M HOPMAaTHBHOTO TOKYMEHTA.

[Ipobnemaruka iHTEpHIpeTalii BAMOT KEPiBHHUX J0-
KyMeHTiB 3 Halie)kHuX nipaktuk (GxP) [1-4, 8, 10] icaye
3 MOMEHTY, KOJIU Li JOKyMEHTH OyJIO BIIPOBA/IKECHO SIK
HaI[IOHAJIbHI HACTAHOBH B IEPiof] CTAaHOBJICHHS (hapMa-
LEBTUYHOI rajly3i YKpaiHy Ha LUIAXY 10 BUCOKHX CTaH-
JIAPTiB SKOCTI apMaleBTUIHOI pO3pOOKH, KIIHIYHUX
JIOCTIKEeHb, BUPOOHUIITBA, TUCTPUOYIIT TIKAPCHKHX 3a-
co6iB (JI3) Tomo. [IuranHs movyany BUHUKATH 3 TIEPIIAX
KPOKIB CTaHOBJICHHS ()apMaLleBTUYHOTO CEKTOPa rajy-
31 OXOPOHU 340POB’s YKpaiHH 10 3arajbHONPHHHATHX
y LMBLII30BAHOMY CBiTi HOpMAaTHBIB 111010 00iry JI3 mpo-
TSATOM JKUTTEBOTO HUKIY. [licis BiIMiHH pajisTHCHBKUX
cranaapris ([OCT, OCT, TV Tomio), siki Oy 000B’ 13-
KOBI JI0 BUKOHAHHS 1 MICTHIIU YiTKi CTaHAapTU30BaHI BU-
MOTH IIOJI0 OY/Ib-SIKOT TisTTBHOCTI Y (hapMaleBTHIHOMY
CEKTOpi, Ta HOTO Mepexoy A0 €BPONECHCHKUX CTaHIap-
TiB IKOCTI (OLTBIIOK YaCTUHO PEKOMEHIOBAHUX JI0 BU-
KOHAHHS 1, B OCHOBHOMY, 0€3 3a3Ha4€HHsI KOHKPETHHX
BUMOT) 1 IPEJICTABHUKU PETYIISATOPHUX OPraHiB, 1 Cy0’€k-
TH PUHKOBOI JISUThHOCTI OMIMHKIINCS B CUTYaIlii, KOJIU
MOTPiOHO OYJIO0 BUMTHUCS 3 HYJISD»: BUUTUCS YUTATH HOP-
MaTUBHHUH JOKYMEHT, IPaBUIBHO HOT0 po3yMiTH, mpa-
BUJIBHO BUOYIOBYBAaTH CBOIO TisUIBHICTB: PErYISTOPHO-
MY OpraHy — CTOCOBHO OLIIHKH JIOTPUMAaHHS BUMOT, CY0’€K-
Ty (hapMaIeBTIYHOTO PUHKY — CTOCOBHO OpraHi3arlii iH(pa-
CTPYKTYpH, po3poOku nokymenrauii [5-7, 9]. Ha nam
OIS, CHIBBiAHOILIEHHS JOTPUMAHHS BUMOT y HaJIeK-
HUX NPAKTHKaX y BiICOTKOBOMY BiJJHOLLIECHHI Ma€ BUIVISLT
sik 70% (HaJICKHUM YMHOM PO3pPOOIIeHa JIOKYMEHTALTis) 710
30% (Hane;xHO OpraHizoBaHa MarepialIbHO-TEXHIUHa 0a3a).

OT1xe, po3nisiHeMo HacTynHi po3aiim Hacranosu
CT-H MO3Y 42-5.0:2014 «Jlikapceki 3acobu. Hanex-
HAa MPAaKTUKA TUCTPUOYLIl» Ta TPAaKTyBaHHS LIUX BUMOT
3 OISy EKCIIEPTIB — 1110 HEOOX1THO BIIPOBAIUTH JIUCTPH-
0’10TOpY, 100 MaTH 3MOT'Y IOBECTHU MPEICTaBHUKAM pe-
TYJISTOPHOTO OPTaHy BiAIOBIAHICTH BUMOTaM.

Merta. IIpoBeneHHs A€TaNbHOIO JOCTIKEHHS Ma-
TepialliB HAJIGKHOI MPAKTUKH JUCTPUOYIIIi.

Marepiaau Ta metoau. [IpoBeneno ananis cydac-
HUX KEPIBHUX JOKYMEHTIB 3 HaJIe)KHUX NpakTuk (GxP),
30kpema Hacranosu CT-H MO3Y 42-5.0:2014 «Jlikapcs-
Ki 3acobu. Hanexna npakruka quctpuOywii». 3anporo-
HOBAHO 1HTEpIIpeTaLii 10 BOPOBAKEHHSI BUMOT HAJICXK-

HOT AUCTPUO FOTOPCHKOT MMPAKTHKH Ha IMiJCTaB1 JOCBi Ly
IIPOBECHHS ayAUTIB KOMIIAHIH-IUCTPHO TOTOPIB Ha ITpei-
meT BianosigHocti Bumoram GDP.

Pe3yabrarn Ta ix o0rosopenns. Hanexna npakruka
muctpudywii (GDP— Good Distribution Practice) — nanesxxna
TIPAKTHKA, SIKA PEIAMEHTYE BUMOTH JI0 Cy0 €KTIB papmarieB-
THYHOIO PUHKY YKPaiHH, 110 IPOBa S Th AiSUTbHICTB, TIOB’ sI-
3aHy 31 30epiraHHsM 1 pO3MOBCIOKeHHAM JI3, a came, omTo-
BUX JIUCTPHO T0TOPIB (Y JSSIKUX BUIAIKaX — IMIIOPTEPIB).

Yacruna 2. [lepconan

IHlpunyun 2.1. llepconan. llpasunvra oucmpubyyis
JI3 3anexcumy 6i0 nodeil. 3 02ns0y Ha ye Ons GUKOHAH-
Hs 8CIX 3a80aHb, 3a AKI NIONPUEMCIIEO 3 ONMOBOI MOp-
2l Hece GIONoGiOwIbHICMb, Mae Oymu 00CMAnHb0 KoMNe-
menmuuti nepconan. CnispoOimHuKy NOSUHHI YimKo yCai-
oomosamu ocodbucmi 0606 s3Ku, a yi 0008 S3KU MAIONb
Oymu 3anpomoKoIbOGaAHI.

BinpiiicTh TaHIFOTIB MOCTABOK € cKiaqHuMHE. [lompu
LIMPOKE BUKOPUCTAHHS KOMIT FOTEPU30BAHMX CHCTEM, JIIOIU
MIPOJOBXKYIOTh OpaTh y4acTb y BCIX eTamax mpouecy
JUCTPUOYIIII.

[lepconan MoXke HEraTUBHO BIUIMBATU Ha JisUIbHICTD
3 AMCTpUOYIii, KO BiH He 3Hae npo Bumoru HJIIT Ta
HE MOXXE [TPaBUJILHO TIOBOAUTHUCS B MEXKaxX POOOTH B yMO-
Bax HanexxHoi qucTprO’ 0TOpChKOT MpakTuKK. KepiBHUKH
OnTOBOI (papMarieBTHUHOT PipMH IMTOKIIAAAIOTHCS Ha TIEPCO-
HaJI 010 NPABHUJIbHOTO BUKOHAHHS YMCIICHHUX 3aB/AHb,
YpaxoBYIOUH 1 MEPEBIpKU, BEJICHHs 3aITUCIB, (DOPMyBaHHS
3aMOBJICHb, TPAHCHIOPTYBaHHS 1 JOCTaBIAHHS JI3, a Takox
aJISKBaTHY PEaKIlito Ha OTpUMaHy iH(OpMallito, sSKa MOXKe
BIUIMHYTH HA SKICTh MPOYKIIii, TOMY Ba)KJIMBO, 100 T1ep-
coHaul OyB HAJIC)KHUM YMHOM HaBYEHHH Ta KOMIICTCHTHHUH.

MepeBaru. [IpaBruibHO HaBYCHMI TIEPCOHAT T0OpE
pO3yMi€ TPOIIEyPH, 110 MAIOTh OyTH BUKOHAHI, Ta BH-
3Ha4a€ BIUIMB CBOIX Jiif Ha skicTh JI3 abo Gesmneky mo-
crayaHHs. KpiMm Toro, BiH HaJ€:KHUM YHHOM Oyie pea-
ryBaTH HA 4aCOB1 PaMKH Ta poO0Ue HaBaHTAKEHHS y pasi
BHUKOHAHHS NPOLEAYD, YHUKAIOUH PU3HKIB.

o pusukis, siki MO)KyTh BUHUKHYTH HA LIbOMY
eTanmi, HaJ1e;KaTh:

*  HEAOCTATHs KUIbKICTh IEPCOHATY MOXKE CIPUUNHU-
TH CKOPOYEHHSI OTIEpaLlii, 1110, CBOEIO YEProl0, MOXKE
MIPU3BECTH 10 TOMUJIOK Ta PU3UKiB aus JI3;

*  BiJCYTHICTh HABYAHHS MOXKE IIPU3BECTH JI0 IOMHJIIOK
OTIEPaTOoPIB, IO CIPUYHMHIOE 30LIbIIICHHST OOCSTIB HEBiJI-
TIOBIIHOT ITPOYKILIT Ta BIIXO/1iB, 3aTPUMOK Y BiJIlIPaB-
JIeHH1 Ta ncyBanHs JI3;
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*  BIJICYTHICTh BIiJICTE)KEHHSI €(pEKTHBHOCTI TIPOBEICHO-
TO HAaBYaHHS TAKOX TIOTEHITIIHO MPU3BOIAUTH JI0 BHU-
HUKHEHHSI IOMHJIOK Y POOOTi omepaTopiB i3 Biamo-
BiIHUMH HACTITKaMH (301TBIICHHS 00CSTIB HEBII-
MOBIAHOT MPOAYKLIi Ta BiAXOMiB, 3aTPUMOK Y Bij-
mpaBjicHHI Ta ricyBaHHs JI3);

*  30UIBIICHHS KiTbKOCTI TOMUJIOK MOYKE€ BUKIIUKATH
CKapTH KJIIi€HTIB, 3HU3UTH €PEKTUBHICTH Ta 301J1b-
IIUTH KUTBKICTh HEBIATIOBIIHOT TIPOTYKITiT;

*  BIPOBAKCHHS PETYISITOPHUX CAaHKIIH.
3ayBayKuMo, 110 Cy0 €KT (hapMareBTHYHOTO PUHKY

MOXKe JIesIKUH Yac (PyHKIIOHYBaTH 33JJ0BUTHHO, a 3a3Ha-

YeH1 HEMOJIKKA CTAIOTH OUEBUIHUMH JIUIIE TOJI, KON

CUCTEMa «ITa€ThCS HATIPY3i», HAPHUKIA, 301TbIITy-

€ThCSl HABAaHTAXCHHS a00 BiJIOyBAETHCS 3HAYHA OIS,

SIK-OT, Bigxymkanas JI3.

Peanizauis. 3actocyBanus kaprorpadyBaHHs Ipo-
neciB (nuB. Po3nin 1 Hacranosu 42-5.0:2014 «Jlikapchki
3acobu. HanexxHa rmpaktuka quetpudyii» [7]), mob no-
[TOMOTTH BU3HAYUTH TIOB’s13aHi 3aBJIaHHs, KITBKICTh TIep-
COHAJy Ta AKICTh HOTO MiATOTOBKH, HEOOXITHY B KOH-
KPETHOMY BHIIQJIKY.

IHlpunyun 2.2. Ynoenosasicena ocova (Responsible
Person). [ucmpub tomop mac npusHayumu ynoeHo8d-
aicery ocoby (Responsible Person). Ynosnosadicena ocoba
(Responsible Person) nosunna sionogioamu keaunigixa-
YIIHUM BUMOAM MA YCIM YMOBAM, nepe0dayeHuM YuHt-
HUM 3aKOHO0a8cmeom Yxpainu. € baxcanum HaAyKosul
cmyninb 3 (hapmayesmuuHux HayK. Ynosnosadicena ocoda
(Responsible Person) nogunna mamu HALediCHY Komne-
menyio ma 00ceiod, 60HA NOBUHHA NPOUMU HABYAHHS
3 GDP 1t mamu 6i0no8ioui 3HaAHMHS.

OmnroBa Toprisist, 30epiranus i quctpudymis JI3 min-
JSITAl0Th CyBOPOMY 3aKOHO/IABUOMY PETYJIOBaHHIO, SKE
OXOILTIOE BC1 ACMEKTH isNTBHOCTI 3 ONMTOBOI TOPTiBIIL.
V 3B’s3Ky 3 UM, YKpail Ba)KJIMBO JUIsl KOMITaHiil Kopuc-
TYBaTHUCs MOCIyTaMu YIOBHOBakeHOi ocodu (Respon-
sible Person), sika 3HAETHCS Ha 3aKOHOJIABCTBI Ta B 3MO-
31 3IHCHIOBATH 1 KOHTPOJIFOBATH BUMOT'H.

IlepeBaru. 3HaHHs YITIOBHOBaXKeHO1T 0coOH (Respon-
sible Person) momnomMoxyTb 3a0e3Me4nTH JOTPUMAHHS BH-
mor H/III, 3a0e3neuyuBIy TAKUM YHHOM JUCTPUOYIIIFO
MIPOAYKIIi MaIli€eHTaM y HaJIeKHOMY CTaHi, Ha JOaTOK
JI0 OCHOBHHX BUMOT, SIKi BUCYBAIOThCS 10 JIIICH3yBaH-
HS OIITOBOI TOPTiBIII.

Pusuku:

*  TIPU3HAYEHHS YIIOBHOBAKEHOI 0COOH € JIIEH31HHOI0
BHMOTOFO JUIS ONITOBHX KOMITaHIH, OTKe, 03 Takoi
0co0HM ONTOBA KOMIIaHIs HE BIAIOBILA€ 3aKOHOAB-
CTBY Ta pU3HKY€E BTPATUTH (HE OTPUMATH) JIIIEH31t0
Ha MPOBAJKCHHS TOCIOAAPCHKOI AISUILHOCTI;

* HE Maroud KBaTi(piKOBaHOI YITOBHOBaXXEHOI 0COOM,
KoMmnaHist He goTpuMyeThest BuMor HJIT i mepely-
Ba€ 32 MEKaMH 3aKOHOJIaBYMX BUMOT, III0 MOYKE BILTH-
HYTH Ha SKICTh MPOIYKIII] Ta 3arpoKyBaTy Oe3merri
MAI[iEHTIB.

ImniemenTanist. [loTpiOHO peTenbHO HiTKO TPOIY-
MaTu MPU3HAYCHHS YIIOBHOBAXKEHOT 0COOM, TOMY 11O Lie
MpU3HAYSHHS 3aJISKNATH BiJl pPO3Mipy KOMIMaHii, CKiIaI-

HOCTI IOCJYT Ta KJIACiB MPOAYKTIB, IO OEPYTh y4acTh.
VY HeBenwKiil KOMIaHi1 3 HEBETUKUM 00CATOM TIPOITYK-
uii BacHuk sinensii (Marketing Authorization Holder)
MOJKe OyTH YITOBHOBa)XCHOIO 0c00010. Hanpukiam, B €C
MOJKJIMBA CUTYaIlisl IPU3HAYCHHS YITOBHOBAXEHOT 0CO-
0K Ha HEMOBHUN PoOOUMH JIeHb (SKIIO 1€ BiAIOBiAA€E
3aKOHO/IABYMM BHMOT'aM Bi/ITOBITHOT ieprkaBu-uiieHa €C).
Y BEJIMKOrO IUCTPUO’FOTOPA 3 BEJIMKOKO KUIBKICTIO BiI-
OKpEeMJICHHX BUPOOHHYMX JUTHHUI TOTPiOHO Oyie BU-
JUTHTH CTIelialbHy YIIOBHOBAKEHY 0CO0Y, SIKa HE 3aJIeK-
Ha BiJI IOTOYHUX I[OJEHHUX 000B’SI3KIB, a TAKOK YITKO
BU3HAYUTH JIeJIEroBaxi i 000B’s13ku. BusHauena Bijamo-
BiJlaJibHAa 0c00a MOBHUHHA JIEMOHCTPYBATH IIHOOKE PO-
syminas JI3 1 3nanas H/IL
Jo xmouoBuX cdep 3HaHb Ta JOCBiAY 3a3HaYCHOT
YIOBHOBa)XKEHOT 0COOM HalleKaTh:
SHAHHA!
*  yMOBH 30epiraHHs/BUMOTH JIO Pi3HUX BHIIB (hapma-
HEBTUYHOI MTPOAYKILii;
* 0a3oBe PO3yMiHHS UIISIXIB JAerpajanii Ta mpodinis
cTabinpHOCTI (hapManeBTHYHOI MPOAYKIIIi;
»  3akoHoxascTBo npo HJIIT ta BiamoBiHI HACTaHOBH;
*  BUMOTH JIO CKJIAJiB, IPOTpaM KOHTPOIIIO Ta MOHITO-
PHHTY TEMIIEpaTypH, YPaxoBYIOUH KapTyBaHHS 1 KBa-
Ji(iKalio CKIaJChKUX MPUMIIICHB;
*  CHCTEMHU YIIPaBIiHHS SKICTIO Ta €PEKTHBHE YIIPaB-
JIIHHS HUMY,
*  YIPaBIiHHSA MPOIYKIIIEI0, TOBSPHEHOIO 3 PUHKY/CKap-
raMU/BIIKINKAHHSIMU;
*  pU3HKH, OB’ A3aHi 3 miapodneranmu JI3;
*  CTBOPEHHS TEXHIYHUX YTO[ (3 AKOCTI) 3 CyOmiapsi-

HUKaMU;
*  3aKOHOIABCTBO TIpo JI3;
*  aymuT;

00¢6i0:

*  BUKOHAHHS MPOUEAYP 3 KOMIUICKTAIil 3aMOBJICHB/
TnaKyBaHHs1 3aMoByieHb Ta npuHimiB FEFO (First Expiry
First Out — mepmmii TPUHATIIOB — MEPITHIA ITIIOB);

*  0OpOOJISIHHS CKapr Ta 3allUTiB KIIEHTIB;

*  aKTHBHE 3QJTy9eHHSI 10 peryisTopanx iHcnekitin HJIIT;

*  BHYTPILIHIN ayauT JUIsl MOHITOPUHTY (hapMaleBTHY-
Hoi cuctemu sikocTi (PCSI), a TaKoK, MOXKIIUBO, 30B-
HIIIIHI ayTUTH, 1[0 OXOILTIOIOTH Pi3HI €Tany mporecy
JTUCTpHOYIiT;

*  TIPOIIECH 3aTBEPKEHHS ITOCTAYaIbHUKIB Ta 3aMOB-
HHKIB;

*  CTBOPCHHS/BEICHHS/AyUTY JTOKyMEHTAITI] Ta 3aITUCIB,
OB’ sI3aHKX 13 3a0e3neucHusM BignosigHocti HJIIT.
KomrnereHTHI peryssiTopHi OpraHu OIiHIOBAaTUMYTh

JIOCBiT 0Ci0, 3aITPOTIOHOBAHKX K YIIOBHOBa)KEHA 0c00a.

Sxkiio ynoBHOBaXkeHa ocoba Oyjie MaTh JJOCBiT poOOTH

B Mepeski OIITOBOI TUCTPUOYIIiT MEHIIIE OJTHOTO POKY, TO

HMOBIpHICTh IPUHHATTS Takoi 0cOOM Ha 3a3Ha4YeHy MO-

caJty MiHiMalbHa.

Bumora. Ynogrosasicena ocoba (Responsible Person)
NOBUHHA BUKOHYBAMU C8OT 0008 SI3KU 0CODUCIO, 3 HelO
Mmae Oymu nocmitinuil 36 5130K. YnogHnosasicena ocoda
(Responsible Person) mooice Oenezysamu 0608 's3Ku, ane
He 8i0n08ioanbHICMb.
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Jlesiki OCHOBHI BHIN IiSIBHOCTI, 3IHCHIOBAHI OMTO-
BHUMH KOMITaHIsIMH, BUMAraroTh 1HILIaTHBU yIIOBHOBaXKE-
HOT 0COOH, HAIPHUKIIA, ITi Yac BiIKIMKAHHS TOBapy abo
HaJlaHHA J03BOJY eKcTpeHoro nocradanus JI3 (y Hepo-
Oouwuii yac), TOMy BaXKIIMBO, 100 YITOBHOBaXKeHa 0c00a
Oyrna TocTymHa 32 He0OXiHOCTI.

IepeBaru. HasBHicTb 1OCTYIIHOT yITOBHOBa)KEHOT
0co0u a00 KOHTAKTHOT 0cO0H, sika Oyie 11 3aMiHsTH, J10-
rmoMarae 3a0e3IeunTH ¢PeKTUBHE YIIPABIIHHS OIeparlis-
MU ¥ OyAb-SIKUMH 1HIIMJCHTAMH, 1110 MOKYTb CTaTHCSI.
HasiBHiCTb 3aCTyIHIKa YIIOBHOBKEHOI 0COOM TAKOXK € TIijI-
TPYHTSIM JUTSl TUTAHYBAHHS TIPABOHACTYITHHIITBA B KOMIIaHii.

Pusuxmu. SIkmo ynoBHoBaxkeHa 0co0a HE 10CTYyIHA
JUISL YOPaBIiHHS IHIUIEHTaMH, TO PillleHHSI, TPUHHSTI
THITMMU, HEKOMIICTCHTHIMH 0CO0aMH, MOXKYTh HE BIITO-
Bigaru Bumoram HJIIT i mocTaBuTH mif 3arpo3y Oe3re-
Ky TMAaIi€eHTIB (FOpUMYHA BiMOBINAIBHICTD) Ta JIICH-
3if0 KOMMaHii, 32 sIKy YIOBHOBa)keHa 0co0a Hece aMi-
HICTpaTUBHY BiANOBIiATbHICTb.

IMniemenTanis:

*  TIpU3HAYEHHS 0CcOOW, sKa Oy/ie 3aMilTyBaTH YIOBHO-

Ba)keHy 0co0y B pa3i BiICYyTHOCTI;

*  CTBOPEHHS Ta BIIPOBAPKEHHS 0QilliiHOT T0Cca10BOT

THCTPYKIIii /151 yIOBHOBa)KEHOT OCOOHM Ta i 3aCTYIHIKA;
* HaBYAHHA 3aCTyIHUKA Y BU3HAYCHIH poJi, ypaxo-

Bytoun i H/II, Ta 3a0e3neyeHHs] JOKyMEHTYBaHHS

HaBYaHHS;

* peryasipHe 3aJy4eHHsI 3aCTyIHHKA A0 AisNTBHOCTI

YIIOBHOBA)KEHOT 0COOH, y TOMY YHCII § JI0 ayAHTy;
*  CTBOpEHHS MEPENTiKy KOHTAKTiB, 30KpeMa HOMEPiB

TenedoHy yMOBHOBaXKEHOI 0COOM Ta 3aCTyIHHKA,

KEpiBHOTO JIMPEKTOpa KOMIIaHii, MEHeKepa 3 Map-

KETHHTY Ta 1HIIOTO BHUIIOTO KEPIBHUIITBA KOMIIAHIT;
* 3a0e3meyeHHs BiAAJICHOTO JOCTYIy yYIIOBHOBa)KE-

HOT 0COOH JI0 €JICKTPOHHHUX CHCTEM KOMIIaHii.

Bumora. /[ns ynosnosasicenoi ocoou (Responsible
Person) maec 6ymu nucvmosa nocadosa incmpyxkyis, oe
BU3HAYEHO i1 NOBHOBAICEHHSL U000 NPULIHAMMS PilleHDb

8i0n08i0H0 00 ii 00086 3Ki6. Ilionpuemcmeo 3 onmoesoi

mopezieni mac Hadamu ynosHoeavicenii ocoobi (Respon-

sible Person) negmni nogHosadicenHsl, pecypcu ma npasd,

HeOOXIiOHI 071 BUKOHAHHA iT 0008 S3Ki8.

Ponb yrmoBHOBa)KEHOT 0COOH € KUTTEBO BAKIHUBOIO
MO3UIIIEIO0 B IISUTBHOCTI OIITOBOTO JUCTPUO FOTOPA, TOMY
HEOOX1THO BU3HAYHUTH ii 000B’SI3KHU Ta piBEHB IOBHOBA-
JKCHb JUISI YHUKHEHHS OY/b-SIKOT IUTy TAHWHHU.

IepeBaru: 3a0e3rneUeHHS TMCHEMOBOTO BH3HAUYCHHS
podIi i 00O0B’SI3KIB YITIOBHOBKEHOT 0COOM JTO3BOJISIE K
KEPIBHUIITBY OIITOBOTO IUCTPHUO FOTOPA, TaK i camiil yroBHO-
BaXKCHIN 0CO01 3p0O3yMITH OYiKYBaHHS BiJ| [i€1 MO3MIIIT.

Pusuxu:

*  0e3 BU3HAYCHHS POJIi Ta 000B’S3KiB YIOBHOBa)KEHOT
oco0u KIIr04oBi 3aBiaHHs Ta 3axoau 3 H/IIT MmoxyTh
HE BUKOHYBaTHCh a00 BUKOHYBATUCS HEHAJICHKHHUM
YUHOM;

*  ONTOBHUI TUCTPHO’FOTOP MOKE MOIYMATH, 110 YIIOB-
HOBa)keHa 0co0a 3aiiMaeThCa HEOOX1THOO /TisTh-
HICTIO, TOZI SIK YIOBHOBa)X€HA 0Cc00a BBaXKae, IO
11¢ 3aBJIaHHS BUKOHYE IHIIUN MpalliBHUK KOMIIa-
Hii, 10 TPU3BOAUTH JI0 MIPOTAIHH y 3a0€3e4eHH]
BIJIMOBITHOCTI ONTOBOTO AUCTPHUO IOTOPa BUMOTaM
HJIIT,

* Y BHIIQJIKY, SIKIIO B KOHTPAKTI 3 YIIOBHOBAYKEHOIO OCO-
000 BiZICYTHS ITOCa0Ba IHCTPYKIIis, HIMOBIpHICTB
BUHHUKHEHHS Nporayind y gorpumanHi sumor HJIIT
301JIBIIY€ETHCS, 1[0 MOXKE TTOCTABUTH 1]l 3arpo3y
1 YIIOBHOBa)KEHY 0C00y, i KOMIIaHII0;

*  BIJICYTHICTB JI€JIeTyBaHHS TOBHOBaXCHb Bijl BUIIO-
r'o KepiBHUIITBA YITOBHOBaXCEHIi 0C001 MOXe MpH-
3BECTH JI0 IPUHHATTS KEPIBHULITBOM KITFOYOBOTO Pi-
IICHHST CTOCOBHO SIKOCTi 0€3 KOHCYJBTaIlii 3 YIIOBHO-
BaXEHOIO 0CO0OI0.

ImmuiemenTanis. Y mocaoBiii iHCTpyKIii yIOBHO-
Ba)KEHOT 0COOM MOBHHEH MICTUTHCS TIEPETiK 000B’SI3KiB,
netanbHo onucanux y Hacranosi 3 HIT (Hactanosa
CT-H MO3YV 42-5.0:2014 «Jlikapceki 3acobu. Hamex-
Ha AUCTPHO IOTOPCHKA MPaKTHKa» [7]), a TaKoX Oyab-sIKi
IHIIN BHAW MISTLHOCTI KOMIIAHII, HpH3Haqui JUIST HET.
Korist opranizamiiiHoi CTPYKTYpH KOMTIaHii MOXKe TaKoXK
OyTH J10IaTKOM JI0 ITOCAT0BOT lHCprKI_Ill JUISl BU3HAYCH-
HsI MICIISI 1 pOJTi YIOBHOB&)KEHOT OCOOH B CTPYKTYPI yIIpaB-
JIHHSI OTITOBOTO TUCTPHO T0TOPA, 3 IMepPETiKOM ITOBHO-
Ba)KCHb I10JI0 MIPUIAHSITTS PillICHb, SIKi BOHA Ma€ MPaBo
HE y3TO/KYBATH 3 BUIIUM KEPiBHHUIITBOM.

[TocamoBy iHCTPYKIIitO YITOBHOBaXEHOT 0COOM TIOT-
piOHO meperIsiiaTy i OHOBJIIOBATH, SKIIO BiOYBalOTh-
Csl 3MIHM B xapakTepi 0i3Hecy abo0 MJIaHOBE BHECCHHS
3MiH J10 JiLeH3ii.

{06 ynoBHOBa)keHA 0c00a HANISKHUM YMHOM BHKO-
HyBajia 000B’SI3KM Ta HECJIA BIIMOBIIAJIbHICTD, ONITOBHIA
JTUACTPHO TOTOP TTOBUHEH 3a0€3MEUUTH 11 BiATIOBITHUMH
pecypcamu. PiBerb HeOOXiHIX pecypeiB Oyze 3amesxa-
TH BiJl po3M1py Ta CKIIaTHOCTi ONTOBOTO JIMCTPHG 10TOpa
Ta oreparii, o X TpoBoaATh. Jlo eneMeHTiB, mo ix
BapTO BPAaxOBYBATH JUIs IIbOTO aHAIi3y, HaJICKaTh:

OISIIbHICb
*  3aKyMiBII;
*  TPOIaKX;

* 30epiraHHs;
e mUCTpHUOYIIs (BTACHUMH CHIIaMHU ab0 depe3 CyOrmia-

PSHHKIB);
* iMIopT/mapajenbHUl IMITOPT;
*  CKCIOPT;
*  TOBEPHCHHS;

npooyKYis.

*  ACOPTHUMEHT npoz[yKuu (mepenik mpoayKiIii);
e 00car HpO,ZlYKI_Ill (xiIBKiCTH 0OpPOOIEHOT HpO,I[yKLIll)
*  Kareropii ToBapiB (HAPHUKIIA]l, XOJIOJOBHI JIAHITIOT,

KOHTpOJIbOBaHi JI13);

*  KJIacH NMPOAYKLUIi (CTepUIIbHI/HECTEPHIIbHI, PLAKI/M’SIK1/

TBepAl hopMH, METMYHI ra3u);

* HemineH3oBani JI3/crenianbHi Ipenapary;

BUPOOHUYI OLTbHUYI:

*  KUJIBKICTh BUPOOHUYMX JUTHHUIIb,
*  THIW BUPOOHWYUX TUTBHUI (TUTBKU AUCTPHUOYIIiS,
30epiraHHs i 00ir).

Bumora. Ynosnosaoicena ocoba (Responsible Person)
NOBGUHHA BUKOHYBAMU C8OI 0008 SI3KU MAKUM YUHOM, W00
3a0e3neuUnu MONCIUSICIb NIONPUEMCIEY 3 ONIMOBOL MOp-
eieni dogecmu 8ionosionicmos eumocam GDP ma euxo-
HaHHs 0008 A3KI8 W00 00CY208YB8AHHA HACELEHHS.

Binmosigaicte HJIIT € 6a30B0r0 BUMOTORO JIIICH3I1H-
HUX YMOB JUIsl ONTOBUX KoMIaHiid. OCKUIbKH YIIOBHOBA-
YKEHy 0c00y TTPU3HAYAIOTh JJTsl CTBOPEHHS Ta MiATPUMAHHS
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yMOB BianoBigHocTi komnanii Bumoram HJIII, HeoO-
Xi7HO, TI00 YITOBHOBa)KEHA 0c00a Maja 3MOTy IMpoe-
MOHCTPYBAaTH JTOCATHEHHS ITi€1 BiMOBIAHOCTI.

IlepeBaru. J{isIHICTD MIOMO JOKYMEHTYBAHHS OTIC-
partiii € BaxxnuBoro ymoBoro gotpumanus HJIIL, ame mo-
KyMEHTYBaHHS TaKOX 3a0e3Medye YiTKUN ayTuTOPChKUI
CIIJ i, 3MIMCHEHUX TIi/I Yac BUKOHAHHS TUCTPUO FO-
TOPCBKOI iSTTBHOCTI, — KOJIH iX OyJI0 3/[IICHEHO Ta KUM.
OxpiM HaaHHS HAJISKHUX JO0Ka3iB 3IHCHEHHS JlisiIh-
HOCTI B IIEBHUI MOMEHT 4acy, JOKYMEHTAJILHO ITiATBEp-
JOKEHI 3aITHCH € KOPUCHUMU JUJTsl IPOBENICHHS JIOCITIIKSHD
IIOJI0 BiXWJICHB 1 aHAITI3y MEPUIONPUYNH BiJIXUJICHb.

