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JlanHast cTaThsl MOCBsIIEHA MOA00PY MOA-
BIDKHOW M HETMOABMXKHON (Da3bl ISl MACHTU-
(UKauy TOTMBUHWINKAPPOIUIOHA B COCTaBE
JICKapCTBEHHBIX ()OPM METOJIOM TOHKOCIIOWHON
Xpomatorpagumu.

KuroueBbie cioBa: MOJIMBUHUIIHPPOIIN-
JIOH, TOHKOCJIOIHast XpoMarorpadus, aHaIIu3.

Xpomarorpaduss — 3T0 (PU3HKO-XUMUYe-
CKUIl METON pa3feleHHus CMecel, B KOTOPbIX
paszzesnsieMble  KOMIIOHEHTBI  paclpe/ieeHbl
MEXIy IByMs (azaMu: ofHa W3 3TuX (a3 He-
MIOJIBYDKHAS, & JIpyTasi MMOCTOSTHHO JIBHXKETCS B
OIpEeICIIEHHOM HaIIPABICHUH.

Jns uaeHTH(UKAUK BEIIEeCTB METOI0M
ToHKOCIOWHOU Xpomatorpaduu (TCX) ananu3
MIPOBOIHJICS] IPY OTHOBPEMEHHOM XpOMaTOTpa-
(upoBaHUN OJUHAKOBOIO KOJIMYECTBA AHAJIM-
3MPYEMOro BELIECTBa M CTaHAAPTHOTO 00Opas3-
11a Ha OJHOM M TOM ke Xpomarorpamme. Eciau
BEIIECTBA HIICHTHYHBI, TO COOTBETCTBYIOIIHE
UM Xpomartorpapuueckue 30Hbl MMEIOT OfM-
HaKOBYIO ()OpPMY, HHTEHCUBHOCTb MOIJIOLICHHUS
WIM OKPACKH, a TaKXK€ PaBHBIE BEIMYMHBI R,
(OTHOIIEHUE PACCTOSIHUSA OT JIMHUM CTapTa J0
[EHTpa MATHA K PACCTOSHUIO OT JIMHUH CTapTa
1o ¢poHTa nmoxBwkHOU (asen) [1, 2].

[TonuBUHUITIMPPOIUIOH (IIBIT) —
MEPBUYHBIN MIPOTYKT NOJMMEPH3AINN
N-BUHIWIHUPPOIUIOHA, OTHOCHTCS K BBICOKO-
MOJIEKYJISIPHBIM JIMHEHHBIM MOJMMEpaM C MO-
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This article deals with the selection of the
mobile and stationary phase for identifying

polyvinylpyrrolidone  formulations  drug
compounds by TLC.

Keywords: polyvinylpyrrolidone, TLC,
analysis.

Chromatography is a physical and chemical
method to divide blends where the divided
components are distributed between two
phases: one of these phases is fixed, and another
constantly moves in certain direction.

To identify substances using the method of
thin-layer chromatography (TLC) we carried out
the analysis with simultaneous chromatography
of an equal quantity of the substance under
analysis and standard sample on the same
chromatogram. If the substances are identical,
corresponding to them chromatographic zones
have the similar form, adsorbtion or coloration
intensity, and equal values of R, (relation of
a distance from the start line before the spot
center to distance from the start line to a front
of a moving phase) [1, 2].

Polyvinylpyrrolidone (PVP) is a primary
product of polymerization of N-vinylpyrrolidone.
It belongs to high-molecular linear polymers with
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JIEKyJIaMH JINHEWHOU CTPYKTYPbI JJIMHOU OKOJIO
100 MKM, KOTOpbI€ B HU3KHUX KOHLEHTPALUAX
CHOCOOHBI CHMXKATh T'MJIPOJIUTHYECKOE COMPO-
tusiieHue. [Ipu BBeneHuu B kpoBorok [IBII
071aronpusTHO BO3/EHCTBYET Ha CHUCTEMHYIO
reMOIMHaMUKY U MUKpouupKyssuto. ITo cBo-
uM ¢usnonoruueckum cpoiicteam IIBII ana-
JIOTHYEH abOyMUHY U CIIOCOOEH 3aMEHSTh €ro
[3]. B dapmaneBruyeckoli mpakTUKE HALLIHA
IIPUMEHEHNE KaK pacTBOPUMBIE, TaK U HEpac-
tBOpuMble Mapku IIBII (puc. 1).

linear structure molecules about 100 um long,
which in low concentrations are able to reduce
hydrolytic resistance. After administration into a
blood flow PVP positively influence the system
geodynamics and microcirculation. PVP is
similar to albumin by its physiological properties,
and is able to replace it [3]. Pharmaceutical
practice uses soluble as well as insoluble PVP
brands (figure 1).

