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0b139 bgo-bm3z0b KedNH0 asbnbsdmgMgmmds oGl
0,037, goggoiomadaemo 3069bsbmamaemmds - 0,074.
53M0g50:

- 393499353980 s0bomBmadawn, Iacdbmdasdg,
BybGo s 989G N0 Jomamn B6530L Lombmgsba Jm-
3o@mMaMogzg0mmn 39mmon 3ormbaM@ebab Bodemgdqddn
6085~ brge-b 8nbofg35d0b 35b6LsBrgMabmzgal;

- 39Rgmmo JEm3sGmamaggaeo bob@gds mbenb-
39eymzb 30mboMGo60l §odemg®gd30 brds-b s brge-
b 30boMg3900L s GodmBgdda dgdsgama bbgs 3Ma3m-
6968730L 33030m ogMRSL. Mmoo Gobal o
303bLbamol Lonabsmo Bds-b s brgse-b dg353900L
MHMoL BoMamadda sG0b Bymmsb sbemmb;

- Lo3dom b g56353mMdsd0 o gdaemo dgwy-
a9060b L3g(3080399MMdalL 33G0s(300b 3MgBo30gbGn
bds-bmganl ool 0,03, bgs-bogal - 0,02-b; gomn
Lodmdom 33060b 4o6353mmdsd0 B gdamo dggaqdabs
L3g30BOZPOMAAL goGnsz00b 3mgxo0gbEo beds-
Logob 60l 0,14, brge-bogal - 0,35 Moz Bommomgdl
sbaemabm@n dgommmgdabsowdn boygbgdmmao 3608960~
18530L 30doMo Fgommmabs bL3g(3093031GMBAL BqLodsd-
abmdadg (CVL2%);

- LoBYLENL gobbodrgMal Bnrmgdemo dggagdol
360d369mmmdgdn sbemmb 560l gMm3bgomab; 6 3oMamg-
M0 gobLeDMEMAL goMns (300 3mgeyn3096@0 LabBg-
3ob LodybEObmgab sGab 0,172 (beds) s 0,58 (brgs),
3gomab LobnbEobomgab - 1,20 (60ds) s 1,07 (brgo)
(N<2%), B3 Boggonmgdlb sbsemadin dgomegdal do-
domm boygbgdmmo dmmbmgbgdobowdn dgMhgymon 3g-
om0l dgbedsdabmdsby;

- 3900m030b LobBm@ g s@al 0,50 (bwds) s 0,14%
(6cgo). 9300gbow, LobBgdncin (3m3amgds (3gommeals
LobBmEA) 6o 3emgdas <2%;

- 439 3oLadbE3gMado 3mMgems(300L 3mgyn3096@0
0ym 0,995-%9 3980 s 390039605 brods-bogab 0,997,
brogo-bmgal - 0,999 (N>0,995); 0ob@ab 3mobab §ob-
396b0 bds-bmgal s6al 0,298, bogs-bogab 2,078; 53-
Lgoboes @aMdob asws339m0b ByMmEGomo Bds-bogal
s60b 1,129, b ge-bogal 0,646;

- 3900m@0 35 bds-b s brge-bmaznlb LEmEbsbmge-
605 5/56a/3em - 250/250 ba/3em ns35Dmbo;

- Mmam@ g bds-b, sbgzg boge-bogal asdmdzals
%3960 356bsDM3Mgmmds 560l 0,037, gogotommg-
dmemn 306mbademzMgemmds - 0,074.

“zombozm&o HD*-b 808mn8)96dn 6ods-b s broge-
L 306oMg3980L MomEgbmdMnga gobLsbrgHabomgal dg-
39do390mo domamo Bbg30L Lombmgebo JEm-
do@maMogommon dgommmab gomorsgnnlb dgogaen
30a0bws 9393390490 Igommal bEBmmo dqbodsd-
obmds omagbam dmmbm3b9dmsb (4) 38gan goemo-
o (3060 dobsbonomgdmgdol dobgognom: L3ggo-
$03mmds, Lodgbd g, bobbmg s LEmMbsbm3gbgds.

Baramidze K.!, Chikviladze T.2, Tsikarishvili K.!,
Khikhalashvili N.!, Toramashvili H?.

VALDATION CHROMATOGRAPHIC
UANTITATIVE DETERMINATION OF
-NITROSODIMETHYLAMINE AND N-

NITROSODIETHYLAMINE IMPURITIES

IN “VALSACOR HD” TABLETS

'“GLOBALTEST”, LLC, TESTING LABORATORY;
*TSMU, DEPARTMENT OF PHARMACEUTICAL AND
TOXICOLOGICAL CHEMISTRY

Chromatographic (HPLC) method for determination of
NDMA and NDEA impurities in “Valsacor HD” tablets.
The coefficient of variation specificity is 0,03 for NDMA

and 0,02 for NDEA(CV<2%)).