Pusuku. BifgcyTHICTh TOKyMEHTYBaHHSI IPOBEICHUX
oriepartiii Moyke MPU3BECTH JI0 HEJOCTAaTHBOI IPOCTEXKY-
BaHOCTI, HEMOYKJIMBOCTI TIPOBENICHHS PO3CIIiTyBaHb 1 Ha-
BYAHHS HA MTOTIEPETHIX MOMIITKaX. KoMITaHist He 3MOke
MIPOJAEMOHCTPYBATH BiAmoBimHicTh Bumoram HJIII.

ImniemenTanisi. Bynb-sKy MisUTBHICTD, BAKOHYBaHY
YIOBHOBR)KEHOIO 0CO00F0, Ma€ OyTH OMKCAHO B IHCH-
MOBHUX Ipoueaypax, popmu sikux € gyacturoo OCH.
[Ipouenypy MOBHHHI BU3HAYATH, SIKA AiSUTBHICTH € HEOO-
X1JTHOFO, KOJIA BOHA ITOTPiOHA, XTO HECE BiMOBIIAJIbHICTB,
siK 11 Tpeba 371CHIOBATH 1 1110 caMe MOTPIOHO 3aJI0KY-
MEHTYBaTH. BUKOpHCTaHHS KOHTPOJIBOBAHMX (hOpM/1I1ad-
JIOHIB, ITOB’SI3aHNX 3 TMCHMOBOIO MIPOLIETYPOIO, IOTIOMa-
rae 3a0€3Me4nTH MOCTiT0BHE HaJJaHHS HeoOXi/IHOT iH-
hopmarrii.

00606’a3xu ynosroswicenoi ocoou (Responsible Person)
nepeooauaoms:

I) 3a6e3neueHHst BIpOBaJKeHHA Ta PyHKLiOHY-
BAHHSI CUCTEMH YIIPABJIHHS SIKICTIO. /[J151 bOTO YIIOBHO-
Ba)KeHa 0Cc00a MOBUHHA Oy TH JIOCTAaTHHOIO MIPOIO 3aITy-
4eHa 710 ¢papmaneBTHIHOI cucteMu sikocTi (PCS) 3 me-
TorO 3a0e3neueHHs nocriitHoro norpumanns H/II1, oco6-
JIMBO CTOCOBHO 3alIPOTIOHOBAHUX 3MiH.

SK1110 yHOBHOBaXkeHA 0c00a HE MOXKE OpaTH y4acTh
y 3aciianHsx, npucBstaeHnx orsixy @CS 3 6oky BHIIOro
KEPIiBHHUIITBA, TO HEOOXITHO 3a0€3MEeUNTH OTPUMAHHS HETO
pe3yNIbTaTIB HApa¥ JUisl PO3TIISAY M 3aTBEPIKCHHSI.

II) 3ocepen:keHHs HA YNPABJIiHHI 103BlIbLHOIO
TisSJILHICTIO Ta HA TOYHOCTI i SIKOCTi MPOTOKOTIB.
YroBHOBakeHa 0c00a Ma€ TIepEeKOHATHCS, 1110 BOJIOJIE
JETATLHOO MIPOIIeTyPOT0 BUAHHS JI03BOITY Ha pealiza-
I[i}0 Ta CHUCTEMOIO JOKYMEHTaIlii, 110 ii CYIpOBOIKYE.
YroBHOBaxkeHa 0co0a Mae po3poOUTH NPOLEAypy Hepe-
BIPKH 3alIMCiB Ha TOYHICTH Ta AKicTh. JlesKki peryasrop-
Hi OpTaHX MOXKYTh JO3BOJIMTH JEJCTYBaHHS LIUX Mepe-
BIpOK HaJIS)KHUM YHHOM HAaBUCHOMY ITEPCOHAIY; OTHAK
BiJIMOBIIaJILHICTP 32 MEPEBIPKY TOYHOCTI BEICHHS 3a-
MTUCIB 3aJUIIATUMETHCS 32 YIIOBHOBAXKEHOIO 0CO00I0.

III) 3aGe3neyeHHs BIPOBaIKeHHS Ta (PYHKIIOHY-
BAHHS NMOYaTKOBOI Ta MOJAJbIIOI MPOrpaM HABYAH-
Hsl. YIIOBHOBa)KEHA 0c00a, SK MpaBUiIo0, HECE BiAMOBI-
JAIBHICTH (3aJTydeHa) 3a CTBOPEHHS IPOrpaM HaBYaHHS
B OIITOBIiM KOMITIaHii. BoHa MOe 1Hillif0BaTh B KOMIAHI1
PO3pOOKY «MaTpHIli HABYAHHS, Y SIKId MOXKYTh OyTH
BH3HAUCHI BUMOTH JIO MPOIIECY HABYAHHS JIJISI KOXKHOT

Moca0Bo1 0coOM B KOMITaHii. YIIOBHOBaXkeHa ocoda mo-
BHHHA TIPOBOANTH NEBHI HABYaHHA B KOMIIaHi1, OCKLJIb-
KM 1I€ BOKJIMBHH CTIOCIO OTPUMAaTH 3BOPOTHUHN 3B’ SI30K
oo pisamx acnekriB @CSI. 3amwcn cToCOBHO MPOBe-
JIEHOTO HaBYAHHS MOTPIOHO MEperIaaaTH i Jac BHY-
TPINIHIX ayIHUTiB (CAaMOIHCIIEKIIii), a yITOBHOBaXKeHa
0co0a Mae MOB1IOMIIATH BUILIOMY KEPiBHULITBY IO Ha-
SIBHI TIporajuHy a0o 3aTPUMKH y BUKOHAHHI HaBYAJIb-
HUX IUIaHIB.

IV) KoopaunyBaHHs Ta IBH/Ke BUKOHAHHSA 0ylb-
sikoi onepauii 3 Binkukanus JI3. YioBHoBaxxeHa ocoda
Mae KIJIIOYOBY POJb y Oyab-sIKii omeparii BiIKIMKaHHS
Ta 3a0e31eyye roJIoBHy KOMYHIKAIIIO 1 KOOPIUHYBaHHS
MIDXK OIITOBOIO KOMITaHI€T0, PETYISITOPHUMH OpraHaMH Ta
MocTavaIbHUKaMH/3aMOBHAKAMH. Y TIPOLIEAYPI BiIKIU-
KaHHs Ma€ OyTu JeTajabHO BUKJIAZECHO IPOLEC BIIKIU-
KaHHsI Ta 000B’ 3K YIIOBHOBKEHOT 0COOH.

V) 3abe3neyeHHsi epeKTUBHOIO PO3IVISIAY BiIo-
BiIHUX pekyiaMauiii KiieHTIB (oaepkyBayiB). Y HeBe-
JIMKHUX KOMIAHISIX YIIOBHOBaKEHA 0C00a MOXKE 0COOHCTO
PO3MIsLIATH BCI CKaprHl MIOAO SIKOCTI MPOAYKLii. Y Oib-
LIMX KOMIAaHIAX yIOBHOBa)XeHa 0c00a oiHpOopMOoBaHa
PO HASIBHICTB CKAPT MO0 SKOCTI MPOAYKIIT 1 3aIyueHa
JI0 PO3IISIAY BCIX MiATBEPAXKEHUX CYTTEBHX CKapr 100
SIKOCTI TIPOJIYKIIIT 1 CKapr, sSIKi MOXKYTh CTOCYBATHCS (halib-
cudikoBaHUX MPOAYKTIB. BoHa Takox mMae mepiognaHO
MeperIsiaTi TeHACHIT (TPEeH/IN) 00 CKapr, o0 mepe-
KOHATHCS Y BIIACHIA 0013HAHOCTI PO PiBEHH Ta YacTO-
Ty 3BEpHEHB KJIIEHTIB 31 CKapramu.

YroBHOBakeHa 0c00a TOBUHHA PO3POOUTH TEXHIU-
Hi yroau (Yroiu 3 SIKOCTi) 3 KO)KHUM BIIACHUKOM JIilIeH-
3ii Ha oNTOBY (PO3PiOHY) TOPriBIIO, € BU3HAYEHO THITH
CKapr 3 KpUTEPisIMH 1100 1HPOPMYBaHHS 1 PO3IIIALY,
30KpeMa 4acoBi paMKH IIOJO pearyBaHHs Ta HaJaHHS
3BiTHOCTI. OCOOJIMBO BaXKIIMBO, 11100 Oy/Ib-SIKi CKapru Ha
sikicTh JI3, MOBIIOMIICHHS PO MOOIYHI peakilii Ta eheKTH
OyJ11 HeraliHO HaJlic/IaHi J0 CIeiaIiCTiB BiIOBIIHOTO
BIIACHUKA JTiTIeH31i HAa BUpoOHUITBO JI3 (B1acHMKa pee-
cTpariitHoro mocBimdeHHs Ha JI3).

VI) 3a6e3neyeHHst mpoueTypH 3aTBEPIKEHHsI OCTA-
YaILHUKIB TAa KJIIEHTIB (01ep:KyBaviB). YITOBHOBa)KCHA
oco0a Ma€e po3poOUTH IMCHMOBY MPOLIELYPY, 110 BU3HA-
Yae Mpoliec OIiHIOBaHHS (TIepeBipKH) CYMITIHHOCTI ITOCTa-
YaJbHUKIB Ta 3aMOBHMKIB 3 TIOCHJIAHHSIM Ha JOCTYIHY
B HallioHaJIbHOMY MacmTali iHdopmauito. Perymsrop-
HUI cTaryc i NOCTavalbHUKIB, 1 KIIEHTIB MOXKe 3MiHIO-
BaTHUCS, i YITIOBHOBa)KeHI 0COOM IOBUHHI MaTH CHCTEMY
JUTSL PO3YMIHHS TOTO, SIK iH(pOpMAILifo PO 3MiHY peryis-
TOPHOT'O CTaTyCy MOCTAYaIbHUKIB 1 KITIEHTIB Oyzie OTpH-
MaHO BYaCHO Ha HAITIOHAJILHOMY PiBHI sl 3a0€31meucH-
HSI BIJMOBIAHOrO OHOBJICHHS 0a3u JaHUX ONTOBOI KOM-
TaHii. 3aX0u 3 IePEBIPKH PETYIATOPHOTO CTATyCy I10-
CTa4aJIbHUKIB 1 3aMOBHHKIB MalOTh OYTH BHECEHI JI0 pe-
TYJSIPHAX BHYTPIIITHIX ayUTiB 711 320€3IIeUeHHs OCTil-
HO{ BIIEBHEHOCTI B TOMY, 1110 CUCTEMA IIPALIIOE.

VII) Horomxenns Oynb-AKMX Cy0OTOBIpHUX POOIT,
10 MOKYTh BIInHYTH Ha GDP. YnioBHOoBaxkeHa ocoba
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NOBHHHA OyTH 3aiTyueHa 10 BHOOPY, ayIuTy Ta 3aTBEp/I-
JKSHHS1 Oy/1b-51KOT CYOITiAPSAHOT NISUTBHOCTI Ta MiIMUCaH-
HS1 BIZITIOBITHOT TEXHIYHOT YIOIU/yTOJH 3 SIKOCTI.

VIII) 3a6e3neuennst pery/isipHOro MPOBEIEHHST CaMO-
iHcnekuiii BiImoBiHO 10 3a31aJ1€Tib CKJIa1eHOl MPor-
pamMu 3ilicHeHHsI HeOOXiTHMX KOPUTYBAILHUX 3aX0/iB.
YoBHOBaXkeHa 0c00a Mae MiJroTyBaTy MOPIYHY MPO-
rpamy MpOBEICHHsI CAMOIHCIICKIIIH y KOMITaHii Ta 0co-
OucTo OparH yJacTh Y BHYTPIIIHIX ayauTax (CaMOiHCIEK-
1i5X ), HAPUKJIA]I, SIKI OXOILTIOOTh JIIISTHKH 3 BUCOKHM
Ta / a00 HU3BKUM piBHEM BianosigHocTi Bumoram HJIIT.
PexomeH10BaHO, 100 YITOBHOBa)KEHA 0co0a Mpoiuia
HaBYAHHS 3 ay/IuTy.

IX) 30epiranns BiimoBiTHUX MPOTOKOJIIB 11010
JeJIeryBaHHsI 0yIb-sIKHX 000B’s13KiB. [[0BCsIK/IeHHI j1er1e-
rOBaHi 3aB/IaHHS MOBUHHI OyTH BH3HAYEHI Y BiIITOBITHUX
nporeaypax. JleneryBanHs 3aBaaHHs, 10 HE BU3HAYE-
HO B TIPOILEIYPi, HEOOXIHO O(ILiHO 3aI0KyMEHTYBaTH.
3anucu MOBUHHI MICTUTH JIOCUTH JeTalbHY iH(pOpMa-
I[i}0 — 1110, XTO, KOJIU 1 Y SIKHI TEPMiH, 11100 HE BUHUKAJIO
HETIOPO3yMiHb.

X) IpuiiHATTA pilieHb 100 OCTATOYHOI0 PO3TAa-
IIYBAHHA NMOBEPHYTOI, HeMpUAaTHOI (OpaKkoBaHOi),
BiIKJIMKaHOI 200 danscudikoBanol NpoxyKuii. YIOBHO-
Ba)KeHa 0c00a Mae po3poOHUTH MPOLIEAYPY, IO BU3HAYAE
KpHUTEPii 0CTaTOUHOI yTHIIi3allii TOBEPHEHHX, BiXHUIIe-
HUX, BIIKJIMKaHUX a00 MiapoOiaeHux npoaykTis. Le kito-
YOBa POJIb JIJISl YIIOBHOBaXXEHOT 0CcO0OH, 1 BCI MPUHHSTI
PpillieHHS] TOBUHH1 OyTH OOIPyHTOBAaHUMH Ta 33JI0KyMEH-
TOBaHUMH.

XI) CxBaJjieHHsI OyIb-SIKOT0 IMOBEPHEHHS 10 /J10-
3BOJIEHOTO /1J151 POy 3anacy. Kpurepii npuiiHITTS
MIOBEPHEHHSI Ha 3ar1ac IOBUHHI BU3HAYATHCS B TIOPSIKY,

3aCHOBaHOMY 200 Ha JIeTaJSIX y TEXHIUHIN YTo/i 3 BIIaCHH-
KOM peecTpaliifHoro nmocBiyeHHs (JineHsii Ha BUpoO-
HUIITBO), a00 3 TOCHJIAHHIM Ha HOPMAaTUBHUMA JOKYMEHT.
Li crangapT MOXKYTh NepeadadaTy OiHKY Oy/Ib-SIKHX
MOXIMBHX (anbcudikaliiii Ta yMOB TpaHCIIOPTYBaHHS,
30KpeMa JIaHi Ipo TeMIeparypy.

SIK1110 3/iMCHEHI EPEBIPKHU 3a3HAYMIIH, 1110 TICBHI 110~
BEPHEHHS MOXYTh OyTH 3aTBEpIKEH1 IJIsi TOBEPHEHHS
Ha CKJIaJ, yTOBHOBa)kKeHa 0c00a MOBHHHA JIETAIBHO I1e-
PETISIHYTH KOXKHY CUTYAIIi{0, BIEBHUTHUCS, IO 1€ MPHUii-
HSTHO, Ta OCOOMCTO CXBAJIUTH IO OEPAIlifo.

XII) 3a6e3neueHHs JOTPUMAHHS BCIiX I0AaTKOBUX
BUMOT, 1110 BUCYBA€ YHHHE 3aKOHOIABCTBO YKpaiHH
CTOCOBHO MeBHOI mpoaykitii. [le kimrouoBa yactuHa posi
YIIOBHOBaKEHOT 0c0o0H — 3a0e3reueHHst 0013HaHOCTi CTO-
COBHO BHMOT IIOJIO TIEBHUX BH/IIB MPOAYKIIii (HAPKOTHYHI,
NCUXOTpOIHi, JI3, onepxyBaHi 3 JOHOPCHKOI KPOBi Ta
IU1a3Mu, OiooriuHi, paiodapMarieBTHUHI 3ac00H). YIOBHO-
BaKeHa oco0a TTOBHHHA MaTH JIETKUH IOCTYII JI0 BeO-caii-
TiB a0o 1HIIUX jKepen iHdopMarii, siki HagalTh Mmore-
PpemKeHHs PO OyIIb-5IKi 3aMPONIOHOBAHI 3MiHH JI0 3aKOHO-
JIAaBCTBA, 1110 MOTJIM O BIUIMHYTH Ha Oyab-skuii JI3 on-
HIET 3 IIUX KaTeropii.

BucHOBKH Ta nepcneKTHBH MOAAIBIINX A0CT/KEHb.
3anporoHOBaHU JeTajbHUN aHaJIi3 J03BOJUTh MiHIMI-
3yBaTH PU3HMKHU Ta TIOMUJIKH, 1[0 MOXKYTh IMPU3BECTH
JI0 HETaTUBHOTO BIUIMBY Ha SIKICTh JIIKAPCHKUX 3aCO0IB.
JleTanbHO TOCIIDKEHO MPU3HAYCHHS YTIOBHOBAKEHOT 0COOU
TUCTPUO FOTOPCHKOT KOMIIaHi1, BUMOTH, 110 BUCYBAIOTh-
cs 10 Hel, 3HaHHS 1 TOCBI, SKNMH BOHA ITOBHHHA BOJIO-
JiTi. BusHaueHo nepeBard i pu3MKM yIpaBJIiHHS Tep-
COHAJIOM JIUCTPHO FOTOPCHKOT KOMITaHii.

Konduikr inTepeciB: BijcyTHiil.

NEPEJIIK BAKOPUCTAHHUX JKEPEJ IH® OPMAIIIT

Guidelines on Good Distribution Practice of medicinal products for human use. Official Journal of the European Union. 1.3.1994. C 63. P. 4.

2. Directive 2001/83/EC of the European Parliament and of the Council of 6 November 20010n the Community code relating to medicinal
products for human use. Official Journal of the European Union. 28.11.2001. L 311. P. 67.

3. Guidelines of 7 March 2013 on Good Distribution Practice of Medicinal Products for Human Use. Official Journal of the European

Union. 8.3.2013. C 68. P. 1.

4. Directive 2011/62/EC of the European Parliament and of the Council amending Directive2001/83/EC as regards the prevention of the entry
into the legal supply chain of falsified medicinal products. Official Journal of the European Union. 1.7.2011. L 174. P. 74.

5. WHO expert committee on specifications for pharmaceutical preparations. WHO Technical Report Series. 2006. Ne 937. URL: https://apps.
who.int/iris/bitstream/handle/10665/43443/WHO_TRS 937 eng.pdf;jsessionid=7D8679C6E2BBEC27B350D3E7C87B1951?sequence=1.

6. Recommendations on validation master plan in stall at ion and operation al qualification non-sterile process validation cleaning valida-

tion. PIC/S. 2007. P1 006-3. 26 p.

. Jlixapceki 3acobu. HanexxHa mpakrtuka auctpuOyuii : HacranoBa CT-H MO3Y 42-5.0:2014 / Bua. odin. Kuis : MO3Y, 2014. 51 c.
8. Jlikapceki 3acodu. Hanexxna npaktuka quctpudyii: Hacranosa CT-H MO3Y 42-5.0:2008. Bua. odirn. Kuis : MO3Y, 2009. 18 c.

. Jlixapceki 3acoou. Hanexxna npakrtuka auctpudyuii: Hactanosa CT-H MO3VY 42-1.0:2014. Bun. odiu. Kuis : MO3Y, 2014. 46 c.
10. Jlikapceki 3aco6u. Hanesxna BupoOuuya npakruka : Hacranoa CT-H MO3VY 42-4.0:2016. Bun. odin. Kuis : MO3Y, 2016. 357 c.

11. TRS 1025 - Annex 7: Good storage and distribution practices for medical products. WHO Technical Report Series. 2020. Ne 1025. URL:
https://www.who.int/publications/m/item/trs-1025-annex-7-gdp-medical-products.

REFERENCES

Guidelines on Good Distribution Practice of medicinal products for human use. (1.3.1994). Official Journal of the European Union, C 63, 4.

2. Directive 2001/83/EC of the European Parliament and of the Council of 6 November 20010n the Community code relating to medicinal
products for human use. (28.11.2001). Official Journal of the European Union, L 311, 67.

3. Guidelines of 7 March 2013 on Good Distribution Practice of Medicinal Products for Human Use. (8.3.2013). Official Journal of the

European Union, C 68, 1.



50 ISSN 2415-8844 (Online) BICHMK ®APMALIIT 1 (101) 2021

4. Directive 2011/62/EC of the European Parliament and of the Council amending Directive2001/83/EC as regards the prevention of the
entry into the legal supply chain of falsified medicinal products. (1.7.2011). Official Journal of the European Union, L 174, T4.

5. WHO expert committee on specifications for pharmaceutical preparations. (2006). WHO Technical Report Series, 937. Available at: https://apps.
who.int/iris/bitstream/handle/10665/43443/WHO_TRS 937 eng.pdf;jsessionid=7D8679C6E2BBEC27B350D3E7C87B1951?sequence=1.

6. Recommendations on validation master plan in stall at ion and operation al qualification non-sterile process validation cleaning valida-
tion. (2007). PIC/S, PI 006-3, 26 p.

7. Ministerstvo okhorony zdorov’ia Ukrainy. (2014). Nastanova ST-N MOZU 42-5.0:2014 “Likars ki zasoby. Nalezhna praktyka dystry-
butsii”. Kyiv, 51.

8. Ministerstvo okhorony zdorov’ia Ukrainy. (2009). Nastanova ST-NMOZU 42-5.0:2008 “Likars’ki zasoby. Nalezhna praktyka dystry-
butsii”. Kyiv, 18.

9. Ministerstvo okhorony zdorov’ia Ukrainy. (2014). Nastanova ST-NMOZU 42-1.0:2014 “Likars ki zasoby. Nalezhna praktyka dystry-
butsii”. Kyiv, 46.

10. Ministerstvo okhorony zdorov’ia Ukrainy. (2016). Nastanova ST-N MOZU 42-4.0:2016 “Likars ki zasoby. Nalezhna praktyka dystry-
butsii”. Kyiv, 357.

11. TRS 1025 - Annex 7: Good storage and distribution practices for medical products. (2020). WHO Technical Report Series, 1025. Available at:
https://www.who.int/publications/m/item/trs-1025-annex-7-gdp-medical-products.

BinomocTi mpo aBTopa:
T'ypxiit P. O., 3actynauk qupekropa TOB «Vipmerncept», TumuacoBuii koucynsrant BOO3, winen €Bporneiicbkoi GDP Acomiartii.
E-mail: gdp@ukrmedcert.org.ua
Information aboutauthor:
Gurzhii R. O., deputy director of Ukrmedcert LLC, Temporary WHO advisor, European GDP Association member.
E-mail: gdp@ukrmedcert.org.ua
Cgenenusi 00 aBTope:
I'ypxuit P. A., 3amectutens qupexropa OO0 «Yipmencepr», BpeMeHHbli koHcyinbranT BO3, unen EBponeiickoit GDP Accouuaruu.
E-mail: gdp@ukrmedcert.org.ua
Haoitwna oo pedaxyii 14.12.2020 p.



NEWS OF PHARMACY 1 (101) 2021 ISSN 2415-8844 (Online) 51

UDC [61+579]:(37.01/.04) https://doi.org/10.24959/nphj.21.48
N. Dubinina, I. Tishchenko, N. Filimonova

National University of Pharmacy of the Ministry of Health of Ukraine

Features of teaching the fundamental and optional subjects
to foreign applicants for higher education at the Department
of Microbiology, Virology and Immunology of the National
University of Pharmacy

Aim. To generalize the experience in teaching the fundamental and optional subjects at the Department of Microbiology,
Virology and Immunology, find new methodological and pedagogical techniques in order to optimize the assimilation
of basic medical concepts and skills among foreign applicants for higher education.

Materials and methods. Within the framework of this study the modern data on methods and aids in teaching
were studied, approaches to teaching the disciplines of the biomedical profile, such as “Microbiology with the basics
of immunology” as a fundamental subject, and disciplines “Epidemiology of diseases” and “Tropical infections” as op-
tional subjects for foreign applicants for higher education at the Department of Microbiology, Virology and Immunology
of the National University of Pharmacy were systematized and analyzed.

Results and discussion. The discipline “Microbiology with the basics of immunology” refers to the fundamental
disciplines of the biomedical profile, which is studied by foreign applicants for higher education of the pharmaceutical
faculty. At the Department of Microbiology, Virology and Immunology of the National University of Pharmacy various
modern methodological techniques are used when conducting lectures, practical classes and seminars. In the educa-
tional process modern methods of teaching, monitoring and assessing knowledge are widely used in the form of a computer
survey that involves foreign students in the process of mastering computer technologies aimed at forming their knowledge;
it helps to successfully solve educational problems within the classroom setting. The widespread use of the test control
of knowledge is an important means of increasing the effectiveness of the educational process. The inclusion of inter-
active forms in the educational process relieves the nervous load of students, makes it possible to change the forms of
activity, switch attention to the key issues of the topic of the lessons. It is also methodologically interesting to conduct
practical classes in the form of a discussion abstract conference, as well as the use of role-playing games. All this
allows an objective assessment of the student’s preparation for the lesson, develops communication skills, creative
thinking, an active life position, the ability to formulate thoughts using professional terms, forms public speaking skills,
forms stereotypes of professional behavior and their correction in communication.

Conclusions. In recent years, the Ukrainian education system has been undergoing modernization of the learning
process. Constant changes open up the need for each teacher to search for such pedagogical technologies that will
motivate students, will make them interested in studying the discipline. This is especially true for such a category of
students as foreign students. Thus, for the successful formation of effective educational activities of foreign students
it is necessary to have modern educational and methodological literature, creative organization of the students’ inde-
pendent work aimed at the wide use of active teaching methods (group discussions, business games), the effective
work with information, setting and solving scientific practical problems, the participation of teachers and students in
joint research work.

Key words: forms of teaching; applicants for higher education; practical lessons; teaching methods;
microbiology; innovative methods

H. B. Oy6iHinHa, I. KO. TiweHko, H. I. dinimoHoBa
HauioHanbHun bapmavesTnyHU yHmBepcuTeT MiHicTepcTBa 0XOpOHM 300poB’st YkpaiHu

Ocob6nuBocTi BUKnagaHHsa (pyHaamMeHTanbHUX i hakynsTaTUBHUX AUCUUNAIH
Ansa iHo3eMHux 3400yBaYiB BULLOI OCBITU Ha Kadheapi mikpobionorii, Bipyconorii
Ta imyHonorii HaudioHanbHoro ¢papmaueBTUYHOIO yHiBepCcUTeTy

MerTa. Y3aranbHeHHs JOCBigy BUKnagaHHa oO60B’A3KOBUX i hakynbTaTMBHUX AUCUMNIIH Ha Kadeapi Mikpobionoril,
Bipyconorii Ta iMyHOnorii, NOLIYK HOBUX METOAONOrMYHUX | NeAaroriYyHMX NpunoMiB A4S ONTUMI3aLii 3aCBOEHHSI 6a30BMX
MeONYHUX MOHATb | HABMYOK iHO3EMHMMM 3000yBaYammn BMLLOT OCBITU.

Matepianu Ta meTogu. Y Mexax Lboro gocnigxeHHs 6yno BMBYEHO CydacHi AaHi Npo MeToau Ta 3acobun HaBYaH-
Hs1, CCTeMaTU30BaHO Ta NpoaHani3oBaHo MiaAxoaM 4O BUKNagaHHSA iHO3eMHMM 3a00yBavam BULLOT OCBITM Ha Kadeapi
MmikpoGionorii, Bipyconorii Ta imyHonorii HauioHansHOro papmaueBTUYHOrO YHIBEPCUTETY AUCUMNNIH Meauko-6iono-
rivHoro npodinto — «Mikpobionorisi 3 ocHoBaMu iMyHoRorii» K NpegmeTa 060B’A3koBoro i « Enigemionoria xBopob» Ta
«TponiyHi iHdpekuii» 9k npegMeTie 3a BUOOPOM.



52

ISSN 2415-8844 (Online) BICHMK ®APMALIIT 1 (101) 2021

Pe3synbraTu Ta ix o6roBopeHHs. [Aucumnnita «Mikpobionoris 3 ocHoBaMu iMyHOMOrii» HanexuTb 0o yHAaMeH-
TanbHUX gucuunniid 6iomegmMyHoro npointo, Lo BUBYaKOTh iHO3eMHI 3000yBadi BMLLOIT OCBITM (hapmaueBTUYHOIO
dakynbTeTy. Ha kadenpi mikpobionorii, Bipyconorii Ta iMmyHonorii HauioHanbHoro hapMaLeBTUYHOIO YHIBEPCUTETY
BVIKOPUCTOBYIOTb Pi3Hi Cy4acHi METOAMYHI MPUMOMM Nif Yac NPOBEOEHHS NEKUIRN, MPaKTUYHKX | CEMIHaPCbKMNX 3aHATb. Y HaBqarb-
HOMY MPOLIECI LUIMPOKO 3aCTOCOBYIOTb Cy4YacCHi METOAM HaBYaHHS, KOHTPOMIO | OLHKM 3HaHb Y BUIMSAI KOMM IOTEPHOIO
OMUTYBaHHS, L0 3aryyae iHO3eMHUX CTYAEHTIB A0 MPOLECY OCBOEHHSA KOMM KOTEPHUX TEXHOIOTi, CNPSIMOBAHUX Ha
opMyBaHHS 3HaHb, i Jornomarae ycrnillHO po3B’si3yBaTW HaBYamnbHi 3aBAaHHA Mid Yac ayauTopHUX 3aHAThb. LLupoke
BMKOPUCTaHHA TECTOBOMO KOHTPOMIO 3HaHb — BaXXINMBUIA 3acCib NiaBULLEHHST eheKTUBHOCTI HaB4anbHOro npoLecy. 3anyyeH-
HS IHTEPaKTUBHUX (POPM Yy HaBYarbHOMY MPOLECi 3HIMae HEPBOBE HABAHTaXXEHHS CTYAEHTIB, Aae MOXIUBICTb 3MIHUTH
dopmu AiSNbHOCTI, 30cepeqnTn yBary Ha KIto4OBUX MUTAHHAX TEMU 3aHATb. TakoX METOANYHO LiKaBMM € NpOoBeaeHHSs
NPaKkTUYHUX 3aHATb Y BUMMAAI ANCKYCIHOT pedbepaTyBHON KOHbepeHLii Ta BUKOPUCTaHHS pornboBuXx irop. Bee ue go-
3BOMsie 06’EKTUBHO OLIHWUTL MiAFOTOBKY CTyAEHTA 4O 3aHATTS, PO3BMBAE KOMYHIKATUBHI HABUYKU, TBOPYE MUCIIEHHS,
AKTUBHY XUTTEBY MO3UL0, BMiHHS (DOPMYIoBaTN OYMKY 3 BUKOPUCTAHHAM NPodeciiHUX TePMIHiB, (POpMYy€e HaBUYKKN
ny6nivyHMX BUCTYNIB, CTEPEOTUNU NPOECIHOT NOBEAIHKM Ta X KOPEKLi0 y CMifnKyBaHHi.

BucHoBku. [MpoTarom ocTaHHiX pokiB yKkpaiHCbka cCMCTeMa OCBITM 3a3Hae MOAEPHi3aLlii npoLecy HaBYaHHs. [MoCTiiHI
3MiHW BiOKPUBaOTb NepeL KOXHMM NeJarorom HeoOXiHICTb NOLLYKY TakMxX NedaroriYHMx TEXHOMOT N, Wwo OyayTe MOTU-
BYBaTW Y4HIB, JO3BONATL 3aUiKaBUTK iX Y BUBYEHHI AncumnniHn. OcobnmBo Lie CTOCY€eTbCA Takoi kaTeropii 3406ysavis
BULLLOT OCBITU, 5K iIHO3eMHi cTyaeHTn. OTXe, AN YCMiLWHOrO CTBOPEHHS €DEKTUBHOI HaBYanbHOI AiSNbHOCTI iIHO3EMHNX
3000yBadiB BMLLOT OCBITU HeobXiAHA HasIBHICTb Cy4YacHOi HaBYanbHO-METOANYHOI NiTepaTypu, KpeaTnBHa opraHisauis
CaMOCTINHOT poboTH, LLO CNpsMOBaHa Ha LUMPOKE BUKOPWUCTaHHSA aKTUBHUX METOAIB HaBY4aHHA (rpynoBmX AUCKYCIR, Ai-
NOBMX irop), edpekTBHa poboTa 3 iHhopMauieto, NOCTaHOBKA 1 PO3B’A3aHHSA HAayKOBO-NPAKTUYHMX NPOGnem Ta yyacTb
BUKINaAaYiB i CTyAEHTIB Y CNiNbHiA HAayKoBO-A0CNIAHIM poboTi.