IIprnenenme [1BIT /
Implementation of PVP

[ Pacmopml-:.n‘f'l/ Soluble ]

( Kak ceszpiearomee / as binding; \

Kak xiesmee / as gluing;
meskoobpazoeartens / film-former;
comobumzaTop / solubilizer;

ang crabmmazars / for stabilization;
CTPYKTYPOOOpazyIOmHii KOMIIOHEHT

npH mHodumMzamH / structure
forming component at lyophilisation;

JJ14 MaCKHPOEKH EKyca H Ip / to

\ mask taste etc.

o}

O 00O

[H epacmopmt-bn‘& / Insoluble]

6 E KagecTEe Habyxaromero ryS'IaToro\
noimmMepa / as swelling sponge like
polymer;

O pnapacraga Tabmerok / for pills
resolution;

O E Ka9eCTEE aKTHEHOIO CPEACTEA IIPH
muapee ap / as an active agent for

\ diarrhea treatment etc.. /

Pucynox 1 — Ilpumenenue I1BII ¢ papmayuu u meouyune
Figure 1 — PVP implementation in pharmacy and medicine

[IBII BXOOUT BO MHOYKECTBO COBPEMEHHBIX
JIEKapCTBEHHBIX (OpM, B T.4. JUOPHIN3UPO-
BAHHBIX, B CBSI3M C ATUM aKTyaJlbHOW 3aJiayei
ABIIsIETCS pa3paboTka MeTo/la ero UAeHTU(U-
Kauuu. JlocTaroyHO HPOCTHIM METOJOM ISt
UACHTU(DUKAIIMM BELIECTB SABISETCS METOJ
TCX-ananu3a, KOTOphIld BKJIOUeH B Poccuii-
CKYIO U 3apyOekHbIe (hapMaKOIIeH.

Marepuasibl 1 metoabl. llomuBuHMIIIHP-
pomugon (BASF, I'epmanus), JIXC-1208, nu-
opunu3ar ajs OPUTOTOBIIEHUSI pacTBopa AJs
UHbEKIUH 9 Mr, opMycCTUH, JuoduiIuzar At
IIPUTOTOBJIEHUSI PACTBOpA Il UHBEKIMH 125 mMr
(®I'BY «POHIL] um. H.H. brnoxuna» Munznpa-
Ba Poccun), pasnnyHble OpraHn4ecKre pacTBO-
pUTENN: aMMHaK BOAHBIN 25%, 0.C.4.; aleToH,
4.1.a.; OeH30I, 4.1.a., H-TeKCaH, X.4., METaHOI,
X.4.; MPOMNAaHOI-2, 0.C.4.; XJIOPOPOPM, X.4.; ITH-
JareTar, X.4.; STWIOBBIN ddup, 4.1.a. (Xummen,
Poccus); u-06yranon, u.n.a. (3AO Oxkoc-1, Poc-

PVPisapartofabignumberofcontemporary
dosage forms, including lyophilized drugs.
In this connection, the working out of its
identification method is a timely problem.
TLC analysis is rather easy method to identify
substances. It is listed in Russian and foreign
pharmacopoeias.

Materials and methods:
Polyvinylpyrrolidone (BASF, Germany), LHS-
1208, lyophilisate for preparation of injections
solutions 9 mg, Ormustin, lyophilisate for
preparation of injection solutions 125 mg
(Blokhin Russian Cancer Research Center of
the Ministry of Health of Russia), different
organic solvents: water ammonium 25%, ASC:
acetone, AD.: benzole, AD, n-hexane, CP,
methanol, CP; propanol-2, ASC; chloroform,
CP; ethylacetate, CP; ethanol, ASC (Himmed,
Russia); n-butanol, ASC (Ekos-1, Russia);
glacial acetic acid (GAA), CP (Mosreaktiv,
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cus); JensHast ykcycHas kuciora (JIVK), x.u.
(BAO «MocpeaxtuB», Poccust); cnupt 3Tui0-
Bl 95% (3AO «bpsinuanos-A» depeiin, Poc-
cusl); WON KpHCTaTM4eckuid, 4.j.a. (Xummen,
Poccust);  xpomarorpaduueckue — IIIACTHHKU
Sorbfil [ITCX-A®D-A, 10x15 cm (Poccus); Silica
gel 60 F 254, 10x10 cM co CTEKJISTHHOM TOATIOXK-
koii (Merck, I'epmanusi); CTEeKIsSTHHAs Kamepa
kpbitkoit st TCX-ananusza.

