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On the example of Klimased drug with the purpose of choosing the analytical equipment for quality
control of combined drugs of the plant origin the study on major functional and performance characteristics
(design qualification) of the equipment used according to pharmacopoeial requirements(SPhU and USP)
and the target analytical tasks has been conducted. It allows to select equipment for an enterprise.
A comparative analysis of functional and technical specifications of the devices to perform analysis of
the combined drugs from the medicinal plant raw material by the method of thin-layer chromatography
has been conducted. It has been experimentally proven that the configuration of the chromatographic
chamber does not affect the result of the analysis, chambers manufactured by Sorbfil are more
affordable by economic indicators. When analysing the medicinal plant raw material and drugs from
it the TLC and HPTLC plates on all substrates with an UV indicator can be used, it is advisable to
make the final choice by economic components or their availability. Characteristics of the devices
for applying solutions of chromatograms have revealed that when choosing microsyringes the best
indicator is its volume. When comparing devices for detecting or quenching fluorescence manufactured
by Sorbfil (Russia) and Spectroline (USA) it has been proven that each of the devices studied can be
used to identify chromatographic zones. The manufacturer Spectroline has the quality certificate ISO
9001:2008 and is more affordable, therefore, it is superior to irradiator UVS-254/365 manufactured
by Sorbfil. Among the devices for spraying chromatograms the sprayers of GGB (USA) have a
comfortable design and a suitable volume, but by cost they are much more expensive than sprayers
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of Sorbfil (Russia). It is advisable to make the final choice based on the economic component.

A key element in organization of production and
quality management is the quality control system, and
one of its main objectives is to obtain reliable results
during the analysis. Such results are only possible when
using laboratory equipment with the required technical
characteristics and correct functioning.

Equipment qualification is a necessary preliminary step
for validation/verification of analytical methods [1, 4, 8].

The aim of our paper was to qualify the laboratory
equipment used in the analysis of a multicomponent herbal
drug Klimased by thin-layer chromatography (TLC).

Materials and Methods

When evaluating the quality of Klimased drug accord-
ing to its Drug Master File (DMF) such physical and
physicochemical methods of analysis as TLC, HPLC,
GC, etc., were used.

On the example of Klimased drug with the purpose
of choosing the analytical equipment for its quality control
the study of major functional and performance charac-
teristics (design qualification) of the equipment used ac-
cording to pharmacopoeial requirements (SPhU and USP)
and the target analytical tasks were conducted. It allows
to select equipment for an enterprise [2, 3, 6, 7, 9].

In the process of our study the propositions of manu-
facturers that supply analytical equipment used to iden-
tify the active substances of the drug under research (TLC)
to the pharmaceutical market of Ukraine were analyzed.

Results and Discussion

The results of analysis of the requirements of the
SPhU and USP to the equipment used in the TLC me-

thod in the qualitative analysis of Klimased are given
in Tab. 1.

A comparative analysis of functional and technical
specifications of the devices to perform analysis by the
method of thin-layer chromatography is given in Tab. 2.

As Tab. 2 shows, a comparative analysis of func-
tional characteristics of the chromatographic chambers
of different manufacturers (Sorbfil, Russia and GGB,
USA) has found that the size of the plate affects the
choice of chambers for conducting the experiment. The
Latch-LID Chromatotanks model (27%7%26 ¢cm) manu-
factured by GGB (USA) is optimal when using the TLC
plates with the size of 20x10 (for simultaneous analysis
of many samples). It has been experimentally proven
that the configuration of the chromatographic chamber
does not affect the result of the analysis [5]. Chambers
manufactured by Sorbfil are more affordable by eco-
nomic indicators.