Knrodoei cnosa: hopmu HagqaHHsI; 3006y8adi 8UW0I oceimu; npakmuyHi 3aHIMms;, MemooOuka 8uKnadaHHs;
Mikpobionoeisi; iHHoeauitiHi Memodu

H. B. ybuHuHa, W. 0. TuweHko, H. V. dunnmoHoBa

HaumnoHanbHbIN hapmaueBTuyYecknii yHuBepcenteT MnHMcTepcTBa 3gpaBooXpaHeHns YKpavHbl
Ocob6eHHOCTM NpenogaBaHnAa yHOAAMEHTalNbHbIX U (paKyNbTaTUBHbIX
AncumninuH ansa MHOCTPaHHbIX couckarternen BbicLUero o6pasoBaHm|

Ha Kadeape MUKPOOUONOrMu, BUPYCONOrMn 1 UMMYHONOIMHK
Hauuouanbuoro (bapMaLleBTM‘-leCKOFO YHUBepcutTeTa

Lenk. O606LeHne onbiTa npenogasaHnsa oba3aTenbHbiX 1 hakynbTaTVBHBIX AMCUMMIVH Ha kadeape Myrkpobuo-
110rMun, BUPYCOMNOTNM M UMMYHOSOTM, MOUCK HOBbIX METOAOMOMMYECKMX U Negarornyecknx npremos A5 onTuMm3anmnm
yCBOEHUs1 6a30BbIX MEANLIMHCKUX NOHATUIA N HABBLIKOB Y MHOCTPaHHbIX CoMCKaTenen BbicLuero obpa3oBaHus.

MaTtepuanbl 1 meToabl. B pamkax HacToswero nccrnegoBaHns 6binmn ndyyeHbl COBPEMEHHbIE AaHHbIE O METO-
Aax u cpefcteax obyyeHusi, cMCTeMaTM3NpPOBaHbl 1 NPOaHaNU3MpoBaHbl NOAXOAb! K NPENoAaBaHNI0 MHOCTPaHHBIM
couckaTensim Bbicluero obpasoBaHusa Ha kadeape MUKpobronorumn, BUpyconorum u UMMyHonorumn HauvoHansHoro
chapmaLeBTUYECKOrO YHMBEPCUTETA AUCLUMIIMH MeauKo-6uonornyeckoro npodpuns — « Mmkpobuonorus ¢ ocHoBamMm
MMMYHOMOMMM» Kak npegmeTa oba3aTtensHoro n «dnugemuonorus 6onesHen» 1 « Tponmyeckre nHgekummny Kak npea-
MeTOB Mo BbIOOPY.

PesynbraTthl M nx obeyxaeHue. JucuunnmHa « Mnkpoburonornss ¢ OCHOBaMn MMMYHOIOTMNY» OTHOCUTCH K (OyH-
AameHTanbHbIM AucunnInHam GromeanLMHCKOro NPoduis, KOTopble N3y4atTCa MHOCTPAHHLIMM COMCKaTENAMM BbiC-
wero obpasoBaHusa hapmaLeBTuyeckoro gakynesreta. Ha kadegpe Mukpobuonorum, BUPYConorum 1 UMMyHOMOrm
HauunoHanbHoro hapmaLeBTU4ECKOro yHNBepCUTETa NCMONb3YHTCHA PasnmyHblie COBPEMEHHbIE METOANYECKME NpU-
eMbl NPV NPOBEAEHWUN NEKLUUA, MPaKTUYECKNX 1 CEMMHAPCKMX 3aHATUMI. B yuebHOM npolecce LMPOKO UCMOMb3YoTCs
COBpeMeHHble MeToAbl 00yYeHNs1, KOHTPONS M OLEHKN 3HaHWI B BUAE KOMMbIOTEPHOTO OMpoca, KOTOPbIV BOBMEKaeT
MHOCTPaHHbIX CTYAEHTOB B NPOLIECC OCBOEHMS KOMMbIOTEPHBIX TEXHOMOMMIA, HanpaBneHHbIX Ha hopMMpoBaHne 1X
3HaHWI, YTO NOMOraeT YCreLHo peLuaTtb y4ebHble 3agayun BO BpeMs ayAUTOPHbIX 3aHATUIA. LLinpokoe ncnonb3oBaHne
TECTOBOIO KOHTPOISI 3HaHUIN — Ba)kHOE CPEOCTBO MOBbILLEHMST 3PeKTMBHOCTM y4ebHoro npouecca. BkrtoveHne nHtepak-
TMBHbLIX POPM B Y4eOHbIV NPOLECC CHUMAET HEPBHYIO Harpy3Ky CTyAEHTOB, AaeT BO3MOXHOCTb M3MEHUTb POpPMbI
AesATeNbHOCTN, COCPEeAO0TONNTb BHUMAaHVE Ha KIoYeBbIX BONPOCax TeMbl 3aHATUI. Takke METOANYECKN MHTEPECHBLIM
ABNSIETCHA NPOBeAeHMEe NPaKTUYECKNX 3aHATUIA B BUAE ANCKYCCMOHHOW pedhepaTMBHON KOHEPEHLMM, UCMONb30BaHe
poneBbIx Urp. Bce ato no3sonseT 06bEKTMBHO OLEHNTL NOArOTOBKY CTyAEHTa K 3aHATUIO, pa3BMBaET KOMMYHUKATUB-
Hbleé HaBblKW, TBOPYECKOE MbILLIIEHNE, aKTUBHYIO XWU3HEHHYIO MO3MLMI0, YMeHne hopMynmnpoBaTb MbICib C UCMOMb-
30BaHMeM NpodeccrMoHanbHbIX TEPMUHOB, HaBbIKM MYOMUYHBIX BbICTYNNEHWIA, (OPMUPYET CTEPEOTUMNbI Npodeccro-
HanbHOro NOBEAEHMS N UX KOPPEKLMIO B 0BLLEHMN.

BbiBoabl. Ha npoTspkeHUn nocnegHnx neT ykpanHckas cuctema obpasoBaHust npeteprneBaeT MOAEPHM3aL Mo
npouecca 06yyeHus. NMocTosiHHbIE 3MEHEHUSI OTKPBIBAIOT Nepes KaxablM nefarorom HeobXoAnMMOoCTb NoMcKa Taknmx
negarorm4eckmx TEXHOMOMMI, KoTopble OyayT MOTMBMPOBATL CoMCKaTenewn Bbicllero obpasoBaHus, NO3BONAT 3avHTe-
pecoBaTb WX B U3y4yeHun amcumnivHel. OCoOBeHHO 3TO KacaeTCcst Takow KaTeropum yqalmxcsl, Kak MHOCTPaHHble Co-
nckatenu. Takum obpasom, Ans ycrnelwHoro hopmMmnpoBaHms 3HEKTUBHON yHebHOW AeATeNbHOCTU MHOCTPaHHbIX
rpaxkaaH, noryyaroLLmx Bbicliee 06pasoBaHne B HALLEM YHUBEPCUTETE, HEOOXOAMMO HanMyne COBPEMEHHON y4ebHOo-
METOANYECKON NUTepaTypbl, KpeaTBHasA OpraHn3auns X CamoCTOATENbHOW paboThkl, HaNpaBieHHas Ha LUMPOKoe
MCMOMb30BaHNe aKTUBHbIX METOA0B 06yyeHUst (rpynmnoBbIX QUCKYCCUI, AenoBbiX Urp), addekTnBHas paboTta ¢ UHGOp-
MaumMen, NOCTaHOBKa N peLleHne Hay4Ho-NpaKTu4eckmx npobnem, yyactne npenogasaTenem u coMckatenen BbiCLLEro
obpasoBaHUsi B COBMECTHOW Hay4HO-UccnegoBaTenbckon paboTe.

Knroyesnble cnoea: popmbi 0byyeHUs; couckameru 8bicue20 0bpa3o8aHusi; MPakmMu4ecKue 3aHsImus;
mMemoduka npernodasaHusi; MUKpOOUOI02usl; UHHO8AaUUOHHbIE MeMOOb!
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Introduction. The National University of Pharmacy
has been teaching foreign citizens for more than half a
century; every year more and more students come to us
to receive training of a high professional level and be-
come a competitive specialist in their country.

According to the Ministry of Education of Ukraine,
about 48 thousand foreign students study at various higher
educational institutions of Ukraine [1].

Foreign students are trained in Ukraine on the basis
of the state “Regulations on the admission of foreigners
to study in higher educational institutions”. Foreign ci-
tizens are admitted to higher educational institutions without
restrictions on racial, political, religious, social or ethnic
grounds, on the basis of international state treaties and
contracts concluded directly with individuals and legal
entities [2].

Training of foreign students in higher educational
institutions has many features. Among them, we can note
the change in the usual way of life in psychological, moral,
spiritual and cultural aspects. Foreign students adapt
to the lifestyle in a new country, people around them,
the norms of behavior in the student collective and at the uni-
versity, peculiarities of an independent life away from
their families and the need to rationally manage a budget,
organize life, learn to cope with the language barrier,
productively organize preparation for classes in a higher
school. The adaptation period for foreign students some-
times drags on for several years, coinciding with the pe-
riod of studying the most difficult basic, theoretical dis-
ciplines [3]. Often there is poor preparation in speciali-
zed and special subjects, the lack of independent work
skills, difficulties in taking notes of lectures, working
with textbooks and other sources of information, which
makes it difficult to provide high-quality education [4].

Thus, there is a need to create the optimal condi-
tions for the painless integration of foreign students into
the student life, the university education system. At the same
time, it is necessary to form such a system of relation-
ships that will allow them to freely and comfortably ope-
rate in a foreign country, obtaining relevant pharmaceuti-
cal and medical knowledge, professional skills of the inter-
national level. For this purpose, it is necessary to make
the right choice in selecting methods and teaching aids [5].

The aim of our work was generalization of the expe-
rience of teaching fundamental and optional subjects
at the Department of Microbiology, Virology and Immu-
nology, the search for new methodological and pedago-
gical techniques to optimize the assimilation of basic
medical concepts and skills among foreign applicants
for higher education.

Materials and methods. Within the framework of
this study the modern data on methods and aids in tea-
ching were studied, approaches to teaching the discipli-
nes of the biomedical profile, such as “Microbiology with
the basics of immunology” as a fundamental subject,
and disciplines “Epidemiology of diseases” and “Tropical
infections” as optional subjects for foreign applicants
for higher education at the Department of Microbiology,
Virology and Immunology of the National University
of Pharmacy were systematized and analyzed.

Results and discussion. The National University of
Pharmacy has been training pharmacy specialists for fo-
reign countries since 1960. To date, more than 5000 Mas-
ters of Pharmacy have been trained for 80 countries of
the world, including for the CIS countries.

Students begin their studies at the Preparatory Depart-
ment of the University, and when studying at the University,
academic groups are formed mainly by country of origin.

The discipline “Microbiology with the basics of im-
munology” refers to the fundamental disciplines of the bio-
medical profile, which is studied by foreign applicants
for higher education of the pharmaceutical faculty in
the second and third years according to the standard prog-
ram and curriculum, on which basis the working program
has been developed. The course “Microbiology with
the basics of immunology” consists of lecture hours, prac-
tical classes and hours for independent extracurricular
work of students in accordance with the credit-modular
training system. The program for the discipline for foreign
and Ukrainian students is identical in the number of hours
for practical classes, lectures and independent extracur-
ricular work of students [5].

The discipline “Tropical infections” refers to the subjects
of the choice of students of the Faculty of Pharmacy
in the second and third years according to the model
program and curriculum, on which basis the working
program has been developed. The course “Tropical in-
fections” consists of lecture hours, seminars and hours
for independent extracurricular work of students in ac-
cordance with the credit-modular training system.

The course “Tropical infections’ was created at the Depart-
ment especially for the existing contingent of foreign
students of the National University of Pharmacy. It inclu-
des the up-to-date information on the causative agents
of the most common and epidemically significant diseases
of viral, bacterial, protozoal and parasitic nature.

The academic discipline “Epidemiology of infectious
diseases” is also an optional subject, it provides the ac-
quisition of theoretical knowledge and skills, as well
as practical skills, with an in-depth study of the role of
biological and socio-economic factors in the development
of the epidemic process, methods of epidemiological research.

For foreign students, mastering these two discipli-
nes is relevant taking into account the geography of the co-
untries from which they came.

Understanding the etiology of tropical infections, the cha-
racteristics of pathogens, the mechanisms of occurrence,
spread and transmission of bacterial, viral and protozoal
infections gives future graduates the opportunity to pre-
dict the spread of infectious diseases. Students study
the spread of the disease over time (by years, months,
weeks, days), across the territory and among different
groups of the population (age, sex, professional, house-
hold, ethnic), get an idea of the development of recom-
mendations for the prevention and control of infections;
as a result, they can determine the medical and socio-
economic significance of the disease and its place in
the structure of the pathology of the population.

The course “Microbiology with the basics of immuno-
logy” previously studied provides students with the basic
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knowledge in general and specific microbiology, which
allows them to consciously and reasonably study “Tropical
infections” and “Epidemiology of infectious diseases”.
These disciplines include diseases that are most common
in the regions where our foreign students come from; thus,
they are very interested in mastering these subjects, as-
sessing their high importance for their future profession
and for their work at home where these infections occur.

The knowledge gained at the Department of Micro-
biology, Virology and Immunology provides students with
relevant and necessary knowledge regarding the origin
and spread of emergent and re-emerging infections, which
are becoming more and more common today.

Teaching in groups of foreign students requires a care-
ful organization of the educational process. While con-
ducting classes teachers must take into account the dif-
ficulties in overcoming language barriers, the texts of
lectures, the presentation of the topic material and che-
cking of the material assimilation are adapted for percep-
tion and do not contain complex speech patterns, carry
scientific information in a clear, concise form, at the same
time, the vocabulary of foreign students is enriched [6].

The manuals used at the Department of Microbiology,
Virology and Immunology of the National University
of Pharmacy include questions for students, a set of ty-
pical test problems, a list of practical skills that a stu-
dent must learn, advice on paper design and literature
that a student can use in self-preparation. The manuals
also contain tables, diagrams and figures [1, 6].

For the professional training of pharmacists when
studying the discipline “Microbiology with the basics
of immunology” the students’ attention is focused on
the presentation of the following topics in the section
“General microbiology”: “Morphology and biology of
viruses”, “Phytopathogenic microorganisms. Microbial
contamination of drugs”, “The infection studies”, “Anti-
microbial chemotherapy”, “The immunity studies”, “ITmmuno-
biological preparations”, “Immunity reactions”. When
studying the section “Special Microbiology” the key ques-
tions in mastering the material are: antigenic properties
of pathogens, their resistance, mechanisms and routes
of infection transmission, the basics of pathogenesis,
as well as methods of diagnosis, prevention and treat-
ment of major diseases included in the program [5, 7].

On the basis of studying the subject “Microbiology
with the basics of immunology” foreign students con-
tinue to study infectious diseases of tropical countries.
In the study of the discipline “Tropical infections™ a spe-
cial attention is paid to the study ofissues of epidemiology,
pathogenesis, diagnosis, treatment and prevention of in-
fectious and parasitic diseases of the tropics. Moreover,
students gain in-depth knowledge about the epidemio-
logical features of infectious diseases and current anti-
epidemic measures in the conditions of epidemics and
pandemics of our time by studying the discipline “Epide-
miology of Diseases”.

For effective study of disciplines at the Department of
Microbiology, Virology and Immunology of the Natio-
nal University of Pharmacy, various modern methodo-
logical techniques are used in conducting lectures, prac-
tical classes, seminars and extracurricular work.

Practical work is presented by classical methods of
microbiological diagnosis and is an important stage in
mastering the discipline, consolidating the knowledge
and mastering the skills of microbiological research;
it helps to better understanding and mastering the mate-
rial of the topic. Therefore, depending on the topic of
the lesson, students prepare micropreparations from bac-
teria, and fungi; study nutrient media and the nature of
growth of microorganisms on them; conduct and regis-
ter serological reactions; determine the microbiological
purity of non-sterile medicines, sterility of medicines;
the sensitivity of microorganisms to antibacterial drugs
by various methods. Students also learn to prepare an inac-
tivated vaccine, titrate the serum and calculate its strength.
In classes on special microbiology demonstration drugs
applied for immunoprophylaxis and etiotropic therapy
are used [8].

A special attention is paid to the observance of safe-
ty rules when working with microorganisms. In this re-
gard, at the first practical lesson, safety instructions are
given, and during the training process the mandatory
control over compliance with the rules is carried out.

Practical classes help the teacher to understand the in-
dividual characteristics of each student; taking them into
account in the future it is possible to adjust the student’s
skills and abilities, allowing students to demonstrate their
achievements [9].

In the process of overcoming the language barrier,
an important factor is constant feedback between the tea-
cher and students, which provides the necessary pace of
explanation. It is often slower than usual in a class with
Ukrainian students. Time constraints make it necessary
for the teacher to highlight the most important issues on
the topic for oral discussion [7].

The effectiveness of practical and seminar classes
largely depends on the level of training of students. The or-
ganization and conducting of classes with foreign stu-
dents are based on the principle of an individual approach
to each student. It is provided by the use of tasks of dif-
ferent difficulty levels in the classroom, a special atten-
tion is paid to the application of visual aids and techni-
cal teaching aids [10].

At the beginning of the practical lesson, a teacher
highlights the relevance of the topic, motivates students
to master it. This takes into account the geographical
spread of infectious diseases, which causative agents
are being studied, and the home country of the students.
This greatly motivates students to study the main symp-
toms of the disease, the principles of laboratory diagno-
sis and prevention. In practical classes, students active-
ly work with the teacher, and ask questions (including
the vocabulary used). In order to form basic knowledge
from the first days of the study at the Department of
Microbiology, Virology and Immunology, a special at-
tention is paid to creating a dictionary of special terms.
This makes it easier to memorize the basic definitions,
promotes a better understanding of the topic, forms the basis
for mastering the material of the subsequent sections,
allows the use of the acquired knowledge in further stu-
dies and professional activities, and contributes to this.
In practical classes in microbiology, we also use methods
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that are typical for teaching a language, namely writing terms
and phrases on the board, reading them out loud [7, 9].

In the process of overcoming the language barrier
it is important to establish constant feedback between
the teacher and students, and it provides the necessary
pace of explanation. It is often slower than usual in a class
with Ukrainian students. The limited time of the practi-
cal lesson makes it necessary for the teacher to high-
light the most important issues on the topic for oral dis-
cussion.

In the classroom, the complex control of knowledge
is used: traditional control through oral questioning, as-
sessment of the practical work implementation, as well
as the ability to analyze research results and draw con-
clusions [6, 11].

Thus, at the Department of Microbiology, Virology,
Immunology, especially for foreign students, taking into
account all their features, a manual has been created for
the independent work and self-preparation for practical
classes. In full, the manual presents training sessions ac-
cording to the thematic plan with the mandatory tasks
included in them in the process of self-training. Using
this publication a student can get acquainted with the goals
and the preparation plan for each lesson, check the level
of his knowledge with the help of test questions, pre-
pare for the upcoming practical work in the laboratory.
In addition, the study guide contains a lot of new mate-
rial on the course of microbiology, which harmoniously
complements the lecture material and is included in the hea-
ding “Additional material for the lesson”.

Also, especially for foreign students, a special edi-
tion “Microbiology in Schemes and Tables”, which in-
cludes concisely and colorfully illustrated material on
general and special microbiology, has been developed.
Schemes and tables enable students to clearly visualize
the main, key aspects of each topic, help to actualize
and systematize the knowledge gained in lectures and
when studying the basic educational literature [7, 10].

For the purpose of systematic preparation for class-
room studies and control of the independent work the work-
books for the disciplines studied are successfully used
at the Department. The sections of the workbook follow
the thematic outline of the study material in the curri-
culum of the course “Microbiology with the basics of
immunology” and “Tropical infections”. The structure
of the workbook may differ depending on the content of
the subject studied, the degree of its complexity, the need
for recording. The workbooks in disciplines are struc-
tured and have: a thematic plan of practical lessons; rules
for working in the bacteriological laboratory; material
for practical lessons on topics that provide for the manda-
tory fulfillment of tasks for self-preparation and the stu-
dent’s practical work in the current lesson, which inclu-
des filling in schemes, tables, completion of drawings.
Tasks for each topic are structured in such a way that
a student can use visual and mechanical memory, logic,
sequentially performing drawings, filling in schemes and
tables. A teacher necessarily controls the correctness of
filling in the workbook, a special attention is paid to the re-
gistration of the protocol for the practical lesson and,

if necessary, indicates the shortcomings. The use of the work-
book improves the quality of education, increases the ef-
ficiency of the educational process [6].

In the educational process modern methods of tea-
ching, monitoring and assessing knowledge are widely
used in the form of a computer survey that involves foreign
students in the process of mastering computer technolo-
gies aimed at forming their knowledge; it helps to suc-
cessfully solve educational problems within the class-
room setting [7, 12].

The widespread use of the test control of knowledge
in practical and final lessons is an important means of
increasing the effectiveness of the educational process.
The discipline “Microbiology with the basics of immu-
nology” is one of the eight compulsory disciplines inclu-
ded in the licensed exam “KROK-1" introduced in the uni-
versities of Ukraine for students of the medical profile.
In this regard, at each lesson test tasks compiled by
the “KROK-1" examination type are used, being the key
to a positive passing of this examination by students.

The use of educational videos created by teachers and
students at our Department for practical classes also con-
tributes to the cognitive activity of foreign students [6, 7].

The organization and conducting of practical classes
with foreigners at our Department is based on the prin-
ciple of the individual approach to each student, and it is
provided by the use of tasks of different levels of com-
plexity in the classroom. Moreover, the effectiveness of
a practical lesson largely depends on the level of training
of students. Therefore, an important link in the educa-
tional and methodological work of the Department is the or-
ganization of self-preparation of students for classes [4],
which is carried out using educational and methodologi-
cal literature, technical teaching aids, the possibility of
obtaining individual advice from a teacher [5, 10].

An important means of developing the students’ cog-
nitive activity is a lecture, which has an educational value.
At lectures, to assimilate better the material by foreign
students, teachers choose the optimal forms of presenting
the material in the form of multimedia presentations, sche-
mes, graphological structures, drawings, educational films;
all these forms facilitate the perception of the new ma-
terial, activates the work of several analyzers (visual,
auditory, motor) of each student. At lectures, teachers
use an active presentation of the material, asking ques-
tions on the topic of the lecture, involving students in
the discussion [6, 9]. As in practical classes, the pace of
presentation of the material and the use of comprehen-
sible vocabulary is very important (it is often necessary
to write the terms on the board for easy understanding).
This allows a student to ask questions on the topic of
the lecture, as well as to answer the questions of the lec-
turer himself.

This form of work allows better assimilation of the lec-
ture material, develops logical thinking and improves
the student’s vocabulary [7, 13].

Technical teaching aids solve problems, such as in-
tensifying the educational process, increasing interest and
motivation for learning, introducing such means into the edu-
cational process that would transfer the students’ knowledge
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to a higher level of assimilation, and providing a ratio-
nal system for monitoring the student’s cognitive and
creative activity [6].

To intensify education, foreign students are engaged
in the work of the student scientific society. Not every stu-
dent is capable and willing to engage in scientific work,
but interesting research topics can attract anyone. Research
work is carried out annually under the supervision of
teachers — scientific advisers; the research results are pub-
lished in the form of abstracts and scientific articles [7, 9].
At the same time, the skills of research, scientific acti-
vity, and oratory are being developed. The results of fruit-
ful scientific work at the Department of Microbiology,
Virology and Immunology of National University of
Pharmacy were the defense of four Ph.D. theses in the spe-
cialty “Microbiology” by foreign graduates of our University.

The pace of modern progress inevitably affects the lear-
ning processes, and to implement numerous communi-
cative aspects of education, a continuous update of the “lear-
ning technologies” in the modern methods of education
and teaching is required [2, 3]. The fundamental princip-
les of teaching at the present stage are awareness, activity
of students under the supervision of a teacher, visuali-
zation of teaching; combination of various methods and
aids depending on the tasks and content of training [4].
This is due to the need to move from informative forms
and methods of teaching to active ones, with the search for
opportunities for the synthesis of theoretical knowledge
of students and their practical needs [10].

A high level of competence in any of the areas is al-
ready insufficient for successful activities in the modern
conditions of informatization and globalization. Modern
education without the use of interactive methods and multi-
media technologies is practically impossible. Interactive
learning, from our point of view, provides an educational
load of practical classes since it teaches us to work in
a team, listening to the opinions of friends, helps to estab-
lish emotional contacts between students. At the same
time, such significant communication and learning skills
as creativity, freedom of expression, the value of indi-
viduality, an active life position, democracy and mutual
respect are developed, the solidity of knowledge and high
motivation are provided [5, 14]. The most promising is
an interactive method that can be introduced in practi-
cal classes, such as a role play [15, 16].

Being a method of the interpersonal communication
(purposeful enhanced intersubjective interaction) between
students and a teacher, interactive teaching methods create
the optimal conditions for an educational environment,
which is characterized by the interaction of participants,
equality of their arguments, openness, the possibility of
mutual evaluation, promotes the involvement of all mem-
bers of the group in the educational process. The inclu-
sion of interactive forms in the educational process re-
lieves the nervous load of students, makes it possible
to change the forms of activity, switch attention to the key
issues of the topic of the lessons [6].

The use of role-playing games allows an objective
assessment of the student’s preparation for the lesson, de-
velops communication skills, creative thinking, an active
life position, the ability to formulate a thought using pro-
fessional terms, public speaking skills, forms stereotypes
of professional behavior and its correction in commu-

nicating with others [15]. Situational tasks are of par-
ticular importance in teaching microbiology for foreign
students. The situational tasks proposed make it possible
to use the knowledge accumulated in the process of self-
preparation [ 14] applicable to specific practical situations,
develop the ability to reason, stimulate the students’ desire
to understand the mechanisms and the essence of the pro-
cesses being studied, and not mechanically memorize
definitions and classifications, allow to clearly represent
the stages and results of the microbiological research
conducted [5,7].

It is also methodologically interesting to conduct prac-
tical classes in the form of a discussion abstract con-
ference. Following the plan, a student can build his
abstract message based on the use of educational and
additional literature, Internet resources. When presenting
the material, the student presents it in a visual form using
multimedia technologies [13, 14]. The conference parti-
cipants listen to the report, after that they ask questions
on the material heard, and all students and the teacher
are involved in this process. At the end of the conference,
the best speaker is selected among all the speakers, the re-
sults are summed up, and conclusions are drawn.

From our point of view, this type of activity makes
it possible to maximally reveal such personal qualities
of students as communication skills, mobility, responsi-
bility, oratory. In addition, the ability to abstract the ma-
terial develops, as well as the skills of public speaking,
the ability to defend the own point of view and present
their ideas are refined.

Conclusions and prospects of further research.
Over the past years, the Ukrainian education system has
been undergoing modernization of the learning process.
Constant changes open up the need for each teacher to
search for such pedagogical technologies that will mo-
tivate students, will make them interested in studying
the discipline. This is especially true for such a category
of students as foreign students.

The teacher’s task is to attract students so that in
modern conditions they can gain new knowledge with
interest and passion, evaluate joint work and their per-
sonal achievements, and, most importantly, demonstrate
high results in the discipline being studied.

The creation of an innovative educational environ-
ment is a prerequisite for new generation standards [6, 8].
The modern teacher must teach the future specialist to be
ready for the conditions of a rapidly changing world,
which allows looking at the optimization of the educa-
tional process in a new way. The need to form the compe-
tence “to teach to learn consciously” radically changes
the nature of the relationship between a teacher and students,
requiring rethinking of the existing teaching methods.

Thus, for the successful formation of effective edu-
cational activities of foreign students it is necessary
to have modern educational and methodological litera-
ture, creative organization of the students’ independent
work aimed at the wide use of active teaching methods
(group discussions, business games), the effective work
with information, setting and solving scientific practi-
cal problems, the participation of teachers and students
in joint research work.
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IBanO-®dpaHKIBCHKUI HAIlIOHAIBPHUN MEIMYHUN YHIBEPCUTET, YKpaiHa

Cy4yacHuM cTaH Ta NepcnekTUBmU PoO3poOKN M’AKUX
nikapcbKkux popm Ha ocHoBiI BuAaiB poauHu LopcTkonucTi

M’ski nikapcbki (oOpMK CTAHOBMATL BaroMy 4acTKy B CTPYKTYpPi fikapCbkuUX npenapaTiB gK anTeyHoro, Tak i npo-
MMWCINOBOro BUIOTOBMEHHS. Masi Ha POCINUHHIN OCHOBI € HEBIA'€EMHOI CKNMagoBOK O3HAYeHOoil rpynu. Buan poanHu
LLopcTkonucTi (Boraginaceae) € oxepenom 6ionoriyHo akTUBHUX PEYOBUWH, 3aCTOCOBYBaHUX AN5 NiKyBaHHSA 3ananb-
HMX NPOLECIB YCiX LWapiB LWKIpW, M’A30BOi TKAHWHW, CYXOXWib Ta Cyrnoois.

MeTta pocnigxeHHs. [MpoaHanidyBaTti AaHi LWOA0 Cy4acHOro cTaHy po3po0Ku M’ sIKMX NiKapCbkux OPM Ha OCHOBI
BMAiB poanHu LLIopcTKONUCTI Ta BU3HAYMTU NEPCNEKTMBU PO3BUTKY LibOrO HaMNpsiMKY.

Marepianu Ta MmeToau. AHani3 HaykoBux 0a3 gaHux, 3okpema Abdata Pharma-Daten-Service, BioMed Central,
Scopus; HaykoBoi nepiognkun YkpaiHn — HBYB Ta iH.

Pe3ynbTaTty Ta ix 06roBopeHHs. Y pesynbraTi aHanidy AaHux IHdopmadinHoro doHay «[epxaBHuUi peectp
nikapcbkunx 3acobiB YkpaiHny BUSIBNEHO, WO B YKpaiHi 3apeecTpoBaHo Nikapcbki 3acobu nuLle Ha OCHOBI KMBOKOCTY
nikapcekoro (Symphytum officinale L.). Y kpainax-y4acHuusax €C Takox 3apeecTpoBaHO M'siki nikapcbki hopmu nuiue
3 XXMBOKOCTOM IiKapCbK1UM, 3a BUHSTKOM IpeLii, Ae € masi 3 ankaHow dapbysanbHoto, | DpaHuii, ae € cybcTaHuii Ans
BUrOTOBMEHHA Ma3en 3 MeyHKOK TEMHOI Ta BOMOBUKOM fikapcbkuM. Ha chapmauestuiyHomMy puHky CLUA npeacTas-
NEHO 3HAYHY KiNbKiCTb M’SIKMX rOMeonaTUYHKMX JikapCbKuxX (OOPM i3 )KUBOKOCTOM JliKapCbKUM, MPOTE HAasiBHI TakoXX Masb
Ta Cyno3uTopii 3 OripOYHNKOM NiKapCbKUM i refb 3 He3abyaKo MONMbOBO, a Ha hapMaLEeBTUYHOMY PUHKY Bpasunii — kpem
«Acheflan» Ha ocHOBI koppaii BepbeHOBNAHOI. HayKoBLji €BPONENCHKNX Ta asiiCbKux KpaiH NpoBOASTb AOCHIAXKEHHS
masew 3 Cordia myxa L., Cordia obliqua Willd., Heliotropium indicum L., Arnebia euchroma Rolye. (Johnst.), Onosma
dichroanthum Boiss, Arnebia densiflora (Nordm.) Ledeb, Ehretia microphylla Lam., Anchusa officinalis L.