Metonuka TCX-ananu3za.

[logBuxHyt0 (hazy rOTOBWIM B OTIEIBHOM
€MKOCTHU ITyT€M CMEIIMBaHMS BBIOPAHHBIX pac-
TBOPUTEJIEU U NEPEINBAIN B KaMEPY, BbUIOKUB
BHYTPEHHHE CTEHKH (priIbTpoBaibHON Oymaroii,
CMOYECHHOU B mroeHTe. [I1oTHO 3akpbIBanm Ka-
MepY KPbIIIKON U OCTABIISIIN Ha 25-30 MUH. 1715t
HaCBIIIECHUS KaMephbl IIapaMH AIIOEHTA.

Ha nuuuio crapra xpomarorpaduyeckoit
IUIACTUHKM HAaHOCWJIM IO 5 MKJI UCCIIEyEMBIX
o0pa3uoB nuodunmuzaroB opmyctuHa u JIXC-
1208 u BOzHBINA pacTBOp CTaHAAPTHOTrO 00pas-
na BemectBa ceuzaeTens (COBC).

[locne noxcymuBaHus Ha BO3/LyX€E MJIACTUH-
Ky C HAHECEHHBIMH NMPOOAMHU TIOMELIATIHN B XPO-
MarorpagpuyecKyro KaMmepy ¢ IF03HTOM, IUIOTHO
3aKpbIBAJIM KPBIIIKOH M XpomarorpadupoBaiu
BocxomsmuM criocobom. Ilocnme nmoctmxeHus
(bponTOM drroeHTa nuHUK GuHHIA (ipoder 12
cM Juis tactuHky Sorbfil u 7 em s Silica gel
60 F), nnacTuHKy BBIHUMAJIU U3 KAMEPBI U BBICY-
LIMBAJIM B IIOTOKE TEIJION0 BO31yXa JI0 IOJIHOTO
yAAJIEHUS 3a11axa pacTBOPUTEIIS.

Hns obnapyxenus [IBIl miactunky mome-
IIaJld B KaMepy, HACHILEHHYI0 Napamu Hoja,
U BBIIEP)KUBAIU OKOJIO | MMH 1O IOSIBJICHUS
SAPKO->KENTHIX MsATeH. [IposBUBIIMECs MATHA B
o0pa3uax HUIACHTU(UIMPOBATN OTHOCUTEIHHO
nsatHa COBC n xapakTepu30oBaiu 110 BEIUYHUHE
ynepkuBanus R.

1. IIpuroronenune COBC: TouHy10 HaBeCKy
cyocrannuu [IBIT — 300 mr pacTBopstim B 5 mit
BOJIBI JJIsl HHBEKIUH (KOHIeHTpanus 60 Mr/mi).

2. Ilpurorosnenue pactBopa JIXC-1208:
¢rakoH ¢ TMOMUIM3UPOBAHHON JIEKAPCTBEH-
Hoi opmoii JIXC-1208 pactBopsiiu B 10 mi
BOJIbI 1151 MHBbEeKLMM (KoHuenTpauus [1BIT— 60
MI/MIT).

3. IlpuroToBneHue pacTBopa OpMYCTHHA!
¢rakoH ¢ TMO(UIM3UPOBAHHON JIEKAPCTBEH-
HOW (hOpMOH OpPMYCTHHA PACTBOPSUIM B 5 Ml
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Russia); ethanol 95% (Bryntsalov-A Fereyn,
Russia); crystalline iodine, ASC (Himmed,
Russia); Sorbfil PTSH-AF-A chromatographic
plates, 10x15 cm (Russia); Silica gel 60 F 254,
10x10 cm with glass base (Merck, Germany);
glass chamber with lid for TLC analysis.