Comparative characteristics of analytical and high-
performance plates for TLC of such manufacturers as
Sorbfil (Russia), Macherey-Nagel (Germany), Merck (Ger-
many) have found that as a sorbent all plates contain
silica gel, which is selective in separation of compounds
containing various functional groups of the medicinal
plant raw material (the medicinal plant raw material and
drugs with the medicinal plant raw material) [5, 6, 8].
The plates under research contain aluminium, polyethy-
lene terephthalate, glass as a substrate, each of them has
advantages (inert glass material, aluminium and poly-
ethylene terephthalate are easy to use) [5, 6]. When ana-
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Table 1

Qualification of equipment for TLC analysis of Klimased drug (requirements of the SPhU and USP)

Equipment Requirements of the SPhU | Requirements of the USP

The stationary phase consisting of a suitable material applied in the form of a standardized
thin layer and fixed on the base (plate) made of glass, metal or plastic
To use plates made in industrial conditions is permit- | To use plates made in industrial condi-
ted if they comply with the requirements of section |tions is permitted
4.1.1. «Reagents», as well as “System suitability test”
described in a separate article. It is recommended to

TLC or HPTLC plates determine convergence of R, values

The substrate is made of glass, metal or plastic, coat-
ed with a layer of silica gel with a suitable thickness
and particle size for HPTLC plates — 2-10 um and for
common TLC plates - 5-40 pm. If necessary, the par-
ticle size is indicated after the name of the sorbent in
the tests where it is used. The sorbent may contain an
organic binding substance

The average particle size for HPTLC
plates — 5 um, for TLC plates 10-15 um

Micropipettes,
microsyringes,
calibrated capillaries

Devices suitable for applying solutions

Manual, semi-automatic or automatic de-
vices for applying samples. A template
for drawing zones manually at specific
intervals, measuring the distance and
assisting in labelling can be addition-
ally used

Chromatographic
chamber

The container with a tight fitting lid and a flat bottom

or a bottom with two troughs made of

an inert transparent material corresponding to the size of the plates used

Developing devices or
reagents

Suitable devices used to transfer reagents on the plate by spraying, vapour treatment or im-
mersion that provide, if necessary, heating to detect the compounds separated

Devices for detecting or
quenching fluorescence

Requirements are not given

The UV light source for examining in the
short-wave (254 nm) and long-wave
(365 nm) light

Documentation

For example, photographs or computer files can be
used for documenting the chromatograms detected

A suitable device to register the chro-
matograms detected

Table 2

A comparative analysis of functional and technical specifications of the devices for TLC analysis and their cost