BucHoBku. Cepep, M'siknx nikapcbknx popm Ha OCHOBI BUAiB poanHu LLIopCTKONUCTI 3HAYHO NepeBaXkatoTb rOMeo-
naTuyHi cepenHukn. Ha bapmaneBTYHOMY PUHKY NOPSiA, 3 MpenapaTamMu XMBOKOCTY NiKapCbKoro € nikapcbki 3acobu
Ta aKTMBHi CybCTaHLIl 3 OripOYHMKOM MikapCbknM, He3abyaKoH MOMNbOBO, ankaHo (apOyBanbHO, MeayHKOK TeM-
HO'O, BOMOBKKOM MikapCbkuM Ta Kopgieto BepbeHoBuaHO. MpoBoasaTLCA akTUBHI AOCTIIKEHHS YXXe HasiBHUX 3acobiB
i3 )KMBOKOCTOM likapCbkMM Ta po3pobka i BUBYEHHSA HOBMX M’SIKMX fikapCbkux hopM 3 Buaamu pogis ApHebis, enio-
Tpon, Kopaisi, Fpomosuk, EpeTis Ta Bonoswik. 3 omsay Ha BuLLIEHaBEOEHE NEPCMNEKTVBHUMI BAAAKOTLCA NofarbLi AOCTIKEHHS
ONs CTBOPEHHS e(PEKTUBHNX Ta MakcumanbHo 6e3neyHnx 3acobiB Ha ocHOBI BMAiB poavHu LWopcTkonucri.

Knrouoei cnoea: masb; eenb; Kpem; poduHa LLlopcmkonucmi; Xueokicm rlikapcbKul

S. Svirska
Ivano-Frankivsk National Medical University, Ukraine

The current state and prospects of the development of soft dosage forms with
Boraginaceae species

Soft dosage forms make up a significant segment in the structure of medicines both pharmaceutical and industrial
production. Herbal ointments are an integral part of this group. Species of the Boraginaceae family are the source of biologi-
cally active substances used to treat inflammatory processes of all layers of the skin, muscle tissue, tendons and joints.

Aim. To determine data on the current state of the development of soft dosage forms based on species of the Boragi-
naceae family and identify further prospects for studies in this area.

Materials and methods. The scientific databases, in particular Abdata Pharma-Daten-Service, BioMed Central,
Scopus, scientific periodicals of Ukraine — Vernadsky National Library of Ukraine, etc., were analyzed.

Results and discussion. As a result of the data analysis of the Information Fund “State Register of Medicines
of Ukraine” it has been found that only medicines with comfrey (Symphytum officinale L.) are registered in Ukraine. In the EU
countries, only soft dosage forms with comfrey are registered, with the exception of Greece where there are oint-
ments with Alkanna tinctoria (L.) Taush, and France where there are substances for the production of ointments with
Pulmonaria obscura Dumort. and Anchusa officinalis L. There are many soft homeopathic dosage forms with comfrey
at the US pharmaceutical market; however, there are ointments and suppositories with Borago officinalis L. and a gel
with Myosotis arvensis (L.) Hill. At the Brazilian pharmaceutical market there is the cream “Acheflan” based on Cordia
verbenacea DC. The European and Asian scientists study ointments with Cordia myxa L., Cordia obliqua Willd., Helio-
tropium indicum L., Arnebia euchroma Rolye. (Johnst.), Onosma dichroanthum Boiss, Arnebia densiflora (Nordm.)
Ledeb, Ehretia microphylla Lam., Anchusa officinalis L.

Conclusions. Homeopathic products predominate among the soft dosage forms based on Boraginaceae species.
At the pharmaceutical market, along with comfrey drugs, there are medicines and active substances with Borago of-
ficinalis , Myosotis arvensis (L.) Hill, Alkanna tinctoria (L.) Taush, Pulmonaria obscura Dumort., Anchusa officinalis L.
and Cordia verbenacea DC. There is an active research of the existing products with comfrey, as well as the develop-
ment and study of new soft dosage forms with species of Arnebia, Heliotropium, Cordia, Onosma, Ehretia and Anchusa
genus. Taking the above into account the further research for creating effective and safe drugs based on the Boraginaceae
species is promising.

Key words: ointment; gel; cream; Boraginaceae family; comfrey
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VMBaHO-PpaHKOBCKUI HaLMOHaNbHbIA MEAULMHCKUIA YHUBEPCUTET, YKpanHa

CoBpemMeHHOe COCTOsIHUE U NepcneKkTUBbI Pa3paboTKM MATKUX NIeKapPCTBEHHbIX
¢hopm Ha ocHoBe BUAOB cemencTBa bypavyHukoBbie

Msrkue nekapcTBeHHble (hOpMbl COCTaBMAOT BECOMYIO O B CTPYKTYPE NEKapCTBEHHbLIX NpenapaTtoB Kak an-
TEYHOrO, Tak MU MPOMBILLIIEHHOTO U3roTOBMNEHNsi. Ma3n Ha pacTUTENbHON OCHOBE SIBMSAIOTCA HEOTHEMIIEMOW COCTaB-
ngwLlen aaHHon rpynnel. Buabl cemenctea BypayHukoBble (Boraginaceae) siBNSiHOTCS UCTOYHUKOM OMOMNOrMyeckm
aKTMBHbIX BELLECTB, NPMMEHSIEMbIX ANS NTeYeHNs BOCNanuTenbHbIX NMPOLECCOB BCEX CIIOEB KOXW, MbILLEYHOW TKaHu,
CYXOXUINNIA U CyCTaBOB.

Llenb nccnepoBaHus. YCTaHOBUTL A@HHbIE O COBPEMEHHOM COCTOSIHUM pa3paboTku MArKMX nekapCTBEHHbIX (hopm
Ha OCHOBe BMAOB ceMelcTBa bypayHukoBble 1 onpeaenvTs AanbHenwme NnepcnekTBbl B pa3BUTUM 3TOTO HANpaBneHusl.

MaTtepuanbl u MeToabl. AHanM3 HayyHblx 6a3 AaHHbIX, B YacTHocTu Abdata Pharma-Daten-Service, BioMed
Central, Scopus; Hay4HoW nepuogukm YkpanHm — HBYB u gp.

Pe3synbsraThbl U nx ob6cyxaeHue. B pesynsrate aHanusa gaHHbix VIHbopmaLumoHHoro doHaa «focynapCTBEHHbIN
peecTp nekapCTBEHHbIX CPEACTB YKpauHbI» YCTaHOBMEHO, YTO B YKpaviHe 3aperMcTpmpoBaHbl NliekapCTBEHHbIE CpeacTBa
TOMbLKO Ha OCHOBE OKOMHWKa fekapcTeeHHoro (Symphytum officinale L.). B ctpaHax-ydacTtHuuax EC Takke 3apernctpu-
poBaHbl MSrKMe NeKapCTBEHHbIE (DOPMbI TOMbKO C OKOMHUKOM IEKAPCTBEHHbLIM, 3@ UCKIOYeHneM peuun, rae ectb
Mas3 C arnkaHHoOW KpacurbHoM, 1 ®paHumm, rae ectb CyOCTaHLMM NS U3roTOBIEHNS Ma3el C MeayHULIEN TEMHOW Y BONTIOBUKOM
nekapcTBeHHbIM. Ha dapmauesTuyeckom pbiHke CLUA npeactaBneHo 3HauMTeNbLHOE KONMMYEeCTBO MATKMX romeonaTtu-
YeCKUX NeKapCTBEHHbIX (POPM C OKOMHMKOM FEeKapCTBEHHbIM, OAHAKO TaKke eCTb Ma3b U cynno3utopum ¢ 6oparo ne-
KapCTBEHHbIM U refb ¢ He3abyakon noneson. Ha dhapmaveBTnyeckom pbiHke bpasunum ectb kpem «Acheflan» Ha oc-
HOBe KOpAMN BepbeHonogobHON. YueHble eBpONencKMX N asmaTckmx CTpaH NpoBoAsaT uccneqoBanusa masen ¢ Cordia
myxa L., Cordia obliqua Willd., Heliotropium indicum L., Arnebia euchroma Rolye. (Johnst.), Onosma dichroanthum
Boiss, Arnebia densiflora (Nordm.) Ledeb, Ehretia microphylla Lam., Anchusa officinalis L.

BbiBoabl. Cpean MArkux nekapcTBeHHbIX hOpM Ha OCHOBE BMAOB cemeicTBa bypadHukoBble npeobnagatot romeo-
natnyeckne cpegHukn. Ha chapmaueBTU4eCcKOM pbiHKE Hapsay C npenaparamy OKOMHWUKa NeKapCTBEHHOTO MMEKTCH
neKapCTBEHHbIE CpeacTBa U akTuBHbIe cybcTaHummn ¢ 6oparo nekapcrBeHHbIM, He3abyaKon NoNeBow, ankaHHON Kpa-
CUIMbHOW, MedyHULEeN HEACHOW, BOMOBMKOM NeKapCTBEHHbIM 1 Kopaven BepbeHonogobHow. MpoBoasTcs akTUBHbIE
MCCEefoBaHNUst yXXe CYLLECTBYHLLMX CPEeACTB C OKOMHMKOM FIEKapCTBEHHBLIM, a Takke pa3paboTka 1 U3y4eHne HOBbIX
MSITKMX NleKapCTBEHHbIX hopM ¢ Buaamu poga ApHebus, Fenuotpon, Kopaus, pomoBuk, OpeTust u Bonosuk. YUnTbl-
Basl BbILLUEU3NOXEHHOE, MEPCMNEKTUBHBIMU MPEACTABNATCS AanbHeNWwne nccneqoBanmsa Ana cosgaHus adhekTuns-

HbIX 1 MakcuMarnbHO 6e3onacHbIX CcpeacTB Ha OCHOBe BMOOB ceMencTBa BypaHHI/IKOBbIe.
Knrodeenle cnoea: masb; 2efib; KpeM; cemelicmeao bypadyHuKosble; OKOMHUK 51eKapCmeeHHbIU

Beryn. M’siki mikapebki pOpMH CTaHOBIIATH BaroMmy
YacTKy B CTPYKTYpi JIIKapChKUX TpenapariB SK anred-
HOTO, TaK 1 MPOMHUCIIOBOTO BUTOTOBJIEHH:. Ma3i Ha poc-
JIMHHIA OCHOBI € HEBiJ’€MHOIO CKJIAJIOBOIO LI€T TPYIIH,
OCKIJIBKH TIOPSI]] 3 M SIKOIO JI€F0 320€3MeUyI0Th OCTaT-
HIO e()EKTUBHICTb Y TIPOLEC] JIIKYBaHHS 1 MOXKYTh TIOCTa-
BaTH 1 K OCHOBHMI 3aci0, 1 IK CKJIaJHUK KOMITJIEKCHOT
Teparnii.

Buau ponunu [lopcrkonucti (Boraginaceae) € nxe-
penoM 0i0JI0riYHO aKTHBHUX PEUOBHH, 3aCTOCOBYBAHUX
JUIsL TIKYBaHHSI 3aajibHAX MPOLIECIB YCiX MapiB WIKipH,
M’130BO1 TKAHHHH, CYXOKWJIb Ta cyro0iB. Lli rpymu Gio-
JIOTIYHO aKTHBHHUX PEYOBHH IEPEBAYKHO BUSBIISIIOTH aHTH-
MIiKpOOHY Ta MPOTHTPUOKOBY [ii, IO Ja€ MOKIMBICTh
3aCTOCOBYBATH iX 32 HASBHOCTI 3allalbHUX TPOIIECIB 30B-
HIIIHIX OKPHBIB, CYIPOBOIXKYBAHUX PO3BUTKOM iH(]EK-
uiHoro nporecy [1-3].

Mertorw poboTu Oyio mpoaHami3yBaTH JaHi 00
CY4YacHOTO CTaHy PO3pOOKH M’SIKUX JIKapChKUX (POpM
Ha OCHOBI BB pouHu [1IopcTKOMMCTI Ta BUSHAUYNUTH
MOAAJBIII MEPCIIEKTUBH PO3BUTKY IIbOTO HAIPSIMKY.

Marepiajau Ta MeToau. AHaji3 HayKOBHX 0a3 1a-
HUX, 30kpeMa Abdata Pharma-Daten-Service, BioMed
Central, Medline, PubMed Central, Scopus, SpringerOpen,
Web of Science, Wiley Open Access; HaykoBOI mepio-
nvkn Yipaian — HBY B, a takox [ndopmauiitnioro ¢honmy
«/lepxaBHuUi peecTp MiKapchbKHUX 3ac00iB YKpaiHm».

Pe3ynbTarn Ta ix odrosopenns. Ponuna Iloperko-
yucTi (Boraginaceae) vaniuye 2686 BuniB 1a 155 pomis [4].
Haii6inpm nommpenumu ponamu € Ankana (Alkanna),
Bonoeuxk (Anchusa), Apue0is (Arnebia), loctpuiis (Aspe-
rugo), Oripounuk (Borago), Bomanka (Cerinthe), Kop-
nist (Cordia), Yopuokopiub (Cynoglossum), Temiorpon
(Heliotropium), Cunsik (Echium), Jlunyuka (Lappula),
TopoGeitnvik (Lithospermum), Kpusousir (Lycopsis), He3a-
Oynka (Myosotis), Kypsiua ciinora (Nonea), [pomoBuk
(Onosma), Menyuxka (Pulmonaria), Yepenuuk (Rindera)
ta XXusokict (Symphytum).

V pesynbrari ananizy aanux [Hpopmaniiinoro GpoHy
«/lepxaBHuUi peecTp NiKapcbKHUX 3ac001B YKpaiHU» BU-
SIBJICHO, 1110 B YKpaiHi 3apeecTpoBaHoO JIiKapchKi 3acoou
JIUIIIE Ha OCHOBI KHBOKOCTY JIiIKApChKOTO (Symphytum
officinale L.): «XKuoxocty mazp» (IIpAT «Ditodapmy,
Vkpaina), « Kusoxoct Apromnisi» (TOB «AKIT «Dapma-
neBTnyHa (habprka», Ykpaina), « Kusokocr (IIpAT dapma-
neBTHyHa (hadprika «Bionay, Ykpaina), «Ma3b Jlp. Taiicca
3 sxkuBokocTom» (p. Taiicc Harypeapen ['m0X, Himveuunna),
«PeBma-renby ([lotiue Xomeonari-Yaion JIXY-ApiHaii-
mirtens ['MOX & Ko. KT, Himeuunna), «l'ens ipu omikax
ta panax» (BAJIA Xaitnemitrens ['M0X, HiMmeuunna),
«Tpaymenb Cy», «Tpaymens C rens» Ta «Llens T» (bio-
sorite Xatnemitrenb Xeenb ['M0X, Himeuunna) [5].

3rifiHo 3 TaHUMU O0(]iLIHHOTO IOPTATy OXOPOHH 3710~
poB’st mist Himenpkux (apmauesris (Offizielles Gesund-
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heitsportal der deutschen Apothekerinnen) y Himeuunni
3aIPOTIOHOBAHO M $IKi JIIKapChKi ()OpMH Ha OCHOBI JKHBO-
KOCTY Jiikapchkoro (Symphytum officinale L.): «Kytta
Geruchsneutral» Ta «Kytta-Schmerzsalbe» (P&G Health
Germany GmbH), «Traumaplant Chy, « Traumaplant M»
ta «Traumaplant W» (Harras-Pharma-Curarina GmbH),
«Traumaplant Schmerzcreme» (MCM Klosterfrau Vertriebs-
gesellschaft GmbH). 11i 3acobu pexoMeHI0BaHO BHKO-
PHUCTOBYBATH TIPH OOJISIX Ta HAOpsIKaX y KONIHHHUX CYT-
nobax (roHapTpo3i), OONSX y CIHHI, CHHIISX, TPaBMax
1 PO3TSATHEHHSX [6].

Ha dapmanesruunomy punky CHIA nmpeacraieHo
3HAYHY KUIBKICTh M’ SIKUX TOMEOTIATUYHUX JT1KAPCHKUX
(hopM 13 JKMBOKOCTOM JIiKapChKuM (Symphytum officinale L.).
Komrmuiekcna masn «Terrasil Balanitis Relief (Aidance
Skincare & Topical Solutions, LLC, USA) cnpusie 3a-
CIIOKOEHHIO Ta BiTHOBJICHHIO 3aMaJIEHUX OCOOJINBO UyT-
TMBHX IUTSHOK mikipw; Ma3i «Terrasil Infection Protec-
tion Wound Care Maximum Strength» Ta «Terrasil Skin
Repair Maximum Strength» (Aidance Skincare & Topical
Solutions, LL.C, USA) 3acTOCOBYOTb JJIsl 3aTOEHHS ITOPi-
31B, IOZIPSTIMH Ta He3HAYHUX omikiB. [erni «Speedgel Rx»
(Lake Erie Medical Dba Quality Care Products LLC,
Gensco Laboratories, LLC), «Pain And Inflammation»
(The Magni Company) BUKOPUCTOBYIOTh 3 METOIO 3MEH-
IIICHHS 3araJIeHHs Ta MoJeTeHHs 0010; renb «Black»
(Natural Creations, Inc) ycyBae cBepOixk, IICUiHHS Ta 110-
YepBOHIHHSI, HAOPSIK IKIPH, CIIPUSIE IKYBaHHIO (QypYHKY-
JB, CHIILHUX BY3JTyBaTUX BUCHIIAHb Ta OOPOIABYACTHX
HapocriB. ['eni «Trauma Relief Gel» ta «Celeragesicy
(Deseret Biologicals, Inc.), «Muscle Ice», «Joint And
Tendon Rescuex» (Peaceful Mountain, Inc.), «Injury Topical»
(Bioactive Nutritional, Inc.), «Trauma Plus Gel» (Ener-
gique, Inc.), «Traulevium Pain Relief Gel» Medical (Techno-
logy Products, Inc.), «Phytogel» (Energetix Corp), «Ohm Skin
Healing Gel», (Ohm Pharma Inc.) Ta kpemu «Ohm Muscle
And Joint Pain Relief», «Ohm Skin Healing Cream»
(Ohm Pharma Inc.) pekoMeH10BaHO JIJIs TTOJICTIICHHS
MIepEHAIPYKSHHS, PO3TATHEHHs, OO0 B Cyro0ax, JIKy-
BaHHsI y/iapiB, CUHIIB, BUBKXiB. Masb « Trauleviumy (Medical
Technology Products, Inc.) 3acTocoBYrOTH JiJIs1 TIOJIET-
nreHHs 600 B M’s13ax Ta cynobax. Kpem « Wellheal»
(Proximity Capital Partners LLC Dba Asutra) gomoma-
ra€ 3MECHIINTH MMOTEHIiHe 1H(IKyBaHHS TP HE3HATHIX
nopizax i MOTepPTOCTSIX, HOTO BUKOPUCTOBYIOTH ISl THM-
4acoBOTO IMOJICTIICHHS CBEPOEKY, IS 3aTOCHHSI paH.
I'ens «Soothing Respiratory Rub» (Integrative Healing
Institute, LLC) pexomeH10BaHO /isi pO3THPaHb TIPH 3aKJIa-
JICHHI HOCa, Kalllli Ta HA/UTMIIKY MOKPOTHHHS. banb3am
«Baby Balm» nonomarae mosermmmru Ou1b 1 mo4epBo-
HIHHSI, BUKJIMKAHI MTEJTFOIIKOBUM JICPMAaTHTOM, 3BOJIOKYE
CYXY LIKIpY, MOJIETTITYE CHMIITOMHU €K3eMH Ta Iicopiazy [7].

3rijHo 3 nanumu perosurapito National Drug Codes
Information (NDC List, CIIIA) 3apeecTpoBaHo romMeo-
natnaHy Masb «Quercus Borago» Ta cymnosuropii «Quercus
Borago Adult Size» (Uriel Pharmacy Inc., CIIA), 1o
CKJIaJTy SIKUX BXOJIUTH OTIPOYHHMK JiKapcbkuid (Borago
officinalis L.). 3a3HaueHi 3ac00M PEKOMEHOBAHO JIJIs1 JIIKY-
BaHHA reMoporo. ['omeonarnunuii rens «Ohm Drainage
Lymphatic» (Ohm Pharma Inc., CIIIA), no ckmamy sikoro

BXO/IUTH He3a0y/Ka mosiboBa (Myosotis arvensis (L.) Hill),
3apeecTpPOBaHO SK 3aci0, Mo Crpuse BIATOKY TiMbH,
BUBOJIUTh TOKCHHU Ta IMOKpaIye MeTadbo1izm [7].

Ha ocHoBi aHamizy nepeniky Hal[loHATBHUX PEECTpiB
JIKApPChKUX 3aCO0IB y JiepKaBax-uJicHaX €BPONEHCHKOro
Coro3y, CKJI1aJIcHOr0 €BPOINEHCHKUM areHTCTBOM 3 JIIKAPCh-
kux 3aco0iB (European Medicines Agency (EMA), Bu-
SIBJICHO, 1110 Cepell 3apEECTPOBAHNX M’ IKHX JTIKAPCHKUX
(dhopM Ha oCHOBI pociuH poaunu [llopcTkonucTi goMi-
HYIOTh TOMEOIaTHYHi 3aCO0H 3 JKUBOKOCTOM JIIKapCh-
kuM [8]. OTpuMaHi JaHi HAaBEJCHO B TAOJUII.

Haiibinbme M’sIKuX JTiKapchbKuX (GOpM 13 JKUBOKOC-
TOM JIIKAPCHKHUM, a came BiciM, 3apeecTpoBano B Hifep-
JaHAax, ¢ BOHU MPeJICTaBlIeHI KpeMaMH Ta TelsMU.
[TicTe 3aco6iB 3apeecTpoBano B HiMeuuwHi, 1o Tpu 3a-
cobu —y benprii, Jlarsii Ta JIuTei, o 1Ba — B ABCTpii Ta
CrnoBauunni. Buznaueno, 1o 11i 3acobu pekoMeH/10Ba-
HO 3aCTOCOBYBATH JUIS TIOJIETIIICHHST OOJIO Ta CHMIITO-
MiB, TIOB’SI3aHUX 3 TPaBMaMH (CIIOPTUBHI TPABMH, PO3-
TSTHEHHsI 3B’ 5130K, BUBMXH, CHUHIII), TIPH 3alajbHUX 1 Je-
reHepaTHBHUX NPOIIecax OMOPHO-PYyXOBOTO arapary Ta
HIKIpH (TEHI0BATIHIT, OYpPCUT, EMIKOHIUIIIT, IepiapTpUT
JIOTIATKH ), TA30CTETHOBOTO H KOJIIHHOTO CYIJI00iB Ta Xped-
Ta (apTpo3, MoJapTpo3, COHIUI0apTpo3) [8].

Y HallioHaJIbHOMY TIEpPEITIKY JIKapChKUX 3aco0iB [ pertil
€ Ma3i Ha OCHOBI ajikaHu (apOyBanbHOl (Alkanna tinc-
toria (L.) Taush) — Epouloderm ointment (lotpov EALoc-
Etoupua [epropiopevne Evbuvne A.T. lotpov EXac ETLE.
(Iatron Hellas L.T.D.) s nikyBaHHS paH i BUPa3oK Ta
Helixderm ointment (Ioatpov EAAac Movompoomnn Etoupio
[Tepropiopevne Evbvvne A.T. latpov EAdac M.E.ILE.)
JUTS JIIKYBaHHSI OTIKiB, TEMOPOIO, YCKIIATHEHUX BHPA30K
PI3HOT eTioNorii, 30KpeMa epuTeMH, By3JI0BOTO MepiapT-
puty Tomio [8].

Y ®paHiiii 3apeecTpoBaHO aKTUBHI CyOCTaHIIIT JIst
TOMEOTIaTHYHNX Ma3eH, cepe IKUX CyOCTaHIii Ha OCHOBI
YKUBOKOCTY JIiKapchbkoro — Symphytum officinalis Lehning
(Laboratoires Lehning), Symphytum officinale Boiron
(Boiron), menynku temuoi — Sticta Pulmonaria Boiron
(Boiron), Sticta Pulmonaria Lehning (Laboratoires Lehning)
Ta BOJIOBHKa Jikapchkoro — Anchusa officinalis Boiron
(Boiron) [8].

Bpasunbcpka Gpapmanesrnuna kommnanis Ache Labo-
ratorios po3poOuiia Ta BuBena Ha papManeBTUIHUI pu-
HOK KpeM «Acheflan» Ha ocHOBI Kopiii BepOEHOBUIHOT
(Cordia verbenacea DC), sixuii € e(heKTUBHUM TPH TEH-
JIMHITI, M’ SI30BUX OOJISIX 1 3aMajieHHi, Y TOMY YHCI TIPU
TpaBMax — YIIKO/KEHHSIX 3B 30K 1 ynapax [9, 10].

[Nonpw HasBHICTH Cy4acHHX TIperapariB, y4eHi pisHuX
KpaiH aKTUBHO MPAIIOIOT HaJl PO3POOKOIO Ta IOCIHKEH-
HSIM HOBHX TEPCIIEKTUBHUX cepeqHuKiB. Tak, B Ipani
po3pobieHo kpem Ha ocHoBI Cordia myxa L., a B Iuuii —
renb Ha ocHOBI Cordia obligua Willd. 3 npoTu3zanais-
Hoto akTuBHICTIO [11, 12]. Ha ocHoBi Heliotropium indi-
cum L. cTBOPEHO Ma3b, 1110 CIIPHSIE 3aTOEHHIO PaH B EKCIIe-
PHMEHTI IIPU CTPENITO30IMH-1HyKOoBaHOMY JiadeTi [13].

Takox B Ipani po3pobneno masb 3 Arnebia euchroma
Rolye. (Johnst.). Ha ocHOBI mozBiiiHOTO CIIITIOTO paH/I0-
Mi30BaHOTO KOHTPOJILOBAHOTO JOCII/KEHHS y 60 jKIHOK
BUSIBJICHO, 1110 3aCTOCYBAHHS I1i€] Ma3i 3MEHIITY€ TOBIHHY
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Tabmuia

M’siki nikapcbKi popMu Ha OCHOBI )KMBOKOCTY JIIKapCHKOTO,
3apeecTpoBaHi B kpaiHax €EBponeiicbkoro Cowosy

KpaiHa Ha3sa npenapary Bupo6HmK
ABCTDIS Dr. B6hm Schmerzgel Apomedica Pharmazeutische Produkte GmbH, ABcTpin
P Traumeel Gel Biologische Heilmittel Heel GmbH, HimeuunHa
Flexagile Creme Procter & Gamble Health Belgium BVBA, benbris
benbria Traumeel Gel Heel Belgium NV, benbris
Traumeel Cream Heel Belgium NV, benbris
Pecny6nika bonrapis | Traumeel S Biologische Heilmittel Heel GmbH, HimeyunHa
Yexia Traumeel Biologische Heilmittel Heel GmbH, HimeuunHa
Mpeuin Traumeel® S Ointment Biologische Heilmittel Heel GmbH, HimeuunHa
Traumeel S ziede Biologische Heilmittel Heel GmbH, HimeuunHa
Natsis Zeel T ziede Biologische Heilmittel Heel GmbH, HimeuunHa
Deutsche Homoopathie-Union DHU-Arzneimittel GmbH & Co.
Rewma-Gel .
KG, HimeuumnHa
Traumeel S Biologische Heilmittel Heel GmbH, HimeyunHa
futea Zeel T Biologische Heilmittel Heel GmbH, HimeuunHa
Deutsche Homoopathie-Union DHU-Arzneimittel GmbH & Co.
Rewma-Gel .
KG, HimeuumnHa
A.Vogel Creme Arnicaforce Biohorma BV, Elburg, Higepnaxngu
Homeocare Exercito gel TIMM Health Care B.V., HigepnaHgu
Spiroflor® SRL . .
Spierengewrichtsgel, VSM Geneesmiddelen BV, HigepnaHgu
gp!roﬂor SRL. VSM Geneesmiddelen BV, HigepnaHaw
pierengewrichtscreme
Higepnangn Traumeel H creme Heel Belgium NV, benbris
Trqumeel H . Heel Belgium NV, benbria
Spierengewrichtsgel
Trgumeel 5 . N Heel Belgium NV, benbria
Spierengewrichtscreme
Traumeel S Spierengewrichtsgel | Biologische Heilmittel Heel GmbH, HimeuurHa
Trimaplant créeme Harras Pharma Curarina Arzneimittel GmbH, HimeuunHa
Traumeel S Biologische Heilmittel Heel GmbH, HimeuunHa
Zeel T Biologische Heilmittel Heel GmbH, HimeuunHa
. Traumaplant Schmerzcreme Harras Pharma Curarina Arzneimittel GmbH, HimeuunHa
HimeuunHa B . -
Traumaplant Harras Pharma Curarina Arzneimittel GmbH, HimeuunHa
Kytta Geruchsneutral P&G Health Germany GmbH, HimeuunHa
Kytta Schmerzsalbe P&G Health Germany GmbH, HimeuyrHa
MonbLa Traumeel S Biologische Heilmittel Heel GmbH, HimeuunHa
MopTyranis Elds Cream P&G Health Germany GmbH, HimeuunHa
PymyHin Traumeel S Biologische Heilmittel Heel GmbH, HimeuunHa
Traumeel S Biologische Heilmittel Heel GmbH, HimeuunHa
CnoBayunHa ; . -
Traumaplant Harras Pharma Curarina Arzneimittel GmbH, HimeuunHa

Mpumitka. CknageHo 3a gaHumm European Medicines Agency [8].

KUY Ha )KUBOTI i 00’ €M Tauii py 0XKUPiHHI, He BUKJIH-
KarouM >koaHUX noOivnux edekriB [14]. Croyarky Ha
OCHOBI gociipkeHb Ha 50 mypax Oyno BUsIBICHO edek-
TUBHICTH Ta Oe3neyHicTb Masi 3 Arnebia euchroma s
3arO€HHSI paH Ta OMiKiB, HA/laJli Ha OCHOBI CIIIIOTO PaHIO-
Mi30BaHOTO KOHTPOJIBOBAHOTO JTOCIiIKEHHS Y 45 marti-
€HTIB — MOKPAILIEHHsI pereHepaltii TKAaHWH IPH OMIKY JIpy-
roro crynens [15-17]. Takox BUSBIEHO e()EKTUBHICTh

Ma3i 3 [POMOBUKOM JIBOKOITipHUM (Onosma dichroanthum
Boiss.) y cTuMynioBaHHI IpoLIeCy 3arO€HHS BIAKPUTHX
XIpypriuHux paH y mypis [18].

VY TypeuuuHi B pe3ynbTaTi JOCHiAIB Ha TBapUHAX
BUSIBJICHO PaHO3aroloBaIbHY aKTUBHICTH Masi 3 Arnebia
densiflora (Nordm.) Ledeb. [19].

Haykosui Himeuunnu ta Yecwhkoi PecnyOuiku mipo-
BOIMIN JOCTibKeHHs: kpeMy « Traumaplanty (Harras Pharma
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Curarina, HimeuunHa), po3po0iieHOro Ha OCHOBI Symphy-
tum Xuplandicum Nyman., 110 € IPUPOTHUAM CXPEIICHIM
BugoM Symphytum officinale L. Ta iHTpOJyKOBaHOTO
Symphytum asperum Lepech. Ha ocHOBI nonBiitHOTO CI1i-
MIOTO PaHAOMI30BaHOTO KOHTPOJIBLOBAHOTO JIOCIIIKEHHSI
y 278 nopocnux Ta 108 miteit BikoM Bix 3 10 12 pokis
BUSIBIICHO, O KpeM «Traumaplanty € epekTHBHUM Ta
0e3rmeyHnuM 3ac000M JUIsl JIIKYBaHHS TPaBM M’ SIKUX TKa-
HUH 13 cajiHaMu. HeToKkcHYHICTh KpeMy 3a0e3euyeThCst
BUKOPHCTAHHSM KYJIBTHBOBAaHOI CHPOBUHH 3 HU3bKUM BMiC-
TOM TIPOJTI3UIUHOBHX AJIKAJIOIIB Ta CIIOCOOOM OTpUMaH-
HsI GKCTPAKTIB 13 BUXOJIOM MPOIYKTY, IPAKTUIHO a00 MOB-
HICTIO BUIBHOTO Bij HUX [20, 21].