Methods of TLC analysis:

Moving phase was prepared in separate bin
by blending of the chosen solvents and poured
into the chamber, spreading filtered paper with
eluent over the walls. The chamber was closed
with a lit and put for 25-30 minutes for chamber
saturation with eluent vapors.

5 ul of the samples of ormustin lyophilisates
and LHS-1208 under study and water solution
of tracking standard was placed on the start line
of chromatographic plate.

After air-drying, the plate with probes
on it was put into chromatographic chamber
with eluent, then it was closed with a lid and
chromatographed using ascending technique.
Once the eluent front reached the finish line
(development length 12 cm for Sorbfil plate and
7 cm for Silica gel 60 F), the plate was put out
from the chamber and dried out in a warm air til
complete elimination of eluent smell.

To reveal PVP the plate was put into the
chamber saturated with iodine vapors for 1
minute until the appearance of bright yellow
spots. The spots appeared in the samples were
identified considering the tracking standard spot
and they were characterized by the R, retention
value.

1. Tracking standard preparation: accurately
weighed quantity of PVP excipient — 300 mg,
are dissolved in 5 ml of water for injections (60
mg/ml concentration);

2. LHS-1208 preparation: a flask with
lyophilized dosage form LHS-1208 is dissolved
in 10 ml of water for injections (60 mg/ml PVP
concentration);

3. Preparation of ormustin solution: flask
with lyophilized dosage form of ormustin is
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BOJIbI 1151 MHBbEKUUM (KoHueHTpauus [1BIT— 60
MI/MIT).

4. IlpuroroBieHue MOAHON KaMephl: Ha THO
9KCHUKAaTOpa YCTAHABIMBAIU TUTEIb, B KOTOPHIA
Hachlmaiau Kpuctamibl Mona 1,0 1, ocraBisiu
Ha 15 MUH JIJ19 BO3TOHKHU HOJA.

Pesynbrarhl ¥ UX 00CYXJICHHE.

B xone sxcniepumenTa Ha JBYX IJIaCTUHKAX
(Sorbfil u Silica gel 60 F) ocymecTtusim moa-
060p moABIKHOW (a3el il Xpomarorpaduye-
CKOI0 JKCIEpPUMEHTa C UCIOJIb30BAaHUEM pa3-
JIMYHBIX CHCTEM pacTBOpuTenei. 3nauenus R,
[IBII B pa3nuuHbIX CHUCTEMaxX PacTBOPUTEIIEH
Mpe/cTaBIeHbI B Tabuie 1.

dissolved in 5 ml of water for injections (60
mg/ml PVP concentration);

4. Preparation of iodine chamber: crucible
with 1.0 g of iodine crystals was installed on
the bottom of the exsiccator for 15 minute for
iodine distillation.

Results and discussion:

During the experiment on two plates (Sorbfil
and Silica gel 60 F) we assorted moving phase
for chromatographic experiment using different
solvent systems. PVP R, values in different
solvent systems are shown in the table 1.

Taonuya 1 — Ighghexmusnocmo noosuricnoit pazvl npu uoenmuduxayuu IIBIT
6 IUOPUNUZUPOBAHHBIX J1EKAPCHEEHHBIX (hopmax
Table 1 — Efficiency of the moving phase at the identification of PVP in lyophilized