Equipment Name Description Cost
1 2 3 4
Chromatographic chamber
Chromatographic chamber with a
dividing ledge for plates of 10x10 cm. 2 000 RUB
The size — (150x120x80 mm) ) )
Chromatoaraphic chamber for plates Chambers are made of chemically resistant glass.
Sorbfil, grap P They have a dividing ledge at the bottom for fixing
Russia of 15x15 cm. lates and saving the eluent. Chambers are supplied 2850RUB
The size - (150x120x80 mm) P 9 : PP
- with a ground lid
Chromatographic chamber for plates
of 15x15 c¢m (glued with silicone). 1600 RUB
The size — (190x195x65 mm)
Heavy glass of the design is suitable for regular use
for many years. The design is sustainable against acci-
dental contact due to the weight (about 15 feet) and
the flat bottom. A clear glass allows to inspect easily
Chromatographic chamber with a flat the contents of the chamber from all sides. A flat
GGB, USA | bottom (Latch-LID Chromatotanks). lid provides rellgb!e fit,itis made of m'|Ik. glass with 156.28 $
. edges beveled inside and outside avoiding all sharp
The size — (27x7x26 cm) . . .
edges. The unique design of self-locking has the cor-
responding latches on the lid and the chamber and
allows the structure when closing the chamber with
the lid be firmly in position. Metal components of the
mechanism-latch lid are made of stainless steel
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Table 2 continued
1 2 3 4
This model can place up to two plates and is suitable
for storing small amounts of test solvents (when select-
ing the optimal solvent in the process of studying the
unknown substances).
A smaller cubic size of the chamber makes it faster and
Chromatographic chamber witha | more evenly saturate the atmosphere with solvents and
flat bottom, 10 cm Thinline (Latch- | use a smaller volume of the solvent. A clear glass allows to
Lid Chromatotank unit/Tank - Lid, inspect easily the contents of the chamber from all sides. 93.89$
intended for plates of 10x10 cm or | Aflat lid provides reliable fit, it is made of milk glass with
10x5 cm. The size - (12x6.4x11.5) | edges beveled inside and outside avoiding all sharp edges.
The unique design of self-locking has the corresponding
latches on the lid and the chamber and allows the structure
when closing the chamber with the lid be firmly in position.
Metal components of the mechanism-latch lid are made of
stainless steel
TLC or HPTLC plates
Sorbfil PTLC-P-A (10x10), 50 ps Analytical, without an UV indicator. 1480 RUB
o Particle size: 5-17 um.
Sorbfil PTLC-P-A (10x15), 50 ps The substrate material - PET film (polyethylene 2200 RUB
Sorbfil PTLC-P-A (10x20), 50 ps terephthalate) 3350 RUB
Sorbfil PTLC-P-A-UV (10x10), 50 ps__| Analytical, with an UV indicator (254 nm). 1680 RUB
Sorbfil PTLC-P-A-UV (10x15), 50 ps | Particle size: 5-17 um. 2 580 RUB
Sorbfil PTLC-P-A-UV (10x20), 50 ps | The substrate material - PET film 3800 RUB
Sorbfil PTLC-P-V (10x10), 50 ps High-performance, without an UV indicator. 2100 RUB
Particle size: 8-12 pm.
Sorbfil PTLC-P-V-UV (10x10), 50 ps F'}%E:Ef’&fﬁ(?ance’ with an UVindicator. 2300 RUB
Sorbfil, Particle size: 8-12 um.
Russia, Sorbfil PTLC-P-V-UV (10x15), 50 ps The substrate material - PET film 3590 RUB
Krasnodar [ sorbfil PTLC-AF-A (10x10, 50 ps | Analytical, without an UV indicator. 1480 RUB
Sorbfil PTLC-AF-A (10x15), 50 ps Particle size: 5-17 pm. 2200 RUB
Sorbfil PTLC-AF-A (10x20), 50 ps The substrate material - aluminium foil 3350 RUB
Sorbfil PTLC-AF-A-UV (10x10), 50 ps_| Analytical, with an UV indicator (254 nm). 1680 RUB
Sorbfil PTLC-AF-A-UV (10x15), 50 ps | Particle size: 5-17 um. 2580 RUB
Sorbfil, PTLC-AF-A-UV (10%20), 50 ps | The substrate material - aluminium foil 3800 RUB
Sorbfil, PTLC-AF-V (10x10), 50 ps High-performance, without an UV indicator. 2100 RUB
Particle size: 8-12 pm.
Sorbfil, PTLC-AF-V (10x15), 50 ps The substrate material — aluminium foil 3300 RUB
Sorbfil, PTLC-AF-V-UV (10x10), 50 ps | High-performance, with an UV indicator. 2300 RUB
Particle size: 8-12 um.
Sorbfil, PTLC-AF-V-UV (10x15), 50 ps | The substrate material — aluminium foil 3590 RUB
Macherey- : . . Analytical, with an UV indicator (254 nm).
Nagel, SDifIGI:/?Jl';c/lgfcélg)r:z%I;USSRAl\/l Particle size: 5-17 pm. 1300 UAH
Germany 254 1e2P The substrate material — aluminium foil
Analytical, with an UV indicator (254 nm). 1868.0
Silica gel 60 F,, (10x10), 25 ps Particle size: 10-12 pm. ]
i UAH
The substrate material — glass
Analytical, with an UV indicator (254 nm).
,(\SA:rrrimlzn Silica gel 60 F,,, (10%x20), 50 ps Particle size: 10-12 pum. 23%40
y The substrate material — glass
High-performance, with an UV indicator (254 nm).
Silica gel 60 F,;, (20x10), 50 ps Particle size: 5-6 um. 4585 UAH
The substrate material - glass
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Table 2 continued
1 | 2 | 3 | 4
Device for applying
M-1, volume - 1 ul, without guiding (1 ps) 2 750 RUB
M-1H, volume — 1 pl, with guiding (1 ps) Calibration migrosyringes are des'igned for 3570 RUB
;orbﬁl, M-10, volume - 10 ul, without guiding (2 ps) metered app!ylng standard solutions and 3740 RUB
ussia - — dosed analytical samples on the plates.
M-10H, volume - 10 pl with guiding (2 ps) The needle has a brushed straight cut 5170 RUB
M-50, volume — 50 ul, without guiding (1 ps) 4 000 RUB
705N, volume — 50 i ézTégoss/)gr;?zg)e with a fixed needle, caliber 574,50 UAH
Hamilton, A microsyringe with a fixed needle, caliber
Switzerland 701N, volume - 10 ul, 26s (265/3;1/2) 4000 RUB
A microsyringe with a fixed needle, caliber
702N, volume — 25 pl, 225 (225/51/2) 470.50 UAH
Devices for detecting or quenching fluorescence
CM-10, a cabinet with 4W combined lamp The multifunctional cabinet that is
(365 nm with 300uW/cm?, 254 nm with specifically designed for use with Spectroline
310 pW/cm?). UV lamps. It is made of aluminium coated 4505%
The size: 22.9x30.5x16.5 cm. with polyurethane lacquer.
The weight: 3.2 kg A protective coating against UV-radiation
Spectroline, | CM-10 a cabinet with 6W combined lamp is built in the vinyl window for looking at
USA (365 nm with 350pW/cm?, 254 nm with chromatograms. The vinyl window increases
390 pW/cm?). contrast between fluorescence area and the
The size: 22.9x30.5x16.5 cm. background, reducing eye fatigue. 510$
The weight: 3.4 kg The cabinet can be ordered separately or
with 4-/ 6-cotton lamp, that absorbs in the
short-wave and long-wave regions
Irradiator UVL -254/365 The emission source:
The supply voltage: 220V Luminescent ultraviolet lamp KLC 9/UV 13023.00
Sorbfil, Power consumption, VA: not more than30  [365nm -1 ps UAH./
Russia The size: 32x20%x27 cm. Mercury germicidal lamp DKB 9 254 nm -1 ps 38800 RUB
The weight: 5 kg The size of TLC plates is not more than -
15%15cm
Developing devices
Sprayer with a bulb, Sorbfil. A sprayer is intended for applying a
The sizes: height — 170 mm, diameter of the | developing reagent on chromatographic
Sorbfil, sprayer — 26-30 mm. plates. 280.80 UAH
Russia A glass atomizer of the sprayer contains /1200 RUB
system and container for solution in the
same body and placed on a PVC bulb
Sprayer unit, volume — 10 ml A screw design prevents «reverse spray- 117.75$
, ing»; made of borosilicate glass. Change-
GGB,USA  |SPrayerunit, volume - 50 m| able sprayer. The opportunity of choos- | 117.75$
; _ ing a sprayer of the appropriate volume.
Sprayer unit, volume =125 m| The devicg operates at low air pressure 17755