HaykoBui Yecbkoi PecryOmniku y BiIKpUTOMY JOCTI/I-
keHHi 105 marienTis i3 MOpyIIeHHIMH TisUTbHOCTI OTIOPHO-
PYXOBOT CHCTEMH 3aCTOCOBYBaH Ma3b « Traumaplant®
Ointment» (Harras Pharma Curarina Arzneimittel GmbH,
HimeuuuHa), 1110 MICTUTB SIK JiH0Uy PEUOBUHY Symphy-
tum peregrinum Ledebour. (cunoHiM Symphytum offici-
nale L.). BigMiueHO BUpa)KEHHI TePaNieBTUYIHUI BILTUB
Ha XPOHIYHI Ta MiATOCTPI CAMITOMH, 110 CYIPOBOIKY-
BAJIMCh MIEPEBAKHO (DYHKIIIOHATBHUMH MOPYIICHHIMH
Ta OonsimMu B M’s13ax [22].

B Inaii Ha ocHoBi Carmona retusa (Vahl) Masam
(cunoHIM Ehretia microphylla Lam.) po3po06iieHO Ma3b,
sIKa B eKCIICPUMEHTI Ha Iypax MPUCKOPIOE TIpoIec 3a-
TOEHHS PaH IIISIXOM CTUMYITIOBaHHSI iX eriternizarii [23].

Ha kadenpi dpapmarii [Bano-dpankiBcbKOro Halio-
HAJIBHOTO MEIMYHOTO YHIBEPCUTETY PO3pOOIICHO CKIIa/
Ta TEXHOJIOTIIO, @ TAKOXK CTaHJIapTU30BaHO Ma3sb 3 eKC-
TPaKTOM BOJIOBHKA JIIKAPCHKOTO (Anchusa officinalis 1.) [24].

BoroBuk niikapchKuii 3pocTae Ha MoJisx Ta 3a0yp’si-
HEHHX MICISIX, IEPEBAYKHO HA MAIOTIOKHBHHX CJIa00-
KUCJIMX IPYHTaX Maiike 110 BCiii Teputopii Ykpainu (Kpim
JIHinpoBchKo-MoJo4aHChKOT OS3CTIUHOT 00MIACTI), Y CTeITy —
Iy’Ke PiJIKo, sSIK 3aHeceHa pociuHa [25].

Pesynbrati 1ociiKeHb rocTpol TOKCHYHOCTI OTPH-
MaHOi Ma3l JaroTh MiJCTaBH 3apaxyBaru 11 10 V Kiacy
tokcrngHocTi (K. K. CuopoB) — pakTHYHO HETOKCHYHI.
ExcnieppuMeHTaIbHO BHSIBIICHO PaHO3arorOBAIBHY aKTHB-
HICTh Ma3i 3 €KCTPAKTOM BOJIOBHKA JIIKAPCHKOTO [24].

3BaKaro4yu Ha JIOCTYITHICTh CHPOBUHH, HASIBHICTB PO3-
PPOOJIEHOT TEXHOJIOT T OISPYKAHHS EKCTPAKTY Ta Mas3i 3 eKCTPaK-
TOM BOJIOBHKA JIIKAPCHKOTO, & TAKOXK EKCIIEPUMEHTAIIb-
HO MIATBEP/PKEHY iX HETOKCHYHICTD Ta (hapMaKooriy-
HY aKTHBHICTb, IEPCIICKTUBHUM [TOCTAE CTBOPEHHS KOM-
OiHOBaHMX TIperapariB 3 EKCTPAKTOM BOJIOBHKA JIIKapCh-
Koro [24].

BucHoBKH Ta nepcrieKTHBH NOAATBIINX 0CTIKEHD

1. BusiBieHno, mo B YKpaiHi 3apeecTpoBaHO M’sKi
JiKapchki popMu y BUINISII Ma3ed Ta rejiiB Ha OCHOBI
JMIIe OHOTO BUIY ponuau LIopcTKoIHCTI — )KUBOKOCTY
JKapCHKOTO.

2. Cepen M’SIKMX JIKapChKUX ()OPM HA OCHOBI BUJIIB
ponuan LIopcTKONMCTI 3HAYHO TEepeBaKkatoTh TOMEO-
MaTUYHI CePEIHUKH.

3. Ha papmaueBTnyHOMY PUHKY ITOpSi 3 TIpemnapa-
TaMH JKUBOKOCTY JIIKQpPCHKOTO HasBHI TAKOXK JIKApChKi
3aco0M Ta aKTHBHI CyOCTaHIIT 3 OT'iPOYHUKOM JIIKapCh-
KUM, HE3a0Yy/IKOIO MOJIbOBOIO, aJIKaHOH (hapOyBaIbHO,
MEJIYHKOIO TEMHO0, BOJIOBHKOM JIIKAPCHKUM Ta KOPII€0
BEpOCHOBHTHOIO.

4. ITpoBOASTHCS aKTUBHI JJOCIIPKEHHS HAsSBHUX 3a-
CO0iB i3 KMBOKOCTOM JIIKQpPCHKUM Ta CTBOPECHHS 1 BUB-
YCHHSI HOBUX M’SIKHX JIIKAPCHKUX (DOPM 3 BUAAMU POILY
Apne06is, [emiorpon, Kopaist, [pomoBuk, ETepis Ta
Bonosuxk.

5. 3 omiany Ha BUIICHABEACHE NEPCIIEKTUBHUMU
€ TIOAAJIBIIN JIOCIJIKCHHS [ CTBOPEHHS €(DeKTHBHUX
Ta MaKCUMaJbHO Oe3leyHuX 3aco0iB Ha OCHOBI BHUIIB
ponunu LlopcTronucti.

Konduikr inTepeciB: BifcyTHil.
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HanionansHuit papmaneBTHUHUHN yHIBepcuTeT MiHiCTEpCTBA OXOPOHU 3/10pOB’ s YKpaiHu

AHani3 acopTMMeHTYy JliKapCbKMUX NpenapaTiB-iMyHOCTUMYJIATOPIB,
npeacTaBfieHUX Ha PUHKY YKpaiHu

MeTa pocnigxeHHs. [poBecTu aHani3 3apeecTpoBaHMX NpenaparisB rpynu iMyHOCTUMYNSATOPIB AN OOrpyHTY-
BaHHS OOUINbHOCTI CTBOPEHHS Ta opraHisaLii BUpobHMLTBa HOBMX NpenapariB Ha OCHOBI NPUPOAHMX [VH i, 30Kpema,
IMINH 3eMNeHOl Ta XOBTOI.

Marepianu Ta Mmetoau. Y poboTi BUKOPUCTAHO Nepenik NikapCbknx npenapariB, CknageHni 3a oilinHuMmn axe-
pernamu iHdopmalLlii, KM onpautoBany METOAaMM y3aranbHEHHS, cuctemaTtuaadii, rpadiyHim Ta metTogamu nopis-
HSAMBHOTO N CTPYKTYPHOrO aHaniay.

Pe3ynkrati Ta ix o6roBopeHHs. MNpoeeneHo aHania hapMaLeBTUYHOMO pUHKY YKpaiHu LLOAO aCOPTUMEHTY 3apeecTpo-
BaHWX NiKapCbKMX NpenapariB-iMyHOCTUMYNSATOPIB. 34iCHEHO CTPYKTYpM3aLito BigibpaHoro nepeniky nikapcbkux 3a-
cobiB 3a ATC-knacudikaLiero, MOXo4KEHHAM, CKNaaoM, BUPOOHNYOI 03HAKOH | BUAOM flikapcbkoi hopmu. 3a BMpo6-
HMYOI 03HaKoK — BiNbLUICTb NiKapcbkMx 3acobiB BiTYM3HAHOrO BMpobHMUTBa (63,58 %). BuanaveHo, wo npenapatu
[OCNiXyBaHOro CerMeHTa BUMyCKaloTb Y BUTMAAi TBepAMX Ta piakvux popm. JOMiHAHTHUMM Ha BiTYM3HAHOMY dhapma-
LEBTUYHOMY PUHKY € PO3YMHW ANSA iH'EKLiN Ta HEAOCTAaTHLO PO3BMHEHUM € aCOPTUMEHT TBEPAMX NiKapCbkux hopM.
Ha dapmaueBTMYHOMY PUHKY BiACYTHI MpenapaTty Liei rpynu 3 NpUpogHUMM FIIMHAMK i, 30KpeMa, rmMHamMm XOBTOK Ta
3€eMeHoH0.

BucHoBkW. [JoBeAeHO BiACYTHICTb Ha YKPATHCbKOMY PUHKY iIMyHOCTUMYNATOPIB HA OCHOBI NPUPOOHUX [FWH, Lo
CBigYNTb NPO AOUISNBbHICTb YNPOBaAXXEHHS HA PUHOK HOBUX BITYM3HSHUX NpenapaTis 3 iMyHOCTUMYMOBAbHOK A€o Ha
OCHOBI NPUPOAHNX FMNH, 30KPEMa FTINH XXOBTOI Ta 3ereHOl.

Knrodoei cnosa: chapmayesmuyHuli pUHOK; fnpenapamu-iMyHOCMUMYAsimopu; ariuHU npupoOHi; aruHU xoema
ma 3eneHa

V. Rybachuk, Yu. Lyakhovchenko, A. Yanko
National University of Pharmacy of the Ministry of Health of Ukraine

The analysis of the drug assortment of immunostimulants presented at the Ukrainian
market

Aim. To analyze the registered medicines of the group of immunostimulants in order to determine the feasibility
of creating and organizing the production of new drugs based on natural clays, in particular green and yellow clays.

Materials and methods. The list of medicinal products compiled from official sources of information was used in
the work; it was processed by the methods of generalization, systematization, graphical method, as well as the methods
of comparative and structural analysis.

Results and its discussion. The analysis of the Ukrainian pharmaceutical market concerning the range of the regis-
tered immunostimulants has been performed. Structuring of the selected list of medicines by the ATC-classification,
origin, composition, production characteristic and dosage form type has been carried out. By production basis the majority
of medicines are of domestic production (63.58 %). It has been determined that drugs of the segment studied are pro-
duced in solid and liquid dosage forms. Solutions for injection are prevalent at the domestic pharmaceutical market,
and the range of solid dosage forms is under developed. At the pharmaceutical market, there are no drugs of this group
with natural clays, in particular yellow and green clays.

Conclusions. The absence of immunostimulants based on natural clays at the Ukrainian market has been proven;
it indicates the feasibility of introducing new domestic drugs with the immunostimulating action on the basis of natural
clays, in particular yellow and green clays, to the market.

Key words: pharmaceutical market; immunostimulants; natural clays; yellow and green clays

B. . Peibauyk, HO. I1. JlaxosyeHko, A. 0. AHko
HaumnoHanbHbIN hapmaueBTuyYecknii yHuBepcenteT MnHmucTepcTBa 3gpaBooXpaHeHnst YKpavHbl

AHanus dCCOpPTUMEHTa NNeKapCTBeHHbIX npenapatoB-MUMMYHOCTUMYIATOPOB,
npeacTaBlieHHbIX HA PbIHKE praMHbl

Llenb nccnegoBaHus. NpoBecTy aHanu3 3aperncTprpoBaHHbIX NpenapaToB rpynmbl UMMYHOCTUMYNSITOPOB A4S
YCTaHOBMEHWS Lienecoobpa3HoCTM CO3AAaHUS U OpraHU3aLmmn NpoM3BOACTBA HOBbIX MpenapaToB Ha OCHOBE NpPUpoa-
HbIX [MINH, B YACTHOCTW, IMINH 3€MEHON 1 XENTOW.

MaTepuansl u metoabl. B pabote ncnonb3oBaH nepeveHb NekapCTBEHHbIX NpenapaToB, COCTaBMNEHHBIN Mo odu-
upanbHbIM UCTOYHMKaM MHpopMaLmm, KoTopbin obpabareiBany metogamy 06o6LLeHVs, cuctemaTusauum, rpadm4eckum
1 METOAaMM CPaBHUTENBHOIO U CTPYKTYPHOTO aHanunaa.
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PesynbTathl M ux o6cyxaeHue. MNMpoBeneH aHanua apmaueBTUYeCKOro pbiHka YKpauHbl N0 acCOPTUMEHTY
3apEerncTPMPOBaHHbIX JIEKAPCTBEHHbIX NMPenapaToB-MMMYHOCTUMYNSTOPOB. OCyLLECTBNEHO CTPYKTYPUPOBaHME OTOBPaHHO-
ro nepeyHda nekapcTBeHHbIX cpeacTs Nno ATC-KJ'IaCCI/I(*)I/IKaLLVIVI, npoucxoxgeHuto, cocTtaBy, NpPon3BoACTBEHHOMY MpuU-
3HaKy 1 BMAY nekapcTBeHHON hopMbl. [0 NPoM3BOACTBEHHOMY MPU3HAaKY — OOMbLUMHCTBO NEKapCTBEHHBIX CPeACTB
oTevecTBeHHOro npomnssoacTea (63,58 %). OnpegeneHo, 4To Npenaparbl UCCNEAYEeMOro CerMeHTa BblNycKalTCs B BUAE
TBEpAbIX U XKUOKUX NEKapCTBEHHbIX (hopM. JJOMUHAHTHLIMM HA OTEYECTBEHHOM (hapMaLLeBTUYECKOM pbiHKE SBMSIOTCS
pacTBOpbI ANt UHBEKLUMIA Y HEAOCTATOMHO Pa3BUTLIM SIBISIETCS aCCOPTUMEHT TBEpAbIX NlekapcTBeHHbIX dhopM. Ha chapma-
LIeBTUYECKOM pbIHKE OTCYTCTBYIOT npenapathbl 4aHHOW rpynmbl C NPUPOAHBIMY FIIMHAMU, B YaCTHOCTM, FMHAMU Xen-

TOW 1 3eMneHOoNn.

BbiBoAbI. ,El,oxasaHo OTCYTCTBME Ha YKPANUHCKOM PbIHKE MMMYHOCTUMYINATOPOB Ha OCHOBE NMPUPOAHbIX MMWH, YTO
cBunaeTenbCcTByeT O uenecoo6paaHocw| BHeApeHUA Ha PbIHOK HOBbIX OTEYECTBEHHbIX npenapartoB C UMMYHOCTUMYIN-
pyrowinm OencTBMemM Ha OCHOBe NpUpoaHbIX MMXH, B YaCTHOCTH, MWH KENTon 1 3eNeHoN.

Knroueenle cnoea: d)apmaueemu'-/eCKuU PbIHOK; rpenapambi-UMMYHOCMUMYIAMOPbI; 2rUHbI npupode/e,'

2JTUHbI XXefimas u 3eJieHas

Beryn. XXI cropiuys € TaKoX MOYaTKOM HOBOT epr
CHiBICHYBaHHS JIFOAMHU 1 MiKpocBiTy. CriocTepiraeThest
nosiBa 30yJHUKIB HOBUX 1H(EKIii OaKTepialbHOTO Ta Bi-
PYCHOTO MOXO/KEHHS, a TAKOK HEBIUHHOTO MOIIMPEH-
HSl PE3UCTEHTHUX JI0 Cy4acHUX (hapMaleBTUUHUX Ipe-
napatiB (PI1) mrramiB. HeoOXigHOIO CKIIa0BOIO OOPOTH-
0 3 TAKUMH 3aXBOPIOBAHHSMHU € CTIMKUHN IMyHITET, TOMY
0COOJIMBOTO 3HAYECHHS HA LIbOMY eTarli Ha0yBaloTh Mpe-
naparu-imyHoctTumysitopu [ 1, 2].

Octannim gyacom @I npupoaHOro noxomkeHHs Haly-
BaIOTh JIe/Iajl OUTBIIOT MOMYJIIPHOCTI, IO MiITBEPIKYE
craructuka BOO3, 3rigHo 3 sikoro 10 80 % HaceneHHs
IUIAHETH BiJJIa€ MepeBary mpenaparam MpUpOIHOTo Mo-
XOJIKEHHS 3aBJISIKHU IXHIl MPAKTUYHINA HETOKCUYHOCTI,
HEIIKIJTMBOCTI, BIAHOCHIM AOCTYNMHOCTI Ta €()eKTUB-
HocTi. Bece 1ie poOuTh NpUpOAHY CHPOBUHY TEpCIEK-
TUBHUM 00’ €KTOM JIOCIIPKEHHS 3 METOI0 PO3POOKH HO-
Bux OII imyHoctumymoBansHoi aii [3, 4].

Taxoro MepCreKTHBHOI0 CUPOBUHOIO € IPUPOAHI TITH-
HH, 30KpeMa JKOBTa Ta 3eJieHa. Y CBOEMY CKJIa/li 1l IIMHH
MICTATh HEOOXiTHI A5l PYHKIIOHYBAaHHS IMyHHOI CHC-
TEMH TaKi MiKpO- Ta MaKpOECJIEMEHTH, SIK KOOAJIBT, KpeM-
Hil, pocdop, kaami, 3a1i30, Mizib, cipKa, oz Ta iH. [5, 6].
CrBopenns @I1 3 miero NPUPOIHOIO AiF0U0I0 PEYOBHHOIO
SIK aJIBTEpPHATHBH XiMiolpenaparaM J03BOJIHUTH 30ara-
THUTH aCOPTUMEHT e()eKTUBHUX IMyHOCTUMYJISATOPIB, IPH-
CYTHIX Ha (hapMaleBTUHYHOMY PUHKY YKpaiHH.

MeTo10 cTaTTi € MIPOBECHHS aHAJIi3y 3apeecTpoBa-
HUX JIIKAPCHKUX TpenapaTiB-iMyHOCTHUMYIISTOPIB IS
OOTpyHTYBaHHS JIOIUILHOCTI CTBOPEHHS Ta OpraHizaiiii
BUPOOHMITBA HOBHUX BITYM3HSHUX MpeTapariB Ha OCHOBI
NPUPOTHHUX TJIHH.

Marepiaau Ta metogu. OO’ eKTamMu J0CITIHKCHHS
Oy 3apeeCTp0}3aH1 Ha (bapMaHeBTI/ILIHOMy pHHKY YkpaiHi
npenapark iMmyHocTUMyIsATOpiB. [1ix wac mocnmimkeHHs
npoaHanizyBanu iHpopmariro 3 «lepxkaBHOTo peectpy
JKapCchKHUX 3ac00iB YKpaiHU» MO0 3apeecTPOBAHUX
B Ykpaini imyHocTuMymoBansHuX DI, npencraBneHnx
Ha o(inifiHomy caiiti (ctanom Ha 24.10.2020 p.), Ta na-
HHX €JIeKTPOHHOTO A0BinHUKa «KomIeHaiym — JiKapch-
Ki IpernapaTiy», a TAKOX BIIMOBIHI HAYKOBO-ITPAKTHY-
Hi myOmikanii. JIyis iX onpamroBaHHsI BAKOPUCTOBYBAJIH
METOJM y3araJlbHEHHs, CUCTeMaTu3alii, rpadiuHuii Ta
METOM IOPIBHIILHOTO i CTPYKTYpHOTO aHamnizy [7, 8].

Pe3yabTaTn Ta ix o6ropopenns. Ha migcrasi ana-
73y BimiOpaHOro mepeniky mpenapariB 3’sICyBad, 10

Ha BlT‘lI/I3H$IHOMy PHHKY lMyHOCTI/IMleHTOpI/I Mpe/ICTaB-
neni 151 no3uuiero. BusiBneHo, mo HasBHI penaparu
3rigHo 3 ATC-knacudikartiero Hanexars j1o rpynu LO3.
[IpoananizyBaBIy mpenapaTy 1i€i rpyny, BU3HAYWIIN,
110 HAWO1IbIIA KUTBKICTh MTO3UIIIH Npe/icTaBlIeHa Mperna-
paramu iHTepdepony anbda-2b pekoMOIHAHTHOTO JIFO-
nuHu (36,42 %), exinanei (11,92 %) ta inTepdepony
Oera-1a momuau (5,29 %). MeHIa KilbKiCTh TIpe/ICTaB-
JieHa npenaparamu ¢inrpactumy (4,63 %), ratupame-
py anerarty (4,63 %), 6akrepianbHux mizaris (2,64 %),
nerdinractumy, nerinrepdepony anabda-2a, nerinrep-
(depony anbda-2b, intepdepony dera-1b, KoMIuIeKcaMu
MIPUPOIHMX HEOUTKOBHX HU3BKOMOJICKYISIPHUX OpraHiy-
HHX CIOJYK HETOPMOHAIBLHOTO TTOXOKEHHSI, OTPIMaHUX
13 TBApUHHOI eMOpioHanbHO1 TKaHuHH (110 1,98 %), Tmio-
KO3aMiHIMypaMUIIETITHTY, MEPKYPi1yCYKOPO3HUBYCY, TH-
JIOPOHY, TITyTOKCHMY, KMBUX aTeHYHOBaHMX MiKOOaKTe-
piii mrramy BacillusCalmette-Guerin, 6pa3uibCbKOro mij-
mraMmy Moreau Ta aHTHTLI 10 TaMMa-iHTeppepoHny JIto-
o (1o 1,32 %). Halimeniy KibKicTb CTaHOBIISIT:
JIFONCHKUM TPaHyTOLUTHHI KONOHIECTUMYIOBATBHUIN (hak-
TOp, JICHOPACTHM, OmacroreH, lH(pJ'IaMepTI/IH anbda-nry-
TaMiJI- TpHnTocpaH HAaTPIIO, HATPIIO0 OKCOIUTIPOAKPHIH-
HiJlaLeTar, raJjasit, pI/I6OHyKJ'IelHOBa KUCJIOTA, CyXUH 04H-
LICHUI eKCTPAKT TUMYCY, OJII0JOKCHHIN (asoxcumepy
Opomin), mpotedrasun, anodepoH, Hari 0K KBITKH, Hi-
¢damyprua, Acidumlacticum 3DH, Penicilliumglabrum e
voluminecellulae (lyophil., steril) D5, Mucorracemosus
D5, Penicilliumchrysogenum D5, Mycobacteriumbovis
BIDK (BacillusCalmette-Guerin), Aspergillusniger DS,
ramameric BippkuHebkoro (Hamamelisvirginianaspag.
Peka) (mo 0,66 %). Hamu Takox 3adikcoBaHO BiACyT-
Hicte @I iMyHOCTUMYTIOBaNBHOT Ail 3 TPUPOJHUMHU
[JIMHAMM, 10 CBIIYHUTH MPO MEPCHEKTUBHICTh OCBOEH-
HS IILOTO PUHKOBOTO CETMEHTA.

AHani3 po3noAiTy iMyHOCTUMYIISITOPIB 32 JIKapCh-
koto Gopmoto (JID) 3acimuuB (puc. 1-2), mo cTpykTypa
JiKapchbKUX GopM 3a 5 pOKiB MOMEPEaHIX JOCTIIKEHb
3MiHmIack [9]. Hapasi nmpenapatu gociigkyBaHOTo cer-
MEHTa BUITYCKalOTh MEPEBAXHO y BUIIISAAI TBEPAUX Ta
pinkux JI®. Teepai JI® B ocHOBHOMY MpeACTaBIICHi 1MO-
poukamu i modginizatamu (51,70 %), cynosuropismu
(24,71 %) Ta Tabnetkamu (16,85 %). Heznaunoro Kinb-
KicTIO IpericTasiieHi rpanym (3,37 %), kancymu (2,25 %)
Ta 300pH (1,12 %), 110 CBiTUMTH PO HASBHICTH MEPCIICK-
TUBHOI MOKJIMBOCTI PO3LIMPEHHS 1X KifmbKocTi. Cepen
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rpaHynm 36opu
Kancyim '337% 1,12%
Tabnetkn 2,25 %\ TN

16,85 %
N

cynosuTopii
24,71 %

nopoLuku i niodpiniaatn
51,70 %

Puc. 1. CermeHTauis puHKy imyHoCTUMYNsiTopiB (Y %)
rpynu T1Bepgux J1® ctaHom Ha 24.10.2020 p.

pinkux JI® TonoBHI MO3UIIT MOCINAIOTh PO3YUHU IS
iH’exiit (67,72 %), MEHITIO0 KiTBKICTIO TIpe/ICTaBIeHi
kparuti (11,29 %) Ta HacToiiku (9,68 %). 3BepTae Ha cebe
yBary npakTU9Ha BiJICYTHICTh Y 3a3Ha4eHIN TPyIIi TIpe-
napariB y M’ akux JID, 1Mo Takox CBiTYATH PO HEOO-
X1THICTh PO3BHUTKY IIHOTO HAIPSIMKY.

AHaIi3 po3noniay npenapariB-iMyHOCTUMYIISITOPIB
3alIe)KHO Bijl KpaiHU-BHPOOHWKA 3aCBiUMB, 110 JIEBOBA

eKCTpaKT! BaKLMHI
ouponu PIAKi 323 % gy 1y 4 61 9
. :

kpanni 3,24 %

posunHu afi
67,72 %

Puc. 2. CermeHTaLis puHKy iMmyHOCTUMYNsiTOpIB (Y %) rpynu
pigkux J1® craHom Ha 24.10.2020 p.

YacTKa 3 BHPOOHUIITBA ACOPTUMEHTY HAJIEKUTh BITUM3-
HSIHUM BUpOOHHKaM (63,58 %), a KiNIbKiCTh 3aKOPIOH-
HUX TIpenapaTiB cTaHoBUTh 36,42 %. BiTunsHsHi npe-
MapaTy IpecTaBiieHi 96 Mo3uIisMu, IO 1X MMOCTavYal0Th
Ha PUHOK 28 BITYM3HIHMX BUPOOHUKIB (puc. 3). Lfo rpyry
CKJI/IAfOTh TIEPEBAKHO MPETIapaTH JUls MapeHTEePATbHOTO
3aCTOCYBaHHS Y BHUIIISA/II PO3YHMHIB IS iH €Kiii. Bin-
MOBITHO JI0 OTPUMAHUX JAaHHUX, HAMOUTBITY KUTBKICTh
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Puc. 3. CermeHTaList pyHKY BITYN3HAHUX BUPOBHWMKIB iMyHOCTUMYNATOPIB (Y %) 3a AaHUMK
[epxxaBHOro peectpy nikapcbkux 3acobiB YkpaiHu ctaHoM Ha 24.10.2020 p.
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Puc. 4. CermeHTauis puHKy 3apybikHUX KpaiH-BUPOBHUKIB iMyHOCTMMYNATOPIB (Y %) 3a AaHMK
[epxxaBHoro peecTpy nikapcbkux 3acobiB YkpaiHu ctaHom Ha 24.10.2020 p.

npenaparis 3 iIMyHOCTUMYJIIOBAJIBHOIO JIi€F0 BUTOTOBIISIE
TOB «HaykoBo-Bupobunua komtanist «[arepdapmoio-
Tek» (39,58 %), TOB «®3 «biodapma»» (18,75 %) ta
TOB «BAJIAPTIH ®APMAY (5,21 %). Jlesiki Toprosi
Ha3BH IPEJICTaBIICHI B MEPEITiKy KiIbKOMa BUPOOHUKAMH,
30kpeMa «Anbdapekiay Bupoosrore TOB «HaykoBo-
BUpoOHNYa KomriaHis «[HrephapmobioTer»» Ta TOB «BA-
JIAPTIH ®APMAy. Ilpenapar «EPBICOJI® YJIBTPA-
DAPM» ta «EPBICOJI® EKCTPA» Burotosmstiors 11 «J1a-
6oparopis Ep6icy, TOB «Ep06ic» Ta IIpAT «Jlekxim-
XapkiBy.

Sk GauMMo 3 aHMX, HABEACHUX Ha puC. 4, mocTa-
YaJbHUKAaMH IMyHOCTUMYITIOBaIbHHX JI3 iHO3eMHOTO BH-
pOOHUIITBA HaUacTImIe € GapMarieBTUIHI T AIPHEMCT-
Ba Himeuunnu (20,02 %), lBetinapii (12,73 %), Itamii
(10,92 %), I3painto (9,1 %), Actpii (7,29 %), Xopsarii
(5,45 %). o 3,63 % Ha pUHOK [TOCTAYat0Th BUPOOHUKH
3 Aprentrnn, Benmkoi bpuranii, Icnanii, JInteu, [lomsrmi
Ta Pociiicekoi Denepartii. B HezHauHiit kibkocTi (110 1,81 %)
npexacTasieHi BupoOuuku Janii, [naii, Ipnanaii, Hinep-
nauais, Croewii, @inssiHil Ta Opaniii. Ha BiaMiHy Bijg
BITUM3HSIHIX, 3aKOPJIOHHI MTPETapaTy OXOILUTIOIOTH BECh
ACOPTUMEHT JIKapchKkux GopM, HaBeJCHUX Ha puc. 1-2.

Otxe, y pe3yabTaTi IPOBEACHOIO aHajli3y CTPYKTYpU
BITUM3HSHOTO PUHKY TIpENapariB JOBEACHO BiJCYTHICTbH
Ha (apMaIeBTHIHOMY PHHKY IperapariB 3 iIMyHOCTH-
MYITIOBAJILHOIO JI€10 HA OCHOBI PUPOJIHUX [JIMH SIK BIT-

YU3HSIHOTO, TaK 1 3aKOPJOHHOTO BUPOOHUIITBA. ToMy
3 OISy Ha TIOCTABJIEHY METY JOCIIKEHb Ta IX Pe3yiib-
TaTH OYCBUJHUM € HEOOXIJHICTh MOIIYKY Ta BIPOBa-
JDKEHHS 3ac001B 3 TIPUPOITHUMH [IMHAMH, MEPETyCiM TITHH
YKOBTOI Ta 3€JICHOT, Y BUIIISI IMyHOCTHMYJIOBATbHHUX
JIKapChKUX MpernapariB BITYN3HSIHOTO BUPOOHUIITBA, L0
JI03BOJIUTH 30ararutu (hapMaleBTHYHUN PUHOK BHCOKO-
e(eKTHBHUMH TIpernapaTtaMy Ta MiHepaJbHUMH J100aB-
KaMH, 3/[aTHUMH 3a0€311eUUTH BUCOKY SIKICTh TIpo(ijak-
THKH Ta JIIKyBaHHS 3aXBOPIOBaHb, SIKi CYIPOBOIKYIOTb-
Cs1 3HIDKCHHSIM IMYHITETY JIFOIUHH.

BucHoBKH Ta nepcrieKTHBH NOAAJILIINX JOCTI/KEHb

1. Po3misiHyTO acOpTUMEHT 3apeecTpOBaHUX B YKpaiHi
JIKapChKUX TPEnapariB 3 iIMyHOCTUMY/IIOBAJIBHOIO JI€I0
3a ATC-kiacudikariiero, oXopKeHHSIM, CKJIaJIoM, BUPOO-
HAYO0IO 03HAKOIO 1 BUJIOM JIIKApCHKO1 (hOpMHU.

2. BuzHaveHo, 110 i3 3arajibHOI KUTBKOCTI 3apeecTpo-
BaHMX JIIKAPCHKUX TPENapariB-iIMyHOCTUMYJISTOPIB IPy-
i LO3 «IMyHOCTHUMYISTOPHY» BITYM3HSIHI CKIIAJAI0Th
63,58 %, a 3apy0ixai —36,42 %. BiTumsHsani 3ac00H BUITyC-
KarOTbh NIEPEBAKHO Y BUIVISAAL PIAKUX HapeHTepaibHuX JID.

3. JloBeA€HO BiACYTHICTh Ha YKPAiHCHKOMY PHHKY
IMYHOCTUMYIISITOPIB 3 TPUPOJHUMH [TIMHAMH, 11O CBIiJI-
YUTh PO AOLUIBHICTh YIPOBAKEHHS HA PUHOK HOBUX
IIperapariB 3 iIMyHOCTHMYJTIOBATHHOIO JII€I0 Ha OCHOBI
MPUPOIHUX TIIUH 1, 30KpeMa, IIIMHU 5KOBTOI Ta 3€JICHO.

Konduikr inTepeciB: BijcyTHiil.
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' HanioHanbHuii (hapmanieBTHYHUHN yHiBepcuTeT MiHICTepCTBa OXOPOHH 3/10pOB’sl YKpaiHu
2 XapkiBcbKa MEIMYHA aKaJIeMisl MICISAUIIOMHOT OCBITH, YKpaiHa

MeTtoaunyHe 3a6e3neyYyeHHsA aganTUBHOIO yripaBniHHA
BUPOOHUYMMU hapmMaLeBTUMHUMU NigNPUEMCTBaAMMU

Meta. MeToto cTaTTi € po3pobka MeToANYHOro 3abesneyeHHst ynpasniHHS BUPOOHNYMMY dpapmaLeBTUYHUMM Mia-
npuemcteamu (BOI) Ykpainu.