dosage forms
3nagenne R, [1BII/ Value of R, PVP
Sorbfil Silica gel 60 F
25128 | E5Es -
CocraB HOABUKHOH (assl / c; Bl B S c; sl7 B =
Composition of the moving phase = 222 B Z IR
sgEgl ©l&gEg ©
=2/ 28|52 5E 5|5 &
R EEIEE EEEE
Q850 E| 82| 850&
6en3ou: atanon 95% (1:1) / benzol: ethanol 95% (1:1) * * * * *
Oensou: aretoH (1:1) / benzol: acetone (1:1) * * * * *
6ensou: strnanerar (9:1) / benzol: ethyl acetate (9:1) * * * - - -
Oenson: stunanerar: soaa (10:4:1) / % % %
benzol: ethyl acetate: water (10:4:1)
areToH: tunarnerar: Boaa (10:4:1) / " " % % " *
acetone: ethyl acetate: water (10:4:1)
aretoH: ataHoa 95% (1:1) / acetone: ethanol 95% (1:1) * * * * * *
H-Oytanoi: 25% ammuaxk (3:2) / n-butanol: 25% ammonia (3:2)
H-OyTanomn: 25% ammMuak: aretoH (1:2:3) / " « % % % *
n-butanol: 25% ammonia: acetone (1:2:3)
H-OyTanoi: staHon (1:1) / n-butanol: ethanol (1:1) * * - - -
H-OyTaHox: H-rekcaH (1:1) / n-butanol: n-hexane (1:1) - - -
H-Oytanon: JIYK: Bona (12:3:5) / n-butanol: GAA: water (12:3:5) * * * * * *
nponanon-2: JIVK: Boga (12:3:5) / x « « « « x
propanol-2: GAA: water (12:3:5)
nponaHon-2: 25% ammuak (3:2) / propanol-2: 25% ammonia (3:2) | 0,6 | 0,6 | 0,6 * * *
nponanon-2: 25% ammuak (10:1) / « x x % " *
propanol-2: 25% ammonia (10:1)
nponaHon-2: 25% amMuax: anetoH (2:1:3) / " * " % % "
propanol-2: 25% ammonia: acetone (2:1:3)
nponanoi-2: 25% ammuax: xiaopodopm (3:2:2) / * « « « " *
propanol-2: 25% ammonia: chloroform (3:2:2)
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3uauenue R, I1BII / Value of R, PVP
Sorbfil Silica gel 60 F
2558 i85 <
Cocras noaBUKHO# (asbl / i Blv 35 S cz Bl7 3 S
Composition of the moving phase 2 2 % i § 2 2 (é) o% §
2% 285 258 e85
SEE2I2E5E 528
Q| E5|CE| &2 &5CE
nponanon-2: 25% ammuax: 6enson (3:2:2) / " " % « * "
propanol-2: 25% ammonia: benzol (3:2:2)
nponaHon-2: 25% ammuak: JIVK (2:3:3) / % % % % " %
propanol-2: 25% ammonia: GAA (2:3:3)
nponanon-2: 25% ammuak: sranon 95% (1:1:1) / " % % " * «
propanol-2: 25% ammonia: ethanol 95% (1:1:1)
npornanon-2: 25% aMMuak: STHIOBBIN 3¢up (3:2:2) / " % %
propanol-2: 25% ammonia: ethyl ether (3:2:2)
xsopodopm: atanon 95% (7:1) / chloroform: ethanol 95% (7:1) * * * - - -
xsiopodopm: meranon (5:1) / chloroform: methanol (5:1) * * * - - -
xnopodopm: sranon 95%: JIVK (8:4:1) / « % % % % «
chloroform: ethanol 95%: GAA (8:4:1)
xsopoopm: stunanerar (9:1) / chloroform: ethyl acetate (9:1) * * * - - -
xnopodopm: stuanerar: Boaa (8:6:1) / « " " % % «
chloroform: ethyl acetate: water (8:6:1)
xnopogopm: H-rexcan: JIVK (2:2:1) / " % " % % "
chloroform: n-hexane: GAA (2:2:1)
xa0podopm: aneTon: sranon 95%: 25% ammuaxk (21:9:2:1) / " « % % % «
chloroform: acetone: ethanol 95%: 25% ammonia (21:9:2:1)
sranon 95%: 25% ammuaxk (3:2) / 07107107 = " «
ethanol 95%: 25% ammonia (3:2) ’ ’ ’
sTanon 95%: 25% ammuak: 5TunoBbIH 3¢up (4:1:10) / « « % % % «
ethanol 95%: 25% ammonia: ethyl ether (4:1:10)
sranon 95%: JIVK: Boxa (12:3:5) / « « « " " «
ethanol 95%: GAA: water (12:3:5)

Tpumeuanue: * II1BII ocmancs na aunuu cmapma,; ucciedo8anue e npogoouu
Note: * PVP only remained at the start line; — no studies