lysing the medicinal plant raw material both analyti-
cal (TLC) and high-performance (HPTLC) plates can

be used, they

differ mainly in the size of the particles.

During routine analysis the use of TLC plates with the

particle size o
UV indicator

f 5-17 um is enough. The presence of an
is important when choosing plates since

in the pharmaceutical analysis of various classes of
biologically active substances (BAS) of the medicinal
plant raw material detection of many compounds oc-
curs in UV light. Therefore, when analysing the medici-

nal plant raw

material and drugs from it the TLC and

HPTLC plates on all substrates with a UV indicator can

be used. It is advisable to make the final choice based
on the economic component or availability of plates.
Characteristics of the devices for applying solutions
of chromatograms have revealed that when choosing mic-
rosyringes the best indicator is its volume. The volume
of 10-50 pl is optimal for the analysis of the medicinal

plant raw material.

When comparing devices manufactured by Sorbfil
(Russia) and Spectroline (USA) for detecting or quenching
fluorescence it has been shown that each of the devices
studied can be used to identify chromatographic zones.
The manufacturer Spectroline has the quality certificate
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ISO 9001:2008 and is more affordable, therefore, it is supe-
rior to an UVS-254/365 irradiator manufactured by Sorbfil.

Comparative characteristics of the devices for spraying
chromatograms (Tab. 2) have found that sprayers of GGB
(USA) have a comfortable design and a suitable volume,
but by cost they are much more expensive than spray-
ers of Sorbfil (Russia). It is advisable to make the final
choice based on the economic component or availabil-
ity of devices.