Marepianu Ta meToau. [lo MeToAiB, 3aCTOCOBYBaHMWX Mif Yac AOCNILKEHHS, HanexaTb MeTOAM TEOPETUYHOIO
y3aranbHeHHs1, aHanidy Ta CUHTe3y, CUHepreTU4YHUIM nigxia.

Pe3ynbraTty Ta ix 06roBopeHHs. [MobynoBaHo opraHisauiiHo-eKOHOMIYHMIA MexaHi3aM aganTUBHOIO ynpasniH-
HS BUPOOHUYMMU hapMaLeBTUHHUMU NIJNPUEMCTBAMU, SKMI 3A4INCHIOE CBOKO AiANbHICTL HAa OCHOBI €NEMEHTIB, L0
OKpECHIoTb HAaNPSIMKU yNpaBniHHSA GisnbHOCTI Cy6’ekTiB (hapMaLeBTUYHOI ranyasi, Ta 3MiCTOBHO CTAaHOBWTbL COBOI0 Cy-
KYMHICTb NOCNIAOBHMX NPOLECIB, sIKi BU3HAYaOTh KOMMIEKCHUIA YNPaBMiHCHKWIA BB Ha BCi 06’€KTW ynpaBniHHS, L0
6epyTb y4acTb y iHaHCOBO-roCcNoAapcChKiv AiSnbHOCTI Ta 3abe3nevyoTe onNTUMI3aLilo 1 edPeKTUBHE BUKOPUCTAHHS
BCiX BMAiB BUPOOHMYMX | EKOHOMIYHMX pecypciB. BuaHaueHo, o hopMyBaHHsI opraHizaliniHO-eKOHOMIYHOTO MeXaHi3-
My afanTUBHOIO ynpaemniHHA BUPOOHUYMMU (hapMaLeBTUHHUMY MiANPUEMCTBAMU BUMarae Big nignpuemcTs dapma-
LieBTMYHOI rany3i e(bekTUBHOI peanisaLii ynpaBniHCbKuX OyHKLUIN, SKi ICHYIOTb y MeXax eTanis npoLecy ynpasriHHSA Ha
OCHOBI BUKOPWUCTaHHSA BCiX E€MTIEMEHTIB, 3 AKX CKIagaETbCA MEXaHi3M.

BucHoBku. 3pobneHo BUCHOBOK, LLIO METOANYHE 3abe3neyeHHst adanTMBHOMO YNpaBriHHS BUPOOHUYMMY hapma-
LEeBTUYHUMM NigNPUEMCTBAMU [O3BONUTL rocnogapyvMmM cy6’ektam aganTyBaTMCs OO0 3MiH, PO3BMBATUCS B Hanpsimy
NoeAHaHHS iHTepeciB BCiX 3aLiKaBneHNX CTOPIH WOAO KOHKYPEeHTO34aTHOCTI hapMaLeBTUYHOT MPOMMUCIIOBOCTI YKpaiHu.

Knroyoei crioga: adanmusHe yripaeniHHs,; supobHuUYe hapmayesmuyHe monpuemMcmeo; MemooOuyHe
3abearneyeHHs; nikapcbKul 3acib

K. Holybtsova', I.-M. Gurina-Rapinchuk?

"National University of Pharmacy of the Ministry of Health of Ukraine

2Kharkiv Medical Academy of Postgraduate Education, Ukraine

The methodological support of adaptive management of manufacturing
pharmaceutical enterprises

Aim. To develop the methodological support for management of the manufacturing pharmaceutical enterprises
(MPE) of Ukraine.

Materials and methods. The methods used in the study include methods of theoretical generalization, analysis
and synthesis, synergetic approach.

Results and discussion. The organizational and economic mechanism of adaptive management of MPE has
been constructed. It carries out its activities on the basis of elements that determine the main directions of the organi-
zation of management of pharmaceutical entities and substantively represents a set of sequential processes deter-
mining the complex managerial impact on all management facilities involved in financial and economic activities and
providing optimization and the efficient use of all types of production and economic resources. It has been determined
that the formation of organizational and economic mechanism of adaptive management of manufacturing pharmaceu-
tical companies requires pharmaceutical companies to effectively implement management functions that exist within
the stages of the management process based on the use of all elements of the mechanism.

Conclusions. It has been concluded that the methodological support of adaptive management of manufacturing
pharmaceutical enterprises will allow businesses to adapt to change, develop in the direction of combining the interests
of all stakeholders on the competitiveness of the pharmaceutical industry of Ukraine.

Key words: adaptive management; manufacturing pharmaceutical enterprise; methodological support;
medicinal product

K. K. Tony6uoea’, .-M. B. l'ypnHa-PannH4yk?

"HauuoHanbHbI chapMaueBTUYeCKUn yHUBEPCUMTET MUHNCTEPCTBA 30paBOOXpaHEHUs YKpauvHbl

2 XapkoBcbkasi MeauLMHCKas akageMust nocneauniioMHoro obpasoBanus, YkpanHa
MeTo.queCKoe obecneyeHue aganTUBHOIO ynpaBrfieHUA Npon3BoACTBeHHbIMU
chapmaLeBTUHECKUMU NMPeanpUATUAMU

Uensb. Llenbio ctatbn aBnseTca pa3paboTka meToanyeckoro obecneyeHns yrnpasrneHnss Npou3BoACTBEHHbIMU
hapmauesTudeckumm npeanpuatTuamm (MOM) YrpanHeol.

Martepuansbl n metopabl. K MmeTogam, ncnonb3dyembelM B Uccrie4oBaHWUK, NpuHaanexar MeTodbl TEOPETUYECKOro
0606LLeHns, aHanm3a 1 CMHTe3a, CUHepPreTU4ecKuii Noaxoa.
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PesynbsraThi U Ux obcyxaeHue. [ocTpoeH opraHn3aLMOHHO-3KOHOMUYECKWI MEXaH3M afanTUBHOTO YNpaBneHNs
NPOU3BOACTBEHHBIMY hapMaLeBTUYECKUMU NPeanpPUATUSIMIA, KOTOPbIN OCYLLECTBRSET CBOK AeATENbHOCTb Ha OCHO-
B€ 3NIEMEHTOB, ONpefensioLLMX HanpaBneHns ynpasreHus AesTenbHOCTY CyObeKTOB hapMaLeBTUYECKOo cdepbl,
1 cofepKaTeribHO NpeacTasnsieT cobol COBOKYMHOCTb MOCNeA0BaTENbHbIX MPOLECCOB, ONPeaensioLLMX KOMMIIEKCHOe
yrnpaBreH4Yeckoe BrusiHiE Ha Bce 0BLEKTbI YNpaBrieHusi, y4acTByoLIME B (DUHAHCOBO-XO3SIMCTBEHHON AeSTENbHOCTU
1 obecrneymBatoLLe onTUMU3aLMIO U 3PEKTUBHOE UCMONb30BaHME BCEX BUAOB NPOM3BOACTBEHHbBIX U SKOHOMUYECKUX
pecypcoB. OnpeaeneHo, 4To hOPMUPOBaHME OPraHM3aLMOHHO-9KOHOMUYECKOTO MexaHu3Ma afanTUBHOMO yrnpasrne-
HWS NPON3BOACTBEHHBIMU hapMaLeBTUYECKUMU NPeanpusTUaAMU TpebyeT oT NpeanpusTuii hapMaLeBTUYecKo cde-
pbl 3HEKTUBHON peanusauum ynpasreHYeckux YHKLMIA, CYLLECTBYIOLLMX B paMKax 3TanoB npoLecca yrnpasneHus
Ha OCHOBE UCMOJb30BaHMS BCEX 1IEMEHTOB, 13 KOTOPbIX COCTOUT MEeXaHU3M.

BbiBoabl. CenaH BbIBOA, YTO MeToAunYeckoe obecrneyeHne aganTyBHOMO yNpaBrieHUsi NPON3BOACTBEHHbIMU
hapMaLEeBTUYECKUMU NPEeANPUSTUSIMU NO3BONUT XO3ANCTBYOLWMM CyGbekTaM afanTMpoBaThCsl K UBMEHEHUAM, pas-
BMBaTbCS B HaMpaBrieHWN COYETaHUS MHTEPECOB BCEX 3aMHTEPECOBAHHbBIX CTOPOH MO KOHKYPeHTOCnocobHocTH dhap-

MaLeBTUYECKON NPOMBbILLNEHHOCTU YKpPauHbI.

Krroueenle crioga: adanmuegHoe ynpasnieHue; npou3sodcmeeHHoe hapmayesmuyeckoe npednpusimue;

Memoduyeckoe obecrieyeHue; riekapcmeeHHoe cpedcmao

Beryn. CydacHuii cTaH eKOHOMIKHM YKpaiHA BUMarae
KOHCTPYKTUBHUX CTPYKTYPHHUX 3pYyLICHb IPAKTHYHO
y BCIX rajry3sx HaliOHaJbHOI'O IOCIONApCTBa, 0co0Iu-
BO B THX, BiJI IKAX 3aJIS)KUTh PiBeHb HAIlIOHAIBEHOI 0e3-
neku Jepxasy. GapMarieBTHUHA IPOMHCIIOBICTD € TUM
BHJIOM €KOHOMIYHOI JisUThHOCTI, SIKa CIIPOMOXKHA 320e3-
MEYUTH KpaiHy 370pOBUM CyCHIILCTBOM Ta 3pOOUTH Ba-
TOMHI BHECOK Y PO3BUTOK HALliOHAIBbHOI EKOHOMIKH.

[MuTanHs amanTUBHOTO YIIPABIiHHS 1 afanTarii mi-
MIPUEMCTB KIIOUOBUX rajxy3ell eKOHOMIKM YKpaiHu 10
CY4aCHUX MaKpPOEKOHOMIYHHX YMOB Ta BUKJIMKIB I0CTA€E
B IICHTPi YBaru HayKOBOi CITUTLHOTH, OCKIJIbKH, K JO-
BOJMTH IIPAKTHKA, TUIBKU TAaKUH BUJ YIIPABIIiHHS € Hali-
OUTBIII MPUHHATHUAM IIOJI0 KPU3OBUX SIBHII], MiHIIHBOCTI
30BHIILIHBOTO CEPEAOBHILA TA EKOHOMIYHO] 3aJI€KHOCTI
Big maunemii COVID-19.

[Ipobnemu i TeHAEHLIT PO3BUTKY aIaITUBHOTO YIIPAB-
JIHHA B TisITBHOCTI MIPOMHCIIOBUX MiAIIPUEMCTB OyIu
[IPEAMETOM BUBUEHHS Oaratbox HayKoBLiB. Cepen HUX:
P. binoson [1], T. I'punsko [2], H. Kymux [3], K. OpnoBa
[4] Ta in. oo muTaHk ynpaBiIiHHAS HiANTPHEMCTBAMEU
(hapMaLieBTUYHOTO CEKTOPa, TO BOHH 3aBKAU IT0OCTABAIIH
B IIEHTPI YBardl MPOBiTHAX YYEHNX — MPEICTABHUKIB Tajy3i.
3HauHUI BHECOK B ONPALIOBAHHS 03HAYEHOI Ipo0IeMu
3poomm: 1. bornapesa [5], b. [pomoBuk [6], 3. MuymKo [ 7],
L. IectyH [8], O. [locunkina [9], B. Tonouxo [10] Ta iH.
AJle TMTaHHs. METOAMYHOTO 3a0€31eUEeHHS aJallTUBHOTO
YIPaBIiHAS BUPOOHHYUMH (PapMaIieBTUIHUMHE TTiPH-
emctBamu (BDII) Yipainu He onpaiboBaHO JOCTATHHOIO
MIpOI0 Ta OTPEOYIOTh JOCIiIKEHHS 1 pO3pOoOKH B Ha-
MpsIMY TIHOBUX MEXaHi3MiB PO3BHUTKY (hapMalleBTHIHOT
ITPOMHCIIOBOCTI.

Merto10 cTaTTi € po3po0Kka METOIUYHOTO 3a0e31e-
yeHHs ynpaiiaas BOII Ykpainn.

Marepiaiu Ta metonu. J[o MeTomiB, 3aCTOCOBYBaHHX
y JOCIHIDKEHHI, HAIEKaTh METOIM TEOPETHIHOIO y3araib-
HEHHS, aHAJI3y Ta CHHTE3Yy, CHHEPTeTUIHHIA TTiAX1]T.

Pe3yabraru Ta ix o6ropopenns. Croroani ¢papma-
LIEBTUYHA [TPOMUCIIOBICTb YKPAiHU EPEKUBAE BKK] YaCH,
110 1TOB’s13aHO 3 Oararbma npuarHamu. [Ipobnemu ynpas-
JIHHSA, 10 BKE HE 33JJ0BOJILHAIOTE YMOBH ChOTOJICHHS,
€ CBOEIO CYTTIO OJHI€I0 3 OCHOBHHUX IIE€PELIKOJ] BUXOLY
B®II na Mi>kHapOIHI pUHKH Ta peaizallii X MmoTeHIin-
HHX MOXJIMBOCTEH Y HALIOHAJIBHOMY TOCHIOAAPCTBI KpaiHH.

[IpoBeneHi mociimkeHHs TOBeNH, o s (papma-
LIEBTUYHOI IPOMHUCIIOBOCT] YKpaiHU BIIPOBA/DKEHHSI a/1all-
THUBHOTO YTIPaBIIiHHSA € iHCTpyMeHToM Buxomy B®II i3
KPH3H, OCKUIBKH 3aCTOCYBaHHS Cy4yacHUX 1HCTPYMEHTIB
MapKETHHTY, MCHEIXKMEHTY, JIOTICTHKH Ta ()OPMYyBaHHS
1 peasizariist JiHOBUX MEXaHi3MiB 3a0e3reueHHs (DyHK-
LIOHYBaHHS FOCIOAAPYMX CYO €KTIB 103BOJIMTH IIPOBEC-
TH TIEBHI 3MiHH, CIIPSIMOBaHI Ha TIOCHJICHHSI COIialIbHO-
eKoHOMIYHOI (hyHKIT (papmarrii B3arami.

MertonuuHe 3a0e31e4eHHs aJalTHBHOTO YIPaBIiHHS
BO®II cknmanaernbest 3 1BOX OIOKIB: IHCTUTYIIIHHOTO ¥ opra-
Hi3aIiifHOTO, IO TICHO B3a€MOIIOB ’s13aHi Ta HECYTh TIEBHI
(byHKITi1 HOPMaTHBHO-TIPABOBOTO Ta YIPABIIIHCHKOIO XapakK-
Tepy, sIKi HOBUHHI TapaHTyBaTH AOCSTHEHHS PEe3yJbTa-
Ty SIK JUIS BUPOOHHKA, TaK 1 Ut CrioXKuBava (papmaries-
TAYHOT POTYKIIil.

AKTyanbHICTh TPOOJIEMATHKY JIEP’KABHOT IO THKU
LI0J0 PO3BHUTKY (hapMaLleBTUYHOTO CEKTOpa rajty3i 0Xo-
POHU 3710pOB’ s 3pOCTAE BiANOBIIHO A0 MOCUIICHHS TCH-
JICHIIIH PO3BUTKY HAIIOHAJFHOI O€3MeKn KpaiHu, 3011b-
meHHst (piHaHCOBO-EKOHOMIYHHX, 30BHIIITHHOTIONII THYHUX,
iHpOpMaIifHMX Ta iHIHUX 3arpo3. Tomy 0cobMMBO Bax-
JIMBOIO € HEOOX1AHICTh BAOCKOHAJICHHS 3aKOHO/IABCTBA,
CHIPSIMOBAHOI'O HA aKTHBI3allil0 EKOHOMIYHOTO PO3BUTKY
(hapMarieBTHIHOI TPOMHCIIOBOCTI.

[HCTHTYIiHE 3a0€31eYeH s aalITHBHOTO YITPaBITiH-
Hs1 BOII nocsiraetbest 3aBAsSKM HOPMAaTUBHO-IIPABOBOMY
3a0e3IeUeHHI0 PO3BUTKY Tajy3i, B3a€EMOJIii OpTaHiB Jiep-
KaBHOI BJIaJH, CIICLIJII30BaHUX ACPKABHUX YCTAHOB Ta
CYCIILIIbCTBA.

IHcTuTymiiine 3a0e3neuenns nisuibHOCTI BOII 6azy-
€ThCS1 HA YMHHOMY 3aKOHOZABCTBI YKpainu, 30kpema Kon-
LeNLil pO3BUTKY OXOPOHHU 30POB’sl HACEJIEHHs YKpaiHu
[11] Ta HamionamnbHi# crparerii pehopMyBaHHSI CHCTEMHU
OXOpOHH 3710pOB’st YKpaiau Ha iepion 2015-2025 pp. [12].

Opra#nizariitHuii OJIOK METOIUYHOTO 3a0€3eYeHHS
ajantuBHOTO yripapiiaHsA BOII € mpoBigHNM, OCKITBKH
Jla€ ySIBIICHHS PO MPAKTUYHI Aii rocrogapyoro cyo’ekra
I0/I0 pealtizaiii NOTEHIIIIHHUX MOXIIMBOCTEH PO3BUTKY
Ta CHHEPTeTUYHOI0 e(heKTy BiJ KOMILIEKCY 3aXO/iB, 10
CTOCYIOTBCSI ONEPaLifHOrO LIUKITy BUPOOHHIITBA, MEHEIK-
MEHTY Ta MapKETUHTY, JIOTICTUYHUX IIPOLIECIB TOLIO.

Jliist 3a6e3nedeHHs CTaOUTbHOCTI AisUTBHOCTI MiATIPH-
€MCTBY HEOOXi/THO (popMyBaTH Taki CTparerii po3BHUTKY,
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Kl 0 3a0e3MeunIi BUCOKY MaHEBPEHICTh 1 THYUYKICTh
MOCTABJICHUX LTI B yMOBaX MiHJIMBOI'O 30BHIIIHBOTO
cepenosuiia. To6TO po3poOKa METOIUIHOIO 3a0e31e-
YeHHs1 aganTuBHOTO yrpasiinas BOII e nyxe cBoevac-
HOIO Ta HEOOX1THOIO 3 TIOIVISITY CTpaTerii 1 TAKTUKH BHU-
PpOOHMYO-TOCTIONAPUOT | KOMEPLIIHHOT TISTBHOCTI TOCIIO-
Japuux cy0’€KTIB raimysi.

Ha nmymKy aBTOpiB, BEJNMKY yBary BapTo NPUALISTH
OprasizaiiftHuM cTpyKkTypam yrpasiinas BOII, mio no-
BUHHI BiJITIOBIZIaTH TAKUM YMOBaM: OyTH YHi()iKOBAaHUMHU;
CTaHOBHUTH COOOI0 CYKYIHICTh €JIEMEHTIB, 110 Nepely-
BalOTh Y NIEBHOMY B3a€MO3B’SI3KY; BOJIOIITH CYYaCHUMH
TEXHOJIOTISIMH YIIPABJiHHS B TaiTy3i (papMarieBTUIHOT Ipo-
MHCJIOBOCTI; MaTH OpraHi3aliiHO-eKOHOMIYHUI Mexa-
Hi3M aJanTUBHOTO yrpapiinas BOIL.

OpranizaniitHo-eKOHOMIYHHI MEXaHi3M aJJalITUBHOTO
yrpasninast BOIT npoBauTh cBOO JisLIBHICTh Ha OCHOBI

€JIEMEHTIB, 10 BU3HAYAIOTh OCHOBHI HAINpsIMU OpraHi-
3aii yrpaBiHHS TisSUIBHOCTI Cy0’€KTiB (hapMalieBTHY-
HOTO PUHKY (pHC.). 3a3Ha4eHUI MeXaHi3M ITOBUHEH 3Mic-
TOBHO CTAaHOBHTH COOOO CYKYITHICTh MOCHIZOBHUX TIPO-
LECIB, 1110 BU3HAYAIOTH KOMIUICKCHUI YIPABITIHCHKHI BIUTUB
Ha BC1 00’ €KTH ypaBIliHHs, sIKi OepyTh yyacTh y (iHaH-
COBO-TOCIIONIAPCHKIH JISTTBHOCTI, Ta 3a0€31euyBaTH OIITH-
Mi3allito i epeKTHBHE BUKOPUCTAHHS BCiX BUIIB BUPOO-
HUYUX Ta EKOHOMIYHUX PECYypCiB.

3ayBayKUMO, 1110 POPMYBaHHS OpPraHi3alliiiHO-eKOHO-
MIYHOTO MEXaHi3My aJ1anTuBHOTO ynpasiinus BOIT pu-
Marae Bijl iANpHEMCTB (PapMarieBTHUHOTO CEKTOpa edek-
THBHOT pealti3alii yrnpaBiiHCbKUX QYHKIIIH, 10 ICHYIOTh
y MeKax eTariB MpoLecy YIPaBIiHHS 3 BUKOPUCTAHHSIM
yCIX €JIEMEHTIB, 3 SIKUX CKJIAJa€ThCSI MEXaHI3M.

IcHye TicHMIA B3a€MO3B’SI30K MK OpraHi3aliiiHO-IpaBo-
BOIO Ta (piHAHCOBO-EKOHOMIYHOFO CKIIaI0BOIO OpraHizalliiiHo-

OpraHi3auiiHo-eKOHOMIYHMI MexaHi3M afAanTUBHOrO ynpaBniHHA BUPOGHMYMMU
chapmMaLieBTMMHUMM NiANPUEMCTBaMM

OpezaHizauiliHo-npasoea cksadoea

®PiHaHCOB80-eKOHOMIYHa cKnladoea

®Peani3auisi KagpoBoi, eKonoriyHoi Ta
couianbHOi NONITUKU BUPOBHUYMMHI
hapmaueBTUYHUMU NigNPUEMCTBaMU

Ta KOMEepPUiNHOT AisinbHOCTI
©® 3aCTOCYBaHHS iHCTPYMEHTIB
MapKeTUHIy Ta NOTiCTUKN

OpraHizauiiHe

ONs 30iNCHEHHS BUPOOHNYO-rOCNoAapChKOT

® Cy6ewnaii, poTauii cy6’ektam ans
BXXWBaAHHS 3aX0AiB 3 NiABULLEHHS
eeKTMBHOCTI BUPOBHNYO-
rocnofapcbKoi AisnbHOCTI

@ PO3MilLIeHHs1 iep)KaBHMX 3aMOBIEHb
Ha npuaGaHHs
nikapcbkunx 3acobis

®diHaHcoBe

iHppacTpyKTypn BUPOGHUUMX
thbapmaueBTUYHNX NiIANPUMEMCTB

| _|3ab6e3neyeHHs|
3abe3neyeHHst V ® KoHLenuis pO3BUTKY OXOPOHMN ' ® PO3BUTOK AepKaBHO-NPUBATHOIO
3[00pOB’A HaceneHHs YkpaiHu napTHepcTBa WoAo afanTuBHOro
@ HaLjioHanbHa cTpaTerisi pechopMyBaHHS ynpasriHHs B”p°6H”lf"'M"'
CUCTEMM OXOPOHM 330POB'S YKpaiHN dapmaLeBTUYHUMU NiIZNPUEMCTBaMM
@ [linbroBe onofaTkyBaHHSA rocnogapyumnx
cy6’eKTiB 3@ yMOBM po3pobku Ta
3aKoHuW, NOCTaHOBM, Hakasw, J\ BNPOBaKEHHS HUMWN HOBUX BUAIB
po3nopamKeHHs, Npaeuna, HopMu, Onoparky- hapMaLieBTUHHIX NPOAYKTiB
HopmatugHo- —I\ cTaHpapTy, niueHsii, ceptudikaty, KBOTH BaHHA ~}/ © 3meHwerHs NpubyTky, Wo niansrae
| npaBoBe ans Bupo6HMUMX hapMaLeBTUHHIX ONOAATKYBaHHIO, Ha BENN4NHY
3a6e3neyeHHsA ‘}/ NiANPMEMCTB, LUO BIAMNOBIAAIOTE YUHHOMY 3acobiB, cnpsiMoBaHUX Ha po3byaoBy
3aKOHO[ABCTBY Ta UMHHIl Ta MofepHisaLito BI/I‘p06HI/NI/IX
HOpMaTWBHO-NPaBOBIN Gasi cpapmaLeBTUHIX NiANPUEMCTB
® [TogaTkoBi caHKLUii B pasi BUSIBNIEHHS
. NOpYLUEHHSI BUHAYEHUX BUMOT
® CTBOpEHHs1 BaHKy AaHUX hapMaLeBTUYHOT Py i .
. 0 SIKOCTi (hapMaLeBTUYHUX NPOAYKTIB
npoaykuii Ta yaockoHaneHHs 3acobiB oro A pmauy poay
IHcbopmaitiHe [0BeAeHHs [0 NMOTEHLINHNX CMoXMBaYiB
° 17 i .
saBesnedeHns IHhopmaLiviHa I'II/JTp'VIMKa BMPOBHNYMNX PeryrioBaHHs LiH Ha (hapMaLesTIuHy
thapmaLeBTUHHUX MiANpUeMCTs PeryntoBaHHs NPOoAYKLiito AN OKPeMUX KaTeropiit
cucTemi u . i
y LiH ‘/ crioxvBavis
(iTn, NneHcioHepw, iHWi kaTeropir)
® CucteMHe crnpusiHHsi 3 6oKy opraHiB MoBHe abo YacTkoBe NOKPUTTS
OepxxaBHOT Bnaaum peanisauii OHOMKETHUMM KOLUTaMM BiACOTKIB 3a
J\ iHBECTULIIHNX NPOEKTIB, NOB’'SI3aHUX i3 K KpeauTamy Ha po3BUTOK BUPOBHMYMX
. . . eauTy- . .
MopepHisauieto iHdpacTpyKTypu P apMaLeBTUYHKX NiANPUEMCTB, siKi
IHhpacTpyKTypHe AepHisall hpacTpykTyp BaHHS: ¢hapmaesT. Anp B,
L BMPOBHUYMX hapMaLeBTUHHUX | aKTUBHO 3aliMaloTbCs iHHOBALLINHOO
3abeaneyeHHs ‘V nignpnemcrs nisnbHicTO
® 3any4eHHs1 iHBECTOPIB y PO3BUTOK

Puc. CknapoBi opraHisaLiiHo-eKOHOMIYHOro MexaHiaMy afanTuUBHOTO ynpaerniHHSA BOI (po3pobreHo asmopamu)



74 ISSN 2415-8844 (Online)

BICHMK ®APMALLIT 1 (101) 2021

€KOHOMIYHOTO MEXaHI3My a/IalITUBHOTO yripaiiaHs BOII,

noOy0OBaHUIN Ha OCHOBI aHalli3y HasBHUX MpoOIeM

y hapManeBTHIHOMY CEKTOPI.

ChorosiHi B yMOBax CKJIaJIHOT €KOHOMIYHOT CHUTYaIlii
ta nomupeHHs nanaemii COVID-19 cnocrepiraerses
MeBHA OOMEXKEHICTh IHAHCOBUX PECYPCiB, HE3BAKAIOUU
Ha BHCOKY 3aTpeOyBaHicTh (papMalieBTHUHOT TPOAYKIIii,
TOMY pO3BHBATH (hapMalleBTUUHY IIPOMHUCIIOBICTH HEOO-
X1JIHO, BUKOPHCTOBYIOUH BC1 IHCTPYMEHTH MapKETHHTY,
MEHE/DKMEHTY Ta JIOTICTHKH 32 JOTPUMaHHS TIeBHUX TIpa-
BWJI 1 HOPM, CIIPSIMOBAHUX Ha OHOBJICHHSI 1 MOJIEpHi3a-
LI} TOCIOJApUHX Cy0 EKTIB.

Ha nymky aBTOpiB, CbOTO/IHI BKpali HEOOX1THO:

*  ONTHUMI3yBaTH OpraHi3aliiiHy CTPYKTYpY yIpaBIliH-
Hs1 BOII;

*  IPOBOAMTH aKTHBHY POOOTY MO0 peaizallii rpaH-
TOBHX ITPOTpaM y (hapMareBTHIHOMY CEKTOpi;

*  3aCTOCOBYBATH iHHOBAIIil{HI IHCTPYMEHTH MapKETHH-
Ty ¥ JIOTICTHKHM B PAaKTHYHIN NisNIBHOCTI TOCTIO-
Jlapuux cy0’€KTiB;

*  MITPUMYBATH IPOTPAMH JIEP’KABHO-IIPHBATHOTO T1APT-
HepcTBa y (hapMalleBTHYHOMY CEKTOpi;

*  3[iliCHIOBATH iMITIEMeHTallio JokymeHTiB €C y dap-
MAaIeBTHYHOMY CEKTOPI.
dapmaneBTHIHa IPOMHUCIIOBICTD € TIPUBAOINBOIO ra-

JIy33F0 JIJIs1 IHBECTOPIB, ajie Ha NUIAXY (piHAHCYBaHHS MPO-

€KTIB Ta Iporpam € 0ararto Meperiko]] y miaHi HopMma-

THUBHO-IIPABOBOTO 3a0€3IEYECHHS Ta BUCOKOTO PiBHS OFOpO-

KpaTu3My B Harniii kpaini. ToOTo iHBecTyBaHHs y (ap-

MAaIeBTUUHHH CEKTOP MOBHHHO OYTH OpraHi30BaHO Ta-

KHM YUHOM, 1100 1HBECTOD, SIKUH Mae Oa)kaHHs BKJIACTH

KOILITH B MiIPUEMCTBO a00 TIPOEKT, HE BiUyBaB HE3PY-

HOCTEH, a BCl OpraHi3aiiiHi mpoueaypH BigOyBaaucs

IIBUJKO i KOHCTPYKTUBHO.

VY Mexax MEeTOIMYHOro 3a0e3neYeHHs a1alTHBHOTO
yrpasninas BOIT mobynosa opraHizaiiiiHO-eKOHOMiYHO-
'O MEXaHI3MYy € ITOCIiIOBHOO IHCTPYKIIERO IS peasizartii
CTpaTeriyHuX IUIaHIB 1 TAKTUYHUX 3aBJIaHb 100 JOCST-
HEHHSI IEBHOTO PiBHS PO3BHUTKY FOCIIOAPUYOTO Cy0’ €KTa.

oo migBuILieHHS] €PEKTUBHOCTI aIalITUBHOTO YIIpaB-
ninast BOIT, To MoykHa BUOKpeMHUTH J1Ba OJIOKK — OpraHi-
3aiiHUNA Ta EKOHOMIYHHIA.

Jlo opranizaniiHOTO OJIOKY HaJeKaTh:

*  PO3BHTOK MapKETHHTOBHX JIOCIIIKEHb;

*  pO3BHUTOK iH(OPMAIIHHO-KOMYHIKAI[IIHOT ITOJIITHKH;

*  KOHTPOJIb 32 I[IHOBOIO NojiTHKOI0 BDII;

*  IOUIMPEHHS JACPKABHO-TIPUBATHOTO MMapTHEPCTBA
y cepi papmarieBTHIHOTO BUPOOHHIITBA.

J10 eKOHOMIYHHX HaNpsIMiB HAJIEKATh:

*  YIOCKOHAJICHHS MTOJATKOBOI CHCTEMH;

*  IpsiMe Jiep)KaBHE IHBECTYBaHHS 1 MIATPUMKA 1HIINX
Jokepen dinancyBanHs BOIT;

* (opMmyBaHHs Ta peaiizallis AePKaBHUX CKOHOMIU-
HUX MPOTpaM MiATPUMKH (hapMaleBTHIHOT TPOMHC-
noBocTi B ymoBax nannemii COVID-19;

* mpodeciiiHe KapoBe 3a0e3MCUCHHS;

*  PO3BHUTOK PHHKY (DiHAHCOBO-KPEAMTHHX IOCIYT;

*  CKOPOYCHHS OMOKETHOTO Ne(iluTy.

Meroanune 3a0e3redeHHs! aaalTHBHOTO YIIPABIiH-
Hs1 BOIT n03BonuTh rocronap4yuM cy0’€KTam aJlanTtyBa-
THUCS IO 3MiH, PO3BUBATHUCS B HANPSIMKY ITOE€THAHHS 1H-
TEpeCiB yCiX 3alliKaBJICHUX CTOPIH IOJI0 KOHKYPEHTO-
3IATHOCTI (papMarieBTUYHOT IIPOMHUCIIOBOCTI YKpaiHu.