ITo manneM Tabmuiel 1 BugHo, uro I1BIT Ha
mnactunke Silica gel 60 F na 22 nuccnenyembix
cucTeMax He o0aaeT Kakon-JInbo XpoMarorpa-
(bryeckor MOBUYKHOCTHIO, BO3MOXKHO, 3TO CBSI-
3aHO C BBICOKOW COPOIMOHHON CIIOCOOHOCTHIO
ucciexyeMoro Beuectsa. [I[pumenenue miactu-
Hok Sorbfil Ha 30 pa3nuuHBIX cHCTEMaxX PacTBO-
puTeNel MmoKas3ago, 4To JIMIb B JBYX CIydasx
ynanochk otopsathk [IBII oT craproBoii auHuu:
nponanon-2: 25% ammwuak (3:2) u 3TaHON-2:
25% ammmak (3:2). [punensr oOHapyKeHHS B
ATUX CHUCTEMax OBUIM MPAKTHUYECKH OIMHAKOBBI
U coctaBuiad okoio 0,3 Mkr/mia. MMeHHO >TH
cucTeMbl BbIOpaHbl 1t uaeHTudukanuu [1BI1 B
cocraBe JTUO(DUIM3UPOBAHHBIX JICKAPCTBEHHBIX
¢dopm opmyctuna u JIXC-1208.
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As we can see from the table 1, PVP at
Silica gel 60 F plate at 22 systems does not have
Probably
it is linked with a high adsorption capability

any chromatographic movement.

of the substance under study. Sorbfil plates
application at 30 different systems showed that
only in two cases PVP moved from the start line:
propanol-2: 25% ammonia (3:2) and ethanol-2:
25% ammonia (3:2). Revelation limits in these
systems were almost the same and amounted to
0.3 pg/ml. These systems are those chosen for
PVPidentification in composition of lyophilized
dosage forms of ormustin and LHS-1208.
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BriBoasbl

C nensto onpenenenus [1BII B nuodunusa-
TaX OCYILECTBJICH BHIOODP MOJBMXKHOM U HETOI-
BIDKHOM (a3 1O pe3yiaprartaM IMPOBEICHHOTO
uccieoBanys. JlaHHbIe TPOBEICHHOTO UCCIe-
JIOBAaHUSI MOYKHO UCIIOJIb30BaTh B KAUYECTBE IKC-
IIPECC-METO/IA OTIPENETIEHUS UCCIEAYEMOTO BE-
IIECTBA B PA3IMYHBIX JEKAPCTBEHHBIX (OpMax.
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Huxonaesa Jlroomuna Jleonuoosna — mnao-
Wil HAYYHBII COMPYOHUK 1a00pamopul pa3pa-
oomxku nekapcmeenuvix popm PI'BY « POHL]
um. H.H. Broxuna» Munzopasa Poccuu. O6-
J1acmb HAYYHBIX UHMEPeCcos8. paspabomra npo-
MUBOONYXONLEBLIX NPENAPAMO8, AHANU3 (hapma-
yesmuueckux npenapamos. E-mail: alima91l@
yandex.ru

Tynaxun Hnes [Imumpuesuy — maaowiuii
HAyuuslll COmpyOHUK 1abopamopuu pa3pabom-
Ku nexapcmeenuvix gopm @I'BY « POHIL] um.
H.H. Broxuna» Munzopasa Poccuu. Obracme
HAYYHLIX UHMeEPecos8. pa3pabomka npomueoo-
NYXolesblx npenapamos, aHaius gapmayeemu-
YyecKux npenapamos.

Obopomosa Hamanus Anexcanoposna —
00Kmop apmayesmuyeckux HayK, 3asedyio-
was nabopamopuell papabomru 1eKapcmeeH-
Hoix popm @I'BY « POHL] um. H.H. Broxunay
Munzopasa Poccuu, npogheccop kaghedpui
Qapmayesmuueckol mexunonocuu u gapmaro-
noeuu UI10 Ilepgoco MI'MY um. U.M. Ceueno-

Conclusions

To determine PVP in lyophilisates we
assorted moving and stable phases by the
results of the study conducted. The data of the
research can be used as an express method for
the identification of the substance under study
in different dosage forms.
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6a. Obracmev HAYUHBIX UHMEPECO8. pa3pPabom-
Ka Npomusoonyxonesvix Npenapamos, aHaIu3
Gapmayesmuueckux npenapamos, Ucciedosa-
HUe Npomueoonyxonesol aKmueHOCmuU l1eKap-
CMBEHHBIX NPEnapamos.

bynamsan Hamanvs Jimumpuesna — doxmop
Gapmayesmuueckux Hayk, npogeccop Kage-
Opbl hapmayesmuueckou mexumonro2uu u ¢ap-
maxonoeuu U110 Ilepeoco MI'MY um. U.M.
Ceuenosa. Obnacme HAYUHBIX UHMEPECOB. PA3-
pabomka u cmanoapmu3ayus 1eKapCmeeHHbIX
npenapamos.
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