CONCLUSIONS

On the example of Klimased drug with the purpose of
choosing the analytical equipment for quality control of
combined drugs of the plant origin the major functional
and performance characteristics (design qualification)
of the equipment used according to pharmacopoeial re-
quirements (SPhU and USP) and the target analytical
tasks has been studied. It allows to select equipment for
an enterprise.
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KBATNI®IKALIA TWX-OBNAOHAHHA, WO 3ACTOCOBYETLCA B AHANI3I KOMBIHOBAHUX
POCITIMHHUX NPENAPATIB

B.K.5lkoeeHko, K.O.Xoxsnoea

Knroyoei crioea: cucmema KOHmMporio skocmi; papmakonelHul aHanis; TLLIX-06nadHaHHS;
Knimaced

Ha npuknadi npenapamy Knimaced 3 memoro subopy aHanimu4yHo20 obriadHaHHs 0715l po8eOeHHSs
KOHMPOso sikocmi KoMBOiHO8aHUX JliKapCbKUX 3acobig pOC/TUHHO20 MOX0OXXeHHS O0CiOXeHi 20s10-
8HI QbyHKUiOHabHI | eKkcriyamauilHi xapakmepucmuku (keanichikayis dusatiHy) obnadHaHHS, siKe
sukopucmosyemsbcs 8idrnogioHo 00 hapmarkonelHux sumoe (APDY i USP) i nocmaeneHux aHanimuy-
Hux 3agdaHb, W0 00380s1s€ rposecmu subip obnadHaHHsA Ons nidnpuemcmesa. [NposedeHo rnopis-
HAMbHUU aHani3 hyHKUIOHanbHUX | MexHIYHUX xapakmepucmuk rpunaodie 0551 BUKOHaHHS aHani3y
KoMb6iHOoB8aHUX ripernapamie 3 JliKkapCbKOoi POCTUHHOI CUPOBUHU MemMOOOM MOHKOWapos8oi XxpoMamo-
epadpii. ExcnepumeHmarnbHO 008e0eHO0, W0 KOHbigypauiss xpoMamoepaghiyHOI kKamepu He eriusae
Ha pe3ynibmam aHariisy, 38 €KOHOMIYHUM MOKa3HUKOM binibw GoCcmynHUMU € Kamepu 8upobHuymea
Copbabin. lNpu aHanisi nikapcbkoi pocruHHoI cuposuHu (JIPC) i npenapamig 3 JIPC Moxymbs 6ymu eu-
kopucmadi TLLUX- i BETLUIX-nnacmuHKuU Ha 8cix nidnoxkax 3 Y®-iHOukamopom, ocmamo4Hul eubip 0o-
UinbHO MPo8oOUMU 3a eKOHOMIYHOK CK1ado8or Yu ix docmyrnHicmio. Xapakmepucmuka rnpucmpois
Orig HaHEeCEeHHSI PO34YUHI8 XpoMamoepaM 8usi8usa, Wo onmuMasbHUM MOKa3HUKOM rpu eubopi mi-
Kpowpuuig € tio2o 0b6’em. lNpu nopieHsIHHI npucmpoig Orsi susienieHHs1 abo 2aciHHs ¢hriyopecueHuil
supobHuymea Copbapin (Pocis) i Spectroline (CLLIA) ecmaHosneHo, wo 6ydb-akul 3 0ocnidxysaHux
npunadie Moxe bymu sukopucmaHul 011 8USIBNIEHHSI XpoMamozepaghiyHux 30H. BupobHuk Spectroline
mae cepmucpikam ssikocmi ISO 9001:2008 i 3a yiHoro b6inbw docmyrnHul, wo € to2o nepesazoto Had
onpomiHogadyem YO C-254/365 supobHuymea Copbapin. Ceped npucmpoig 0551 06rpucKy8aHHs Xpo-
Mamoeapam 3py4Hy KOHCMPYKUiro i nompibHul o6’em matome nynbeepuzamopu GGB (CLLUA), ane 3a
8apmicmio 80HU € 3Ha4HO O0opOoXYUMU 3a nyrnbeepusamop Copbghin (Pocis). OcmamoyHul eubip
OoUuinbHO MPo8oduUMU 3a €EKOHOMIYHOK CK1ad0o8010.