BucHoBKHM Ta nepcneKTHBY MOAAIbIIUX JA0CTi-
JKeHb. [IpoBesieHe ToCipKeHHS 0co0mMBoCTel (hapma-
LIEBTUYHOI MPOMHUCIIOBOCTI Ta BUPOOHUYMX (hapMalieB-
TUYHHX MIIPUEMCTB YKpaiHU 103BOJIMIO C(HhOPMYBATH
METOANYHE 3a0e3MeUeHHS aIallTUBHOTO YIPaBIIiHHS BU-
poOHMYMMHU (papMaleBTUMHUMH T IIPUEMCTBAMH, SKE
BI/ITIOBIZIa€ CY4aCHUM BHUMOTaM aJIanTallii roCrofapIux
Cy0’€KTIB Ta yMOBaM MPOBAIKEHHS BUPOOHUYO-TOCTIO-
JapchKkoi 1 kKoMeplliitHoi nisibHOCTI. [ToOynoBaHo opra-
HI3aI[I{HO-CKOHOMIYHHUI MEXaHI3M aJIJaliTUBHOTO YIIPaB-
JIHHS BUPOOHUYUMH (hapMarieBTHYHUMH T IIPHEMCTBA-
MH, 1110 CKJIAJAETHCS 13 CYKYITHOCTI IMOCIIIOBHUX TIPOIIe-
CiB, sIKi BU3HAYAIOTh CHCTEMHUH yIIPaBIiHCHKUI BILTHB
Ha Bci 00’ €KTH YIpaBIiHHS, II0 OEpyTh y4yacTh y BHU-
POOHUYO-TOCTIONAPCHKIH 1 KOMEPIIHHIN JisITBHOCTI TOC-
MOJIApYMX CyO €KTIB 1 3a0€3MeuyroTh ONTHUMI3aLLio Ta edek-
THUBHE BUKOPUCTAHHS BCIX BHU/IIB EKOHOMIYHUX PECYPCIB.
3p0o0sIeHO BUCHOBOK, 1110 METOAWYHE 3a0e31eUCHHSI a/1arl-
TUBHOTIO YIIPABIiHHS BUPOOHUYMMHU (apMarieBTHIHUMU
MiMTPUEMCTBAMHE JIO3BOJIUTH TOCIOJAPYUM CYO’ €KTamM
aJIanTyBaTHCS 10 3MiH, PO3BUBATHUCS B HATIPSIMKY TIO€]I-
HaHHS IHTEPECIB yCiX 3alliKaBJICHUX CTOPIH MO0 ITiJI-
BUIICHHS KOHKYPEHTO3/IaTHOCTI (hapManeBTHYHOT Mpo-
MHCJIOBOCTI YKpaiHu.

[NepcneKTHBOO MOAATBIIUX JOCIIIKEHD € 00T PyH-
TyBaHHS COIIaJIbHO-€KOHOMIYHOT €()eKTHBHOCTI a/1arl-
TUBHOTO YIIPABIiHHS BUPOOHUUMMHU (apMarieBTHIHUMU
MiANPHEMCTBAMH.

Konduikr inTepeciB: BijcyTHiil.

MNEPEJIK BAKOPUCTAHUX JIKEPEJ IH®OPMAIIIT

1. Binosoxn P. I, Kamoxxna I. B. Apanraris cuctemu ynpapiiiHHS HiIIPUEMCTBOM J0 BUKIIUKIB cepenoBuina. Haykosuii sichux Xepconcvko2o
Oeporcasroeo yrigepcumemy. 2016. Y. 1, Bun. 20. C. 58—62. URL: http://www.ej.kherson.ua/journal/economic_20/1/2.pdf.

2. T'punbko T. B. OcHOBH ynpaBiHHS aIalTHBHUM iHHOBALiIfHUM PO3BUTKOM MiIPUEMCTBA. [Ipobnemu exonomiku. 2011. Ne 3. C. 94-97.
URL.: https://www.problecon.com/export_pdf/problems-of-economy-2011-3 0-pages-94 97.pdf.

3. Kymuk H. M., Cokonenko T. M. TexHo0ris afanTtaiii y cucteMi yrpaBIiHHS TiIMPUEMCTBOM. ExoHomiunull ananiz : 30. HayK. mparb /
Tepnomn. Har. exoH. yH-T; 3a pen. C. L. [lIxkapabana. Tepromins : Exonomiuna gymka. 2013. T. 14, Ne 3. C. 96-100. URL: http://library.
tneu.edu.ua/images/stories/naukovi%20zhurnaly/economichnyy%?20analiz/2013/EA_14_3.pdf.

4. Opmoga K. €. ®opmyBaHHS opraHizaliifHO-eKOHOMIYHOTO MEXaHi3My aarnTallii MPOMUCIOBHX IIAIPHEMCTB JI0 30BHIITHBOIO CEPEIOBHINIA.
IIpobremu meopii ma memooonocii Oyxeanmepcvkoeo 0bniky, konmponio i ananizy. Cep.: Byxeanmepcokuil 001iK, KOHMPONb | AHATI3.
2015. Bum. 2. C. 238-250. URL: http://eztuir.ztu.edu.ua/bitstream/handle/123456789/2635/20.pdf?sequence=1&isAllowed=y.

5. bonnapesa I. B. HaykoBo-MeToan9HI MiIXOIH A0 aIalITUBHOTO YIPABIiHHS (hapMalleBTHIHUMHI OpTaHi3allisiMu : aBToped. JuC. ... KaH/.

¢dapm. Hayk. Kuis, 2011. 23 c.



NEWS OF PHARMACY 1 (101) 2021 ISSN 2415-8844 (Online) 75

6. Tpomosuk b. I1. Crangaprtu dapmaneBTnaHoro ynpasiinus. Qapmayesmuunuii scypran. 2004. Ne 3. C. 18-28.

7. Mnuymuxko 3. M, bonnapesa . B. CydacHi migxoau 10 aJanTHBHOTO YIPaBIiHHS (papMalleBTHIHUMH OpraHi3allisaMu. Ynpagninusa, exono-
mika ma 3abe3neuenns akocmi 6 papmayii. 2008. Ne 2. C. 37-42.

8. Ilecryn I. B., Muymko 3. M. CraH Ta nepclneKTHBH BILUIMBY MakpOOTOUESHHsI Ha IISUIBHICTH (hapMalleBTHYHUX OpraHisauiii B YkpaiHi.
VYnpasninna, exonomixa ma 3abesnevenns saxocmi é ghapmayii. 2008. T. 1, Ne 1. C. 8-14.

9. Jlorictnunmii MeHeUKMEHT hapmarieBTHYHOTO Hixnpremctsa : MoHorpadis / O. B. [Tocunkina ta in. Xapkis : H®ay, 2011. 772 c.

10. Ympasninas ¢apmarieto: miapyd. mrsi cryn. BH3 / B. M. Tomouxo Ta iH. ; 3a pex. B. M. Tonmouka. Xapkis : H®aV: 30m0Ti cTopinkw,
2004. 388 c.

11. KoHmermist po3BUTKY OXOPOHH 3/10pOB’st HaceNneHHs Ykpainu : Yka3 [Ipesunenta Ykpainu Big 07.12.2000 p. Ne 1313/2000. URL: http://
zakonS5.rada.gov.ua/laws/show/1313/2000.

12. IIpoext HarionanbsHOT cTparterii moOyjoBH HOBOI CHCTEMH OXOPOHU 37I0pOB’s B YKpaiHi Ha nepiox 2015-2025. Anmexa. online.ua. 2014.
URL: http://www.apteka.ua/article/315522.

REFERENCES

1. Bilovol, R. L., Kaliuzhna, 1. V. (2016). Naukovyi visnyk Khersonskoho derzhavnoho universytetu, 1 (20), 58—62. Available at: http://
www.ej.kherson.ua/journal/economic_20/1/2.pdf.

2. Hrynko, T. V. (2011). Problemy ekonomiky, 3, 94-97. Available at: https://www.problecon.com/export_pdf/problems-of-economy-
2011-3_0-pages-94 97.pdf.
3. Kulyk, N. M., Sokolenko, T. M. (2013). Ekonomichnyi analiz: zb. nauk. prats, 14 (3), 96-100.

Orlova, K. Ye. (2015). Problemy teorii ta metodolohii bukhhalterskoho obliku, kontroliu i analizu. Ser.: Bukhhalterskyi oblik, kontrol i analiz,
2, 238-250. Available at: http://eztuir.ztu.edu.ua/bitstream/handle/123456789/2635/20.pdf?sequence=1 &isAllowed=y.

5. Bondarieva, 1. V. (2011). Naukovo-metodychni pidkhody do adaptyvnoho upravlinnia farmatsevtychnymy orhanizatsiiamy. Extended
abstract of candidate s thesis. Kyiv, 23.

Hromovyk, B. P. (2004). Farmatsevtychnyi zhurnal, 3, 18-28.
Mnushko, Z. M., Bondarieva, 1. V. (2009). Upravlinnia, ekonomika ta zabezpechennia yakosti v farmatsii, 2, 34-37.
Pestun, 1. V., Mnushko, Z. M. (2008). Upravlinnia, ekonomika ta zabezpechennia yakosti v farmatsii, 1 (1), 8-14.

Posylkina, O. V., Sahaidak-Nikitiuk, R. V., Zahorii, H. V., Horbunova, O. Yu., Yurchenko, A. P. (2011). Lohistychnyi menedzhment
Sfarmatsevtychnoho pidpryiemstva. Kharkiv: NFaU, 772.

10. Tolochko, V. M., Mishchenko, I. V., Velykyi, D. L. et al. (2004). Upravlinnia farmatsiieiu. Kharkiv: Vyd-voNFaU: Zolotistorinky, 388.

11. Ukaz Prezydenta Ukrainy vid 07.12.2000 r. Ne 1313/2000 «Kontseptsiia rozvytku okhorony zdorovia naselennia Ukrainy». zakon3.rada.
gov.ua. Available at: http://zakon5.rada.gov.ua/laws/show/1313/2000.

12. Proekt Natsionalnoi stratehii pobudovy novoi systemy okhorony zdorovia v Ukraini na period 2015-2025. (2014). Apteka online.ua.
Available at: http://www.apteka.ua/article/315522.

0 XN

BinomocTi npo aBTopiB:
Tony6uora K. K., 3aBigyBauka Bijainy acnipantypu, Hartionansauit papmareBTuaHMit yHiBepcuTeT MiHICTEpCTBA OXOPOHH 310pOB’sT YKpaiHu.
E-mail: aspirantura@nuph.edu.ua. ORCID: https://orcid.org/0000-0002-6068-442X
I'ypina-Paninuyk [.-M. B., kannunarka eKOHOM. HayK, JOIIEHTKA Kadexpn MEHEPKMEHTY 1 €KOHOMIKH B CIMEiHIH MeanInHI,
XapkiBcbka MeTMUHA aKaJeMis MicIsIUIuIoMHoiI ocBiTH. E-mail: inessa.gurina@gmail.com. ORCID: https://orcid.org/0000-0003-3423-4924
Information about authors:
Holybtsova K., head of the Postgraduate Studies Department, National University of Pharmacy of the Ministry of Health of Ukraine.
E-mail: aspirantura@nuph.edu.ua. ORCID: https://orcid.org/0000-0002-6068-442X
Gurina-Rapinchuk I.-M., Candidate of Economics (Ph.D.), associate professor of the Department of Management and Economics
in Family Medicine, Kharkiv Medical Academy of Postgraduate Education. E-mail: inessa.gurina@gmail.com.
ORCID: https://orcid.org/0000-0003-3423-4924
HNndopmanus 00 aBTopax:
Tony6uosa K. K., 3aBenyromas otneaoM acnupanTypsl, HaruoHansHbli (apManeBTHUeCKUi yHIBEPCUTET MUHHCTEPCTBA 34PAaBOOXPAHCHUS
Vkpaunsl. E-mail: aspirantura@nuph.edu.ua. ORCID: https://orcid.org/0000-0002-6068-442X
I'ypuna-Panunuyk M.-M. B., kananaar 5K0HOM. HayK, JOLEHT Kadeapbl MEHEDKMEHTa U SKOHOMUKH B CEMEHHON MeILINHE,
XapbKOBCKasi MEUIIMHCKas akaeMHsl TOCICANIIIIOMHOro obpasoBanus. E-mail: inessa.gurina@gmail.com.
ORCID: https://orcid.org/0000-0003-3423-4924
Haoitiuna 0o pedaxyii 18.01.2021 p.



76 ISSN 2415-8844 (Online) BICHMK ®APMALIIT 1 (101) 2021

EKCINNEPUMEHTAJIbHA TA KINIHIYHA PAPMAKONOIA

UDC 616.12-008.331.1:616-08:616-051 https://doi.org/10.24959/nphj.21.43

K. Vovk',|0. Sokruto'], A. Kratenko', R. Redkin', N. Orlovetska?, O. Dankevych?

"V. N. Karazin National University, Ukraine
?National University of Pharmacy of the Ministry of Health of Ukraine

The study of medication adherence in patients with arterial
hypertension in the practice of a family doctor

The treatment of arterial hypertension (AH) is one of the most significant problems of modern internal medicine.
Elevated blood pressure (BP) is a major risk factor for atherosclerosis, mainly coronary heart disease and damage to
the brain vessels. Medication adherence (MA) is a complex problem in patients with chronic cardiovascular diseases,
especially AH.

Aim. To study MA when treating patients with AH in a real Ukrainian out-patient practice for 8 weeks.

Materials and methods. The sample of 274 patients with AH included men and women over 18 years old with the initial
level of office systolic blood pressure (SBP) of 140-179 mm Hg and diastolic blood pressure (DBP) of 99-100 mm Hg against
the background of the antihypertensive therapy or without it. Initially, BP was measured at the doctor’s office (office blood
pressure) in all patients who were enrolled in the study; the body mass index (BMI), as well as risk factors were calculated,
and the concomitant therapy was assessed. The quality of life was determined by a visual analog scale (VAS score). Patient
adherence to the drug therapy was evaluated using the Morisky Medication Adherence Scale (MMAS).

Results and discussion. To conduct the study according the MMAS test all patients were distributed in two
groups with low MA (MMAS = 3 or 4, n = 181) or high MA (MMAS < 2, n = 93) by the psychometric scale. The results
of the MMAS test obtained were confirmed by the reliability parameter used in psychometrics (Cronbach’s Alpha > 0.7). It was
found at the end of the study that BP levels less than 140/90 mm Hg of 50.6 % of the Low MA group patients and
47.7 % of the High MA group patients were reached. A decrease in SBP < 140 mm Hg or a decrease in 20 mm Hg and
more from the initial level, as well as a decrease in DBP < 90 mm Hg or 10 mm Hg and more was observed in 98.8 %
of patients in the Low MA group and in 98.4 % in the High MA group. After 8 weeks of observation, the quality of life
significantly improved in both groups; however, in the Low MA group this improvement was more pronounced — more
than 85 points instead of 82.8 by the VAS scores for the High MA group.

Conclusions. The effectiveness of the AH treatment and achievement in the target BP level depend on the pa-
tient's MA. Regular visits to the family doctor’s clinic mobilize patients, and are one of the factors that increase adherence
to the treatment, along with pharmaceutical care.

Key words: arterial hypertension; medication adherence; primary care; physician-patient communication;
systolic blood pressure; diastolic blood pressure; Morisky Medication Adherence Scale

K. B. Boek',|O. B. CokpyTto'|, A. C. KpateHko', P. I. Peabkin', H. ®. Opnoeeubka?, O. C. [JaHbkeBUY?

' XapkiBcbkuii HauioHanbHUIM yHiBepcuteT iMeHi B. H. KapasiHa, YkpaiHa

2 HaujioHanbHuI hapmaLueBTUYHUIA yHiBepcuTeT MiHicTepcTBa OXOPOHM 300p0B’sS YKpaiHu

LocnigXeHHA NPUXUNBLHOCTI A0 NiKyBaHHA Yy NaUieHTIB 3 apTepianbHOLO FinepTeH3icto

y npakTuui cimerMHoro nikaps

Mera. JlikyBaHHs apTepianbHoi rinepTeHsii (AlN) — ogHa 3 HanBaxnuMBeilLMX Npobnem cyvacHoi MeanumHn Ta dap-
makoTepanii. MNigeuileHnii aptepianbHuin Tuck (AT) € OCHOBHMM (haKTOPOM pU3UKy aTepockreposdy, 0ocobrnmeo XxBopob
cepus Ta ypakeHHs1 MO3KOBOro kKpoBoobiry. MpuxunbHicTb Ao nikyBaHHA (1) € cknagHot npobrnemMoto y nauieHTIB i3
XPOHIYHMMM CEepLEBO-CYANHHUMW 3axBOproBaHHAMMK, ocobnueo Al Lle gocnigxeHHs 6yno po3pobneHo Ans Bu3Ha-
yYeHHs M1 nig yac nikyBaHHA nauieHTiB 3 AT npoTaroM 8 TWXXHIB B yMOBaX NPakTUKM CIMENHOrO nikapsi.

Marepianu Ta metoau. Y rpyni 3 274 nauieHTiB 3 Al" HOnoBiku Ta XiHkn 49,6-53,2 poKiB i3 NO4aTKOBUM PIBHEM CUCTO-
nivyHoro aptepiansHoro Tucky (CAT) 140-179 MM pT. CT. Ta giacToniyHoro aptepiansbHoro Tucky (JAT) 99-100 mm pT. CT.
Ha TNi aHTUrinepTeH3nBHOI Tepanii ado 6e3 Hei. CnoyaTky Kpor’ssHuiA Tuck (KT) BUMiptoBanu y BCix NawieHTiB, siki Oynu
3anuncaHi Ha gocnigpKeHHs B kabiHeT nikaps (apTepianbHui TUCK y KabiHeTi abo odicHe BuMiptoBaHHsA KT), pospaxo-
ByBanu iHAEKC macu Tina, akTopu pM3nky 1N OLIHIOBanu CynyTHO dpapmMakoTepanito. AKiCTb XUTTS BU3Ha4Yanu 3a
BidyanbHoto aHanorosoto wkanoto (VAS). MJ1 B Tepanii ouiHOBanNu 3a 4ONOMOIo LKany NPUXUIbLHOCTI 40 Meauka-
MEeHTO3HOoro nikyBaHHs Mopicku (MMAS).
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Pe3ynbraTy Ta ix o6roBopeHHsA. [1na npoBeaeHHs JoCNigXeHHs, 3rigHo 3 Tectom MMAS, ycix nauieHTiB 6yno
ob’egHaHo y aBi rpynn: 3 HM3bkUM iHgekcom M1 (MMAS = 3 a6o 4, n = 181) Ta Bucokum ingekcom NI (MMAS < 2,
n = 93) ncuxomeTpuyHoi Wwkanu. OTpumai pesynstatn Tecty MMAS nigTBepakeHO napameTpoM HaAiiHOCTI, NPUAHSA-
TMM y ncuxomeTpii (koedpiuieHT Anbda Kponbaxa > 0,7). HanpukiHui focnigXeHHsa BUsiBNeHO, Wwo piBHi KT Huxue
140/90 mm pT. cT. cnocTtepiratotbes y 50,6 % nauieHTiB i3 rpynu 3 Hu3bkum M1 Ta 'y 47,7 % nauieHTiB i3 rpynu 3 BUCO-
kum MJ1. 3HmkeHHss CAT < 140 MM pT. CT. ab0 3HMKEeHHS Ha 20 MM pT. CT. Ta GinbluUe BiA NOYaTKOBOIrO PiBHS, a TakoxX
OAT < 90 mm pT. cT. abo 3HMKeHHS Ha 10 MM pT. cT. i Binble cnocTepiranocs y 98,8 % nauieHTiB rpynu 3 HU3bKOK
MN ta 'y 98,4 % nauieHTiB rpynu 3 Bucokoto MMJ1. Ticnsa 8 TUXKHIB CNOCTEPEXEHHS SKICTb XUTTA 3HAYHO MOKpaLyunacs
B 000X rpynax, ane B rpyni 3 H13bkow )1 ue noninweHHs 6yno GinbL BupaxeHuM — noHag 85 6anis npotn 82,8 3a
VAS ans rpynum 3 Bucokoto IMJ1.

BucHoBku. EdpekTnBHICTb nikyBaHHA AlT Ta JOCATHEHHS LinboBOro piBHA AT 3anexuTb Bif NPUXUNbHOCTI NaLieH-
Ta [0 NikyBaHHs. PerynsipHi BigBiayBaHHs KniHikv ciMenHoro nikaps Mobini3ytoTb NaLieHTiB | € o4HUM i3 dhakTopiB, LLO,
nopsiz i3 hapmaLeBTUYHOI ONiKOH, 30iMbLUYHTb NPUXMIBHICTL 40 NiKyBaHHS.

Knroyoei crioea: apmepianbHa 2inepmeH3is; MpuxusibHicmb 00 JiKy8aHHS,; NepeuHHa 0ornomoea; CriifnKye8aHHs
nikap-nayieHm; cucmoniyHut apmepianbHUl muck; diacmorniqyHull apmepianbHUl MUCK; WkKana npuxusibHocmi 0o
nikysaHHs1 Mopicku

K. B. BOBK1,, A. C. KpateHko', P. . Pegbkun’, H. ®. Opnoseukas?, O. C. [JaHbkeBUY?
! XapbKOBCKMIN HaLMOHanbHbIM yHuBepcutet umenn B. H. KapasuHa, YkpanHa

2 HaumoHanbHbIM hapmaLueBTUYeckunii yHuBepcuteT MnHmMcTepcTBa 3apaBooxpaHeHnst YKpauHbl
MccnepoBaHue NpuBEpPXKEeHHOCTU K NEYEHUI0 Y NaLMeHTOB C apTepuanbHoOmn
runepTeH3nen B NpakTUKe CeMeNHOro Bpava

Lenb. JleueHne aptepuanbHor runepteH3un (AlN) — ogHa 13 BaXXHENLWMX NpobrneM COBPEMEHHON MeOMULMHbI
n chapmakotepanuu. MNMosbileHHOe apTepuanbHoe AasneHve (A[l) ABNAeTcs OCHOBHbIM (hakTOPOM prcKa aTepockKrie-
po3a, ocobeHHO HonesHel cepaua 1 NopaxeHust MO3roBoro kKposoobpatlueHus. [NpuBepxkeHHOCTb K nevexuto (M11),
UMM KOMMNIAeHC, SIBMSETCS CIOXHON NpobrnemMon y naumMeHToB C XPOHUYECKUMY CepaeqHO-CocyamcTbiMu 3aboneBa-
HusMK, ocobeHHo Al OTo nccnenoBaHue GbINO NpoBeAeHo Ans onpeaeneHus MJ1 npyu nedeHnn nauneHToB ¢ Al
B YCIOBMSAX MPaKTUKN CEMENHOro Bpaya.

MaTtepuansl n metoabl. B rpynny 6biny BkntoveHbl 274 naumeHTa ¢ Al': MyX4rHbI U KeHWwuHbl 49,6-53,2 net
C HayarnbHbIM YPOBHEM CUCTONNYECKOro apTepuanbHoro aasnenuns 140-179 mMm pT. CT. M AMacTONMYECKOro aptepu-
ansHoro aaeneHust 99-100 MM pT. CT. HA hOHE aHTUTMNEePTEH3UBHONM Tepanuun nunu 6e3 Hee. CHavana KpoBsiHOe [aB-
nexve (KO) n3mepsnu y Bcex NnauMeHToOB, KOTopble ObiNM 3anucaHbl Ha nccrnegoBaHne B kabuHeT Bpada (apTepu-
anbHoe AaeneHve B kabuHeTe nnun oducHoe namepenne KJ), paccuntbiBan MHAEKC Macchl Tena, daktopbl pucka
1 OLEHMBanu conyTcTBYOLLYO dhapmakoTepanmio. KayecTBo XU3H1 onpeaensanm no BM3yasnbHOW aHanoroson LuKane
(VAS). MJ1 B Tepanuun oueHMBany ¢ NOMOLLbIO LWKanbl MPUBEPXEHHOCTN K MeOUKaMEHTO3HOMY JIEYEHUIO MO TeCTy
Mopwuckn (MMAS).

Pe3ynkraTthl M ux o6cyxaeHune. [ins npoBedeHUs nccrnenoBaHus BCe NauyeHTbl Obinv pasaeneHbl, CornacHo TecTy
MMAS, Ha aBe rpynnbl: ¢ HU3kum nHaekcom MJT (MMAS = 3 unu 4, n = 181) u Bbicokum nHaekcom MJ1 (MMAS < 2,
n = 93) ncuxomeTpuryeckon Lwkanel. MNonyveHHble pesynstaTtel Tecta MMAS noaTBepkaeHbl napamMmeTpoM HaeXHOCTH,
NPUHATBIM B NcuxoMeTpum (koadpdunumneHT Anbda KpoHbaxa > 0,7). B KoHUe nccnenoBaHusi BbIsIBIIEHO, YTO YPOBHU
KO Huke 140/90 mm pT. cT. Habmogatotes y 50,6 % naumeHToB rpynnbl ¢ HU3kuM NI n 'y 47,7 % naumeHToB rpynnbl
¢ Bbicokum [J1. CHmkeHne CAL < 140 MM pT. CT. UK CHWXeHue Ha 20 MM pT. CT. 1 Bonee OT NCXOAHOMO YPOBHS,
a Tarke FAO < 90 MM pT. CT. Unun CHKeHre Ha 10 MM pT. CT. 1 bonblue Habnoganock y 98,8 % nauneHToB rpynmbl C HUA3-
ko MITn'y 98,4 % rpynnel ¢ Beicokow M1, MNMocne 8 Hegenb HabnioAeHUst KAYECTBO XMU3HN 3HAYUTENBHO YIy4LLNIIOCh
B 06eunx rpynnax, Ho B rpynne ¢ Huakou MJ1 aTo yny4ieHve 6bino 6onee BbipaxeHHblM — 6onee 85 6annos npoTve
82,8 no VAS pnisa rpynnbl ¢ Bbicokon MJ1.

BeiBoabl. ShdekTnBHOCTL neveHnsa Al n JOCTUXKEHNS LLeneBoro ypoBHst ALl 3aBUCUT OT CKITOHHOCTM NauMeHTa
K nneyeHunto. PerynsipHble NoCeLueHns KIMHUKN CEMEVHOTo Bpadya MOBMIM3yoT NaUMEHTOB U ABNATCS OAHUM 13 dhak-
TOPOB, YBENMYMBaIOLLMX, Hapsdy ¢ dapMaLeBTUYECKON ONEKON, NPUBEPXKEHHOCTb K NIEHEHUIO.

KnioueBble cnoBa: apmepuasnbHas 2unepmeH3usi; MpUBEPXXeHHOCMb K JIEHEHUI0; MepeuyHasi MoMoWb,
obuwieHue spay-nayueHm; cucmonuyecKoe apmepuarnsHoe 0asneHue; duacmonuyeckKoe apmepuarnbHoe 0asneHue;
wKana npusepxxeHHocmu K rieqeHuro Mopucku

Introduction. Diseases of the cardiovascular system
are mostly chronic, i.e. they require strict long-term treat-
ment of the patient. The treatment of arterial hyperten-
sion (AH) is one of the most pressing problems of modern
internal medicine. Elevated blood pressure (BP) is a major
risk factor for atherosclerosis, mainly coronary heart di-
sease and damage to the brain vessels [1]. Most patients
in Ukraine with AH are treated in primary care, mainly in
district clinics or family practice. And the fact that every
year about 100 thousand inhabitants of the country suf-

fers a stroke is irrefutable evidence of insufficient control
of blood pressure (BP). Control of AH in Ukraine is extre-
mely unsatisfactory as evidenced by the results of the SY'S-
TEM-2 study. The average systolic blood pressure (SBP)
in patients with AH visiting a family doctor or therapist
(among patients taking antihypertensive drugs) is 167 mm
Hg, and the achievement of the target level is observed in
6.9 % of cases [2]. Maintaining a multi-drug medication
adherence is a complex problem in patients with chronic
diseases, especially cardiovascular diseases. At the same
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time, even the use of the most effective drug or fixed-
dose formulations of effective agents may not succeed if
the patient does not want to take the medicine regularly and
clearly follow all the doctor’s recommendations [3].

Initially, compliance or medication adherence (MA)
in modern medicine is understood as voluntary adhering
of a patient to the prescribed treatment regimen. MA is
the degree to which patients follow the recommendations
of their health professionals, and it specifically means
the following four practical manifestations: 1) the patient
takes the medicine on time; 2) he takes it in full dose;
3) he keeps compliance with recommendations on diet
and lifestyle, and 4) for all that he does not feel the wor-
sening of the quality of life [4]. The World Health Orga-
nization proposes that MA is affected by the following
factors: 1) healthcare system or provider-patient rela-
tionship, 2) disease, 3) treatment, 4) patient characteristics,
and 5) socioeconomic factors [5].

According to large-scale studies, patient adherence
is a salient outcome of the process of care. In many dise-
ase conditions, non-adherence to prevention and disease
management activities (e.g., medications, prescription,
screening, exercise, and diet) averages 25 % of patients;
for some medical conditions and in some settings, ad-
herence can be as poor as 50 % or less [6]. Neverthe-
less, in the case of AH, the compliance of patients is only
40 %, while the independent withdrawal of antihyper-
tensive drugs occurs in ~60 % in 6 months from the start
of the treatment [7].

It is also significant to distinguish that MA is much
lower in real-life settings than in clinical trials. The re-
sults of controlled trials are unlikely to be achieved in
clinical practice unless specific measures are taken to
improve compliance with the treatment [8]. Decrease in
MA is accompanied with augmented healthcare costs,
increased cardiovascular disease, and hospitalization rates.
Consequently, finding non-adherent patients in outpatient
settings is important in order to effectively increase AH
control rates. Several self-reported validated question-
naires were developed to monitor MA in chronic disease
patients, including hypertension patients [9]. Among them,
the Morisky Medication Adherence Scale (MMAS) re-

mains the best known and most widely used scale for
studying medication adherence in hypertensive patients [10].

The aim of this work was to study MA when treating
patients with AH in a real out-patient family doctor
practice in Ukraine.

Materials and methods. The study was carried out
in Kharkiv Polyclinic No. 26 at the premises of the Depart-
ment of General Practice-Family Medicine, V. N. Karazin
National University by three cardiologists and eight family
doctors. The study included 274 patients with AH; they
were men and women over 18 years old with the ini-
tial level of office systolic blood pressure (SBP) of
140-179 mm Hg and diastolic blood pressure (DBP) of
99-100 mm Hg against the background of the antihyper-
tensive therapy or without it. The ratio of women to men
was 3 : 1 (178 women and 96 men). Exclusion criteria
were symptomatic hypertension, myocardial infarction
or stroke suffered less than 3 months ago, decompensated
heart failure, decompensated or insulin requiring diabe-
tes mellitus, severe impaired liver and kidney function,
aortic stenosis, pregnancy and lactation (for women).

In addition to the general clinical examination, BP
was measured at the doctor’s office (office blood pressure)
in all patients who were enrolled in the study, the body
mass index (BMI) was calculated. The anamnesis, risk
factors, and the concomitant therapy were assessed.
The quality of life was determined by a visual analog
scale (VAS score). The VAS values rating their health
status on a scale from 0 (worst imaginable health status)
to 100 (best imaginable health status) were determined.
Each question can be scored as: having no problems (level 1),
slight problems (level 2), moderate problems (level 3),
severe problems (level 4), or extreme problems (level 5).
The patient adherence to the drug therapy was evaluated
using MMAS-4 [10]: the self-reported measure of the drug
intake was developed in Ukrainian language by a four-item
scale previously validated (Tab. 1). The theory underlying
this measure was that failure to adhere to a medication re-
gimen could occur due to several factors, such as “you
sometimes had problems of remembering to take your
medication”, “you sometimes forgot to take your medi-
cation”, and problems with the complexity of the medical

Table 1

The four-item MMAS

Question Item ltem Standard | Proportion of “yes”
number Deviation n=274
- . —
Q1 Do you sometimes forget to take your high blood pressure pills? 0373763 83.21%
(No/Yes)
X - - PP
Q2 Are you careless at times about the time of taking your medicine? 0.298044 90.15 %
(No/Yes)
- - PP
Q3 When you feel better do you sometimes stop taking your medicine? 0480381 36.1 3%
(No/Yes)
Have you ever cut back or stopped taking your medication without
Q4 telling your doctor because you felt worse when you took it? 0.483408 37.23%
(No/Yes)

Notes: Scoring: high MA- low MA, yes = 0, no = 1. Rage: 0-4, Mean (weight) n = 274, mean for test, x = 2.47.
Cronbach’s Alpha>0.7. Split-Half (odd-even) Correlation: 0.887. Split-Half with Spearman-Brown Adjustment: 0.940.