The accuracy (systematic error of an analytical method)
for the NDMA is - 0,172 and for NDEA - 0,58% (acceptability
criteria <2,0%);

The correlation coefficient for the NDMA is - 0,997 and
for NDEA - 0,999% (N>0,995); The method is linear from 5/5
ng/ml -250/250 ng/ml.

Thus, the results received during validation of an HPLC
method of quantitative determination of NDMA and NDEA
impurities in “Valsacor HD” tablets, have shown full confor-
mity of the developed method to requirements Guidance for
Industry Bioanalytical Method Validation U.S. Department
of Health and Human Services Food and Drug Administra-
tion Center for Drug Evaluation and Research (CDER) Cen-
ter for Veterinary Medicine (CVM) May 2001 on the follow-
ing validation characteristics: Specificity, Accuracy.

dompogoadyg o', gmbodg 8.!, dmygedyg o.,2
dg6odgama ©.", dsgmMadg o.°

JI364MIIR0 L03MIILOL (Lycopus europaeus L.)
3060LBINY 6560RIBNL BIMIV3MIGMLEIAN
3ILBO3WY

'01LLY, BIMIVBIZBGITN 3MBI6N30L RI3VAGOIIEBN;
2B836353M36MBNNL RI3VAGIII6SN; 3BIAIVIBIISIN0N
&J3J6MTM3NOL RI3IAES3I6SN

936m3memo eno 3m3nbo (Lycopus Europaeus L.) 30g3mon-
36935 @mhmboboms mgobl. ngn IGogembrmmgaba dom-
sbmgsbo (3960690 20-100 b3 Lodsmenb, mamm LEME-
damdn, gmomagdo Im3ncabdoM g gobemegqdaemo, sb-
sbosmydl 3g@agMmmanmos, Dws gmomgdn dma@dm-
9oL 06 grrogbig®-mob3gée, 30Rgbg 8bbgoeb-
96b3d0ms, dBmaRg® J3900 FMmomab GoMgads 3&-
®0LgdMss doMdo Mo aob3zgmomn, mMngg dbotigdy,
a56bos 3 gdom 30 J399msb, doMmz9dol goymegds-
By %06 33M3060 ©s 3mzmy BzMomn mgomto d9639-
doo Imggbomn, ygogomagda dMsz5mns bodg@Gammao,
mobbg3Mosbn, gmomob mdgqgdda dg36 9000, 4306~
33060L BuE(3em9d0 - 35@0Ms, mgnto 8b Fmyznmaemm-
g, smobygda modgdom, aznazobo m&GEmRs,
d9dqbzomo, bagmgn 3ogoma. (bLy&. Net).
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bgm. N1. g936m3a0m0 cmogmdabo (Lycopus Europaeus L.)

9360m3mma mo3m3nbo 3036 (39mgd4mos g3tm3s-
do, @obogmgom sbnsbs s AMmammgm 396030l o=
dmbogmgo boboemdn, Rnbgmbes s 053mBasdn. 3(39ba6g
0O 935 396056 sanmaddn, 8nbstggdal, §dqdal,
Fomdgdab 65306193y, ©HMgdnc oGdmMamm sbmEom
30noM bnorog by [2,7].

936390 03m360b Jobabdyws 6sBaemgda dga-
(303b: 9ogEM396 Bgmgdl, Ggbmem 35603mbIysz9dl,
3185606930, Bemogmbmngdl, 36s6g amo3mbawgdl,
S 30mmMnEgdL, 308o3n06gdL, 30bgHomu& bogmagH-
9690L o bbgs [5,6,7].

9360™3m0 0 3m39bob JoBbobbgws baBormgdl Lbge-
obbge d39960L bomba® 8g9ma306530 0yg69546
b39mgdals, 3630539 MgbdnGssommo s 39g-bsBmaogzals
G380l 553500989800 bod 3MAbsmmE. Loy 39mgbm
byesamMo badnemadss 53B6905m0b, mdarmdals
MM, 8bg39, BoM0LYdMo KoM 33l 5350096900 -
30396006 9mDabs s gM903b0b o350 950L MobIbemg-
30 b033@m3qdab Igbedbmdmdgdmar.

30bo3odmymo gofMds3mmmaanto 33ma3zgdom
©oma960mmo0s g3Mim3nmo mogm3abolb gdbEmad@nb
SbGnmomgmnyyemn, 56@0803Mmbmma, sb&nmiLosb-
G960, 56 n3oGoboGmma, sbcmgdal bobabssmdwmagam,
&3030masdsynhgdgmo dmddgogds. moagm3nbol
94LE oGl Imddgegdoom Jgd(z0MEs GoMabgdo
%06 330l dog® Fofdo Mom©gbmdalb 3m@3mbadab go-
dm3mdogqgds 3060mo3398380, Jgbgmes Roygzal
gmA3om96alb 3Gm3