KBATTUOUKALNA TCX-OBOPYOOBAHUA, MTPUMEHAEMOI'O B AHAJTTU3E
KOMBUHUPOBAHHbBIX PACTUTENBbHBIX NMPEMAPATOB

B.K.5lkoeeHko, E.A.Xoxsnoea

Knroueenie croga: cucmema KoHmMporss kavecmsa, aHanu3; TCX-obopydosaHue; Knumaced

Ha npumepe npenapama Knumaced ¢ yernbto 8bibopa aHanumu4ecko2o obopydosaHusi 0risi KOHMPO-
J19 Ka4yecmea KOMOUHUPOBaHHbIX JIEKaPCMBEHHbIX MPernapamos pacmumeribHO20 MPOUCXOXOEeHUS
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rposedeHbl Ucc1edo8aHust o U3yHEeHUK OCHOBHbIX (OYHKUUOHasIbHbIX U 3KCr/lyamayUOHHbIX Xapak-
mepucmuk (keanugukayusi dusaliHa) 060pydoeaHUsi, KOMOPOE UCIMOIb3yemcs 8 COOMeemcmeauu ¢
mpebosaHusmu chapmakonel (APY u USP) u nocmasneHHbIM aHanumu4yeckum 3adaHusiM, Ymo ro-
3eor15:em riposecmu 8bibop obopydoeaHusi 01 npednpusmus. [poeedeH cpasHUMeEbHbIU aHanu3
bYHKUUOHAaIbHbIX U MEXHUYECKUX Xxapakmepucmuk rnpubopos 0r1s 8bINOIHEeHUs] aHanusa Kombu-
HUPOBaHHbLIX rpenapamos U3 /IeKapCcmeeHHO020 pacmumesibHO20 Chipbsi MemMOOOM MOHKOCIOUHOU
Xxpomamoezpacghuu. SkcriepumeHmaribHO 0oKa3aHo, Ymo KoHguaypayus xpomamozpaguyeckol Ka-
Mepbl He eriusiem Ha pe3yrbmarm aHanu3a, o 3KOHOMUYeCKUM riokazamernsm 6onee docmynHbIMU
sensomes kamepbl npouzeodcmea Copbopun. lNpu aHanuze JIPC u npenapamos u3 JIPC moeym
b6bimb ucnonb3osaHbl TCX- u BOTCX-nnacmuHKu Ha ecex nodrnoxkax ¢ Y®-uHOUKamopoM, OKOHYa-
mersibHbIl 8bI60P LyenecoobpasHO rMPo8oOUMb MO 3KOHOMUYECKOU cocmaensrowel unu ux éocmyr-
Hocmu. Xapakmepucmuka rnpubopos 011 HaHECEHUSI Pacmeopos8 xpomamozpaMmM rokasasa, 4mo
onmumaribHbIM floKasamereM rpu ebibope Mukpownpuya sensgemcs e2o obbem. [lpu cpasHeHUU
rnpubopos 05151 06HapyXeHUs unu 2aweHusi QryopecueHyuu rnpousgoocmea Copbgun (Poccusi) u
Spectroline (CLLA) nokazaHo, 4Ymo KaxObil U3 uccriedyeMbix npubopos mMoxem 6bimb UCMOMb30-
eaH 011 8bisigrIeHUsT xpoMamozpaghuyeckux 30H. [Npouseodumenes Spectroline umeem cepmudbu-
kam kadyecmea ISO 9001:2008 u no ueHe 6oree docmyrieH, Ymo S1ensIemcsi e20 npeuMywecmeaom
rneped obryyamernem Y®C-254/365 npouzsodcmea Copbgusn. Cpedu npubopos 0518 OnpbICKU-
g8aHuUs xpomamoepamMm yOOOHY KOHCMPYKUU U nooxo0sauwul obbem umerom rynbeepu3amopbl
GGB (CLLA), Ho no cmoumocmu OHU 3Ha4umernibHO Oopoxe Mnyrnbeepudamopos Copbghurn (Poccus).
OKoH4YamersibHbIl 8b160p UernecoobpasHo Mpoeodums MO SKOHOMUYECKOU cocmasssouied.