Mean for Test: 2.467153285. Standard Deviation for Test: 1.2085528
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Table 2
Characteristics of the study participants
Parameter Low MA High MA p
(n=181) (n=93)
Women / men 135/46 70/23 -
Age (years, M = m) 53.2+0.2 49.6 + 0.3 0.07
Duration of hypertension (years, M = m) 13.4+0.1 12.0+0.2 0.4
Newly diagnosed hypertension (%) 6.3 9.1 0.001
SBP mm Hg (M £ m) 167.0+0.3 165.1 £ 0.4 0.0001
DBP mm Hg (M + m) 99.3+0.2 97.7+0.2 0.0001
BMI, kg/m? (M £+ m) 27.8 0.1 27.7 £0.1 0.7
Family history of the presence of hypertension (%) 51.9 51.1 0.7
Sedentary lifestyle (%) 55.9 53.8 0.2
Coronary heart disease (%) 43.3 40.4 0.01

regimen, such as “you ever felt hassled about sticking
to your treatment plan”. The questions were phrased to
avoid the “no/yes-saying” bias by reversing the wording
of the questions about the way patients might experience
failure in following their medication regimen since there
was a tendency for patients to give positive answers to their
physicians or other healthcare providers. Each item mea-
sured a specific medication-taking behavior and was not
a determinant of adherence behavior. Response catego-
ries were yes/no for each item with a response and a 0-1-point
response. The internal consistency using Cronbach’s alpha
(> 0.7) and Spearman-Brown adjustment was acceptable.

Patients were considered to be compliant, answering
“no” to the questions more than 3 times (scoring more
than 3 points). According to the results of the MMAS-4
test, during their first visit patients were divided into
2 groups: low medication adherence (low MA) and high
medication adherence (high MA).

The therapy correction in both groups was carried
out (if necessary) at the 4" week of the study. In their final
visit (in 8 weeks) patients were again invited to the clinic.
The therapy was considered to be effective when at the end
of the observation the target office blood pressure was
less than 140/90 mm Hg. The effectiveness of the therapy
was evaluated as the percentage of patients who reached
the target level of BP, the percentage of patients with
a decrease in DBP more than 10 mm Hg, and the per-
centage of patients with a decrease in SBP more than
20 mm Hg from the initial level. The quality of life was
assessed by VAS (baseline-endpoint).

The statistical analysis was performed using the “SAS
software” package (version 6.12). In the analysis, mean
values (M) and their standard errors (m) were calculated.
The significance of differences in average values was
assessed by the Student’s criterion (t). The programs of pa-
rametric and nonparametric analysis were used. The re-
sults were considered to be reliable at p < 0.05. Data
were presented as M + m. To estimate the reliability of
the psychometric test Cronbach’s Alpha, Split-Half (odd-even)
correlation, Split-Half with Spearman-Brown Adjust-
ment, etc., were found.

Results and discussion. All patients examined comple-
ted this study. The groups did not differ in age, duration
of hypertension, burdened heredity, BMI and degree of
physical activity. In the group with Low MA, the level
of SBP and DBP was significantly higher than in the group
with High MA. It was noted that in the Low MA group
associated diseases were less common, and they were
less likely to receive the drug therapy (Tab. 2).

Against the background of the treatment in 4 and
8 weeks a significant decrease in the level of both SBP and
DBP was observed in both groups (Fig. 1). At the same
time, at the end of the study, the level of SBP decreased
by an average of 31 mm Hg, and DBP by 15 mm Hg
(p <0.0001).

By the end of the study, the blood pressure level less
than 140/90 mm Hg was reached by 50.6 % of patients
of the Low MA group and 47.7 % of patients of the High
MA group. A decrease in SBP < 140 mm Hg or a decrease
in 20 mm Hg and more from the initial level, as well
as a decrease in DBP < 90 mm Hg or 10 mm Hg and
more was observed in 98.8 % of patients in the Low
MA group and in 98.4 % in the High MA group.

The study of the quality of life is an important aspect
for evaluating the ongoing therapy. The analysis of VAS
score data at the beginning of the study revealed a sig-
nificantly lower quality of life in the group of patients
with Low MA. After 8 weeks of observation, the quality
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Fig. 1. The dynamics of BP lowering during the study, mm Hg
(p <0.0001)
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of life significantly improved in both groups; however,
in the Low MA group this improvement was more pro-
nounced — more than 85 points instead of 82.8 for the High
MA group (Fig. 2).

When asked about the therapy tolerability patients
answered as excellent and good in 79 % of cases (Low
MA group) and in 80.4 % of cases (High MA group)
(p =0.7). Improvement in well-being was noted in 95 %
of patients in the Low MA group and 94.2 % of patients
in the High MA group (p =0.3). Well-being did not change
(according to the subjective assessment of patients) in
5 % of cases in the Low MA group and in 5.8 % of
cases in the High MA group.

The dynamics of adherence to therapy during the treat-
ment was analyzed by assessing markers of the lack of
adherence to the drug therapy: the presence of psycho-
logical problems, especially depression; the presence of
cognitive impairment, as a result of which the patient
simply could not understand why he should be treated
or could forget to take the drug; asymptomatic disease;
the lack of contact with a doctor, inadequate observation
and recommendations written in poorly readable hand-
writing; side effects; poor awareness of the disease; comp-
lexity of therapy; high cost of the treatment.

It should be mentioned that all difficulties were mainly
associated with three main reasons: the reasons associated
with the patient (rejection of treatment, fear of a large num-
ber of drugs, and, as a result, incorrect intake of drugs);
high cost of therapy, especially the multicomponent one;
a complex regimen of administration and, accordingly,
a high probability of deviation from the scheme (for exam-
ple, when prescribing 4 drugs, the probability of com-
pliance was reduced by half).

During the treatment there was a significant increase
in adherence to the treatment in both groups of patients.
Moreover, in the group with the initial Low MA a more
pronounced change in the answers to the questions of
the MMAS test was observed.

In the analysis of the Low MA group, it was noted that
58 patients were not compliant to the therapy. At the same
time, 123 patients in the group with Low MA during
their final visit showed an increase in adherence to the the-
rapy (according to the MMAS test). In the High MA
group, 13 patients became less compliant, while 80 pa-
tients remained highly compliant (Fig. 3).

The treatment adherence and treatment retention are
significantly reduced over time. Therefore, according to
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Fig. 2. The mean VAS score (M+m) with the 95% confidence
interval before and after 8 weeks of the therapy

the literature, only 61.8 % of patients with hypertension
and 65.6 % regularly take prescribed drugs after a year
of their treatment. When analyzing the regularity of
treatment it was found that only 23.5 % of patients took
prescribed drugs all the time, while 76.5 % of patients
administered drugs only with an increase in blood pres-
sure, were treated with courses, or did not take pre-
scribed drugs at all. Thus, in most cases, patients with
hypertension are not committed to therapy.

In this study, 31 % patients were not committed to
the therapy. We analyzed factors that could affect adhe-
rence to the therapy in these patients: gender, age, the pre-
sence of a coronary heart disease, duration of hyperten-
sion, the smoking status, lifestyle, taking medications,
the ability to measure blood pressure at home. Such
a parameter as the inclusion of drugs in the “Available
Medicines” Ukrainian national program was of particu-
lar interest.

Women were more adherent to the therapy (p < 0.0001).
Adherence to the treatment decreased with age (p < 0.004).
Patients with a coronary artery disease were highly com-
mitted to the therapy (p < 0.0001). The presence of home
blood pressure monitors and the ability to control blood
pressure also determined an increased adherence to the drug
therapy (p < 0.03). Patients who smoke were less com-
mitted to the therapy than non-smokers (p < 0.0002).
Patients with a sedentary lifestyle were also less com-
mitted to therapy than people with an active lifestyle
(p <0.003). The analysis of the drugs used by patients
showed that the most adherent to the therapy were pa-
tients taking high-cost drugs, for example, alpha-2 re-
ceptors blockers. We conducted a multivariate analysis
of the contribution of the above parameters to adherence
to the therapy. When evaluating the basic model adjusted
for gender and age the contribution of drugs included in
the “Awvailable Medicines” program to adherence to the the-
rapy was very high (<0.00001). The presence of the drug
in the “Available Medicines” list and its delivery to the pa-
tient significantly increased adherence to the therapy
(p < 0.0001). However, with the gradual inclusion of
parameters, such as the presence of concomitant coro-
nary heart disease, in the analysis there was a gradual
decrease in the contribution of drugs in the “Available
Medicines” program to adherence to the therapy.

Thus, the availability of the drug in the list of the “Avai-
lable Medicines” program is not an independent and de-
termining factor in adherence to the treatment. Patients,

-50 Q2; -46

B A% Low MA, yes% M A% High MA, yes%

Fig. 3. The dynamics of the number of patients with a positive
answer to the questions (Q1-Q4) of the MMAS
test during the study (p < 0.0001)
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who understand the need for regular use of prescribed
drugs, consciously set themselves up for the treatment;
they will buy drugs regardless of the presence or ab-
sence of them in the list of the “Available Medicines”
program.

It is noteworthy that in the group with low MA the level
of blood pressure decreased similarly as in the group of
patients with high MA. The level of blood pressure did
not practically differ between the groups during the last
visit. Several points can explain this fact. During the treat-
ment there was a significant improvement in compliance
in both groups. Moreover, in the group with the initial-
ly low compliance this improvement was more pro-
nounced. It was noted that a large proportion of patients
(41 %) who were not compliant with the treatment during
the initial visit became committed to the treatment by
the end of the observation (p = 0.001). Patients visited
the clinic doctor in 1 and 2 months, and it mobilized pa-
tients, being one of the factors in increasing adherence
to the treatment.

A very important point in the outpatient monitoring
and treatment is the assessment of the quality of life.
With poor tolerance of the treatment, a difficult regimen
of taking medications, as well as deterioration in the pati-

ent’s well-being the quality of life decreases. Improving
the quality of life motivates patients to take drugs pre-
scribed by visiting a physician, and it, in turn, is one of
the factors for increasing compliance on an outpatient
basis. In our study, there was a significant improvement
in the quality of life, more pronounced in the group with
the initially low MA. In addition, the majority of pa-
tients in the Low MA group showed a significant in-
crease in adherence to the treatment at the endpoint.

Conclusions and prospects of further research.
Our pilot study of MA of AH patients in the practice of
a family doctor indicates that effectiveness of treating hy-
pertension (achieving the target level of BP) depends on
MA with the treatment. Furthermore, MA and the patient’s
retention on therapy decrease significantly over time.
Nevertheless, regular visits to the family doctor’s clinic
mobilize patients. It is one of the factors to increase adhe-
rence to the treatment and improve the patient’s quality
of life, even in a group with low adherence to treatment.
The presence of the drug in the “Available Medicines”
Ukrainian national program is not an independent factor
determining the patient’s adherence to the therapy.
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NMPABUIIA NIAFOTOBKU MATEPIANIB OO _I_'IYEJ'IIKALI,I'I'
B XYPHAII “BICHUK ®APMALII”

3acanvhi eumoau 00 nyonikayi

Jnst myOumikarii B )ypHaJji oalThCsl CTATTi, SKi
BIIMOBIAAIOTE BCIM BU3HAYEHUM BUMOTAM, 3a3HAYCHUM
HIDKYE, Ta K1 He Oyau OonmyOJIiKOBaHi paHillie i He HaJl-
CHJTAJTUCS IO PO3IIISY PEAAKI[ISAM THIINX KYpPHAIIB.

BinnoBiganbHICTh 32 JOCTOBIPHICTH Ta OPUTIHAIIb-
HICTh MaTepialliB HECyTh aBTOpH. PeKoneris 3anuinae
3a c00010 MPABO CKOPOUYYBATH Ta PearyBaTu CTarTi.

it Toro, o6 HajaicHaTu CTATTIO JI0 )KypHAIy Ta
NepeBIPUTH TIOTOUYHHUH CTATyC CBOET CTATTi, HEOOX1THO
yBiiity Ha caiit (http:/nphj.nuph.edu.ua/) Ta 3apeectpy-
BaTUCh SIK KOPUCTYBau.

Jo npyKy npuiiMaroThCs CTaTTi yKPaiHCHKOKO, PO-
CIIICBKOIO Ta aHTIIIHCHKOIO MOBaMH.

Oo0csr crarri — 10 10-15 cropiHok 3agaHoro ¢popmary.

Bumornu o 3micrty crarTi

Penxoneris mpuiimae 10 po3risiay akTyajabHI OpH-
riHaJIbHI CTATTI, 0 MICTATh PE3YJBTATH JOCIIIKEHb 13
CHHTE3Y Ta aHai3y 010JIOTIYHO aKTMBHUX PEUOBHH; JI0-
CJIIJIKEHD JIIKaPChKUX POCIHUH SIK JKEPEeN JTIKapChKUX
CHOJYK BU3HAUEHOI XIMIYHOI MPHUPOIU 3 JIOBEICHOIO
TEPaNeBTHYHOIO JI€10; TOCTIKEHb 3 OOIPYHTYBaHHS
CKJIaJTy, PO3POOKH TEXHOJIOTIT, KOHTPOJIIO SIKOCTI MPH-
POAHUX, CHHTETHYHHX 1 KOMOIHOBAaHHX JIIKAPChKUX 3a-
co0iB; (GOpMyBaHHSI aCOPTUMEHTY, peatizailii, 30epiraH-
Hsl, 00Ir'y Ta CHIO’KMBAHHS JIIKAPCHKUX 3ac001B; 3 ONTUMi-
3arii (hapMareBTHYHOrO 3a0e31eYCHHS HACEICHHS, KOH-
THUHI'CHTIB XBOPHUX BIZIIOBITHO 10 OKPEMHX HO30JIOTTUHIX
(hopwm; hapmarieBTHUHOTO 1iHOYTBOPEHHSI; YIOCKOHAJICH-
Hs1 GOPM 1 METO/IIB OpraHi3alii Ta yrnpasiiHHs GapMaiiii,
110 MICTSITh TEOPETUYHI 200 EKCIIEPUMEHTAIIbHI PE3YJib-
TaTH JOCIIPKeHB, SIKi He OyJIU OIMyOIiKOBaH1 paHilIie.

Bumoru 10 cTpyKTYpH cTATTi

ABTOpH MOBHHHI JOTPUMYBATUCh 3arajbHOTO Ijia-
HY MOOY/IOBH CTaTTi, SIKa MICTUTh BU3HAYCHI ITiPO3i-
71, Ha3BU SKUX BKA3yHOTHCS HAIIBXHUPHUM HIPUPTOM
0e3 kparku B KiHIli. Tekct 3 HOBoro psizika. OOO0B’s3KO0BI
HiAPO3ALIH:

Beryn. Y Beryni BU3HaYa€eThCsl IOCTaHOBKA IIPOOJIE-
MU y 3arajbHOMY BUIIISL Ta 11 3B’S30K 13 BaYKIMBUMHU
HAyKOBHMH YH MTPAKTUYHUMH 3aBJaHHsIMHU. HeoOximxHo
000B’SI3KOBO 3a3HAYUTH aHANI3 OCTAHHIX JOCIIIKEHb
i myOmikamnii. [ToTpiOHO TpoaHaizyBaryu JiTepaTypHi
JoKepena, JOTHYHI JI0 TEMH CTaTTi, a TAKOX BJIACHI 10~
niepeHi myOumikaiii 3 1€l TeMaTuKH, sIKi OKPECITIOI0Th
HAyKOBY Ipo0seMy. Y 1IbOMY IipO3/iJ1i HEOOX1IHO 3a-
3HAYUTHU PE3YNBTaTH, SKi BOAJIOCS OTPHMATH aBTOPaM I10-
nepe/HiX BU/IaHb, Ta 3a3HAYUTH HE BUPIIICHI TPOOIeMH.

MeTta MiCTUTh IOCTAHOBKY 3aBIaHHSI.

Marepianu Ta METOAU MICTITh XapaKTEPUCTHKY
METO/IiB Ta METOJIMK, SIKi TOBHHHI IaBaTH YiTKE ySBJICH-
HSI TIPO 00’ €KTHBHICTh OTPUMAaHUX PE3yJIbTaTIB.

Pe3yabraTn Ta iX 00roBOpeHHsI MiCTSTh PE3yIib-
TaTH JOCIiIKeHb, 3p00IIeHNX aBTOpoM. BoHM MaioTh
OyTH BUKJIAJICHI YITKO Ta BUHYEPITHO 3 MOBHUM OOIPYH-
TYBaHHSIM OTPUMaHHUX HAyKOBUX PE3yJIbTaTiB.

BucHoBKM Ta nepcneKTUBY MOAAJIbIIUX A0CTi-
JZKeHb MICTATh OCHOBHI BUCHOBKH 3 IIEBHOTO JOCIII DKEH-
Hsl, I0T0 TIOAJBIIOTO 3aCTOCYBAHHS, KpUTHYHY OIIIHKY
HEJIOJTIKIB BUBUYCHHS TIPOOJIEMH Ta MEPCICKTUBH MO/1aTTh-
HIUX JIOCIIJKEHb Y TIEBHOMY HAIPSIMKY.

Konduikt inTepeciB. Bynb-sixi oTeHIiiHI KOHQIIK-
TH IHTEpECiB MOBUHHI OyTH PO3IIISHYTI SIKOMOTa paHi-
IIe Ha PaHHIA MOXJIUBIN crajiil. [Tpukiaau nmoreHIii-
HUX KOH(ITIKTIB IHTEPECIB: OIJIa4eH1 JJOCHIKSHHSI, KOH-
CyJbTallii, 3asBKH Ha NIATCHT, TPaHTH a0o iHIIe QiHaHCy-
BaHHs, 0COOMCTI BITHOCHHH aBTOPIB 3 1HIIIMMH JIFO/Ib-
Mu abo opranizamisiMu. Penakiiisi moBUHHa 3aCTOCOBY-
Bary NONITUKY Elsevier momo po3KpUTTs MOTEHIIHHIX
KOH(ITIKTIB iHTEpPECiB MiXK aBTOpaMH i PEIIEH3EHTaMH,
Harpukiaa, kepieHi npunimu [CMIJE.

Ilepenik BuKopucTanuXx axepen ingopmaii, pos-
TAIIOBAHUX 32 3raJyBaHHSM 110 TEKCTY.

Ilpeocmasnenus cmametl

Jlo cTarTi 10Aar0ThCs BiIOMOCTI PO aBTOPIB, SIKi
MICTSATh: MpPI3BHILE, IM’S Ta MO 0ATHKOBI (MIOBHICTIO),
ydeHe 3BaHHs, yU€HUH CTYIiHb; Micle poOOTH Ta TOo-
cany, Ky o0iiiMae aBTop; Ha3By KpaiHu, HOMEpH TeJe-
¢donis, E-mail nns nuctyBanns (6e3 migkpecieHHs),
ORCID Ta Researcher ID (3a HassBHOCTI).

Bumozu 00 mexniunozo ogpopmnenna cmammi

Texcr crarti apykyeThest kerieM Ne 14, rapritypa —
Times New Roman uepes 1,5 inTepBaiiu Ha apky1i ¢hop-
mary A4 (mmpHHa NOMiB: 311iBa — 3 cM, cripaBa — | cM,
3BEPXY Ta 3HU3Y — 110 2 CM) 1 [IOYMHAETHCS 3 TAKUX JAHUX:

1. VIIK (y 1iBOMY BEpXHBOMY KYTKY).

2. Ininianu Ta npi3BHINA aBTOPIB.

3. Micue pobotu (Ha3Ba oprasizailii, KpaiHa); KOx-
Ha iH(opMaIlis MOIAETHCS 3 HOBOT'O psijika. SIKIIo aBTO-
p¥ 3 pi3HUX Oprasizaiii, To iX HyMepyTh 3a I0IOMO-
TOI0 HAJIPSAKOBOTO 3HAKA.

4. Hazpa crarti (HanmiBKUPHUM MPUPTOM) MAE Mi-
ctutu 10-12 ciiB, aje He OuIbIIe 95 CUMBOIIIB pa3oM 3
IPOITYCKaMHU.

5. AHOTAaIis TOJIA€ThCS TPHOMA MOBaMH (yKpaiHCh-
KO0, aHTJIIHCHKOI0, POCIMCHKOI0), aJie CIIoYaTKy MOBOIO
CTaTTi, Y AKil HABEJICHI TakKi MiAPO3ALIN: MeTa POOOTH,
Marepiaiayd Ta METOJIH, Pe3yJbTaTH Ta IX OOrOBOPEHHS,
BHCHOBKH, KJIFOUORBI CJIOBA. YCI MIIPO3LIH TOYUHAIOTh-
cs 3 a03ariB. O0csar mae Oyt He MeHine 1800 3HaKiB.
PexomenmoBano OymyBaTu peueHHs 3a 3pa3koM: “Busis-

naeHo...”, “Busnaueno...”, “3’scosano...”, “OiineHo
BKJIQJI/BIUTUB/POJib. ..”, “OXapakTepru30BaHO 3aKOHOMIp-
HOCTI...”, “Po3misiHyTO...” TOLIO.

6. CnoBocrnionryuersst “Kniouosi cnoa’ ONAETHCS
3 a03ally MOBOIO CTaTTi KypCUBOM (KJIFOUYOBI CJIOBa HEOO-
X1JIHI JJ1s1 TIOITYKOBUX CHUCTEM 1 kiacuikaliii crareii 3a
TeMaMH). AHITIOMOBHI KJTFOUOBI CIIOBA 1S CTaTeit GaxkaHo
aBropam obuparu 3 pyopukaropa MeSH HartionansHoi 6i0-
miorexku memunuan CILIA https://www.nlm.nih.gov/mesh/.
B inTepecax aBTopa BKa3aTH KUTbKICTh KIFOYOBUX CIIiB,
HEOOXITHUX JIJIs1 30UIBIIEHHS [IIAHCIB 3HAXOKEHHS CTATTI
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Yyepe3 MonrykoBi cucreMu. CI0BOCTIONYYCHHS BBaXKa-
FOTHCS OJJHUM KJIFOYOBUM CI10BOM. KUIBKICTB KIIFOYOBUX
ciiB — 5-8. Y Ha3Bax, pe3ioMe Ta KJIHOUOBUX CJIOBAX BU-
KOPUCTAHHS TOPTOBUX MapoOK Mae OyTH MaKCHMaJbHO
obmexere. JlikapchKi mpenapaTy 3a TEKCTOM MatoTh 3ra-
JyBaTUCh 32 X MIKHAPOAHWMH HETaTCeHTOBAHHMHU Ha-
3BaMH. Y BHIIAJKaX, KOJIM BUPOOHHUK JIIKAPCHKOTO TIpe-
napary BaKJIMBUH y KOHTEKCTI JJOCIIJHKEHHSI, Y TyKKax
IiCJIsl HETTATEHTOBAHOT Ha3BU 3rajlyeThCs Ha3Ba BUPOO-
HUKA.

7. TekcT cTaTTi NOAAETHCS MiC/s aHOTAllll Yepes iH-
TepBa, ab3arHui BiacTym — 1 cM.

8.V cTaTTsax MoBMHHA BUKOPUCTOBYBATUCH CHCTE-
ma omuHuns Cl.

9. [locunaHHs B TEKCTi CTaTTi TIOJAIOTHCS y KBaIpaT-
HUX JTY’KKaX 13 3a3HAYEHHSIM MOPSIIKOBOTO HOMEpA B CITHC-
Ky Jniteparypu. Homepu mkepen po3niisioTh KOMOIO,
Harp.: [7, 8, 12]. Kpanky B pedeHHi CTaBIsATh TiCIs Ty-
KOK, TOCHJIaHb.

10. PucyHku i Tabauii oopMITIOIOTECS BiJIMTOBII-
HO 110 JICTY 3008-95 Ta po3TaioByOThCS B TEKCTI TOY-
HO B M@Xax JIPYKOBAHOTO IOJIsi KHUKKOBOT Opi€HTaIlil
CTOpIHOK. YCsI TEKCTOBA iHpOpMAIIisi HA PUCYHKaX MO-
BHHHA OyTH YiTKOIO Ta po30ipiIHBOIO 1 HE MICTUTH 3aii-
BUX JleTaiel (Hampukiaj, Ha rpadikax He JOMYyCKarTh
“BTOPUHHUX " BIIMITOK Ha KOOPIUHATHHUX OCSX TOIIO).
KoxeH pucyHok mae mignuc (He MoeJHaHu| 3 pUCYH-
KOM), a TaOJIMIIsl — 3aroj0BOK (BUPIBHIOBAHHS I10 IICH-
Tpy). Bei pucynk# i Tabnuii noBUHHI OyTH NOCITIIOBHO
npoHyMepoBaHi apabcekumu udpamu. baxkano noxa-
BaTH KOJILOPOBUH LIFOCTPAaTHBHUN Marepian y rpadiu-
Homy ¢opmati JPG, TIFF, PCX ra in. y BUMISLAi 0oaT-
KOBHUX OKpeMuX (DaiiiiiB 3 Ha3BamHu rysl, rys2. dopmyinu
MOBMHHI MaTH HACKPI3HY HyMepalilo 3 MpaBoro moJs
1 TIoZIaBaTHCs JJOJJATKOBO OKpeMUMU (aiinamu y dop-
Mmati Corel Draw 13; Chem Win, ISISdraw; niarpamu
Ta pucyHku — y popmari Excel abo Corel Draw 13.
Hlupuna rpadivaoro mMatepiany MoBHHHA OyTH PO3Mi-
pom j10 17,4 cm. [Hdopmaltisi, HaBe/IeHa B TAOIUIIX 1 HA
PHUCYHKAaX, HE TOBHHHA JTyOIIOBATHUCS.

11. Iepenik BUKopucTaHUX JuKepen iHdopmMarii (Ha-
MiBKUPHI JITEPH) MOJIAETHCS Yepe3 iHTepBal 1o IeH-
TPy, HyMepalis JDKepel 3a MOPSAKOM 3TayBaHHS Y
TEeKCTi, 0e3 ab3arHoro BiacTymy. [lepenik MOBUHEH Mi-
cTUTH TyOmikanii 3a octanui 10 poxis. OdopmieHHs
CIHCKY BUKOPUCTAHUX JpKepen iHdopmallii Mae Biamo-
Bigaru crannapry JCTVY 7.1:2006 “Cucrema crannap-
TiB 3 iHQopMarlii, 610J1i0TeYHOT Ta BUAABHUYOT CIIPABH.
bibmiorpadiunuii 3amuc. bidmiorpagiunuii onmc. 3araib-
Hi BUMOTH Ta TpaBuia ckiaganHs”. s crpoieHHs
poreaypu opOPMIICHHS CIHCKY JIiTepaTypH 3a BUMO-
ramu BAK pekoMeHyeThCS BUKOPUCTOBYBATH PECYPC
http://vak.in.ua/. Ha koxxHy po0OTy B CIIUCKY JiTeparypu
MOBUHHO OyTH 3pOOJICHO IMOCHIIAHHS B TEKCTi CTATTI.

OCHOBY JIXKepeNbHOI 0a3u MarOTh CKJIaJIaTH HAYKOBI CTaT-
Ti, OITyOJTIKOBaHI B MPECTHKHUX JKypHAJIAX Tairy3i BIPO-
JIOBX OCTaHHIX KiJIbKOX poKiB. LluTyBaHHs MOHOTpa-
¢iit Ta nomnoBinel KoH(MEpeHIi He TOBUHHO CKIIAJaTH
3HAYHOTO BIJICOTKA JKepenbHOI 6a3u. Bapro oOmexuTn
MOCHJIAHHS Ha HEABTOPHUTETHI BeO-peCypcH, METOMYHI
pEeKOMEHIALIIT, TAPYYHHUKH, TTOCIOHUKH, Te31 KOH(pEepeH-
uiid. [ocunanus Ha URL agpecu MaroTh 000B’SI3KOBO
MICTHTH 3a3HaueHHS JIaTH 3BEPHEHHS 10 HUX. ABTOpHU
MOBUHHI BUKOPHUCTOBYBATH MPaBHJIA IIOJI0 CKOPOUYCHb
Ha3B BUJIaHb y MOCHIIaHHX 32 crannapramu [SO/Med-
line/CAS. 3a nasiBHOCTI inenTudikaropa DOI npouu-
TOBaHMX CTATEH 11e MOTPIOHO BKa3yBaTH.

12. Yepes iHTEpBal MOAAETHCS CIIMCOK BUKOPUCTA-
HUX JUKEpell JTiTeparypu yKpaiHChKOK Ta POCIHCHKOI0
MOBaMH, TPaHCIITePOBaHUH JaTHHUIECHO. [Ipi3Buina as-
TOPIB, HA3BH KHUT (3KypHAJIiB, KOH(pEPEeHIIiii), crarei To-
IO TPAHCITITEPYIOTh, a B KBAIPaTHUX AYKKaX MOAAIOTh
nepeKaj] Ha3B1 aHITIHCHKOI0 MOBOIO (3a3BHUYai y BCiX
CTaTTAX MPUCYTHIM aBTOPCHKHI TIEPEKIIa Ha3BH CTATTI
Ta aHoTallii). [Ho3eMHI Jkepera, BUKIIa IeH] JIATUHHUIICHO,
3aJUIIaTh 0e3 3MiH. [ TpaHciiTepanii mrepen yk-
PaTHCHKOI0 MOBOKO PEKOMEHy€eThCsl ckopucTarucs [1o-
cranoBoto Kabinery Minictpis “IIpo BopsakyBaHHS
TpaHCIiTepallil yKpaiHCbKoro andasiTy JJaTHHHUIICIO™ BiJ
27.01.2010 Ne 55 (http://zakon2.rada.gov.ua/laws/show/
55-2010-%D0%BF), a Takox TakuMK OH-JIaiiH CepBiCaMH:
“CraHapTHa YKpaiHChKa TpaHCIiTepallis’” B pexKuMi rac-
noptuuii crauaapt (http://translit.kh.ua/?passport) ta
“ITyOmiuHa cucTeMa TpaHciTepalii yKpaiHChKOro aj-
¢asity narununero” (http://ukrlit.org/transliteratsiia#
source=0LHRItC70LjQvdGB0YzQutC40LkKOYLQt
dGCOY/QvdCw). st mxepen pociiichKOK0 MOBOIO —
“TPAHCJIUT CC” (http://translit.cc).

13. BigoMocTi TIpo aBTOpiB MOAAIOTHCSI TPHOMA MOBa-
MH, aJie ClIoYaTKy MOBOIO cTarTi. [Hpopmartis Mae MicTUTH
[1IB aBTOpAa, mocary, Miciie poOooTH, KpaiHy, CIEKTPOHHY
azapecy (0e3 migkpecienns), ORCID ta Researcher ID.

14. CrarTi, 1110 HE BIJNOBIIAIOTH BUMOTaM, HE Oy-
IyTh MIPUNAHATI PEAAKIII€I0 Ta TIOBEPTAIOTHCS aBTOPY Ha
noorpartoBants. CTaTTi, Halic/IaHl aBTOpaM Ha BUTIPAB-
JIeHHs1 a00 JTOOTPAIFOBaHHS, TOBUHHI OyTH MOBEPHEHI
JI0 peIaKilii He Mmi3Hille, HikK Yepe3 3 JHI Micis OTpH-
MaHHs1. B aBTOpCEKili KOPEKTYpi JOMYCKAETHCS BUIPAB-
JICHHSI IOMWJIOK HaOopy Ta MpaBWIBHOCTI iH(OpMalii.
[Ticnst y3ro/pkeHHST OpUTIHANI-MaKeTa BCiMa aBTOpaMu
Ta peaKIliero MmpeTeH3ii 3 OOKy aBTOPIB pelakilis He
Hpuiimae.

15. ITiciast 0CcTaTOYHOTO Y3TOMKEHHSI CTAaTTi aBTOpaM
Ha/icuIaeThes JIoroBip mpo HagaHHS MOCJYT 3 peAak-
HifiHOT MiArOTOBKM HAYKOBOI CcTATTi 10 myOsikamii
y )kypHaJji “Bicuuk ¢papmanii”. Lleit norosip 3 xBu-
TaHI[I€I0 PO OILIATy HEOOX1THO MOBEPHYTH JIO BUAAB-
Hu4oro uentpy HdaV.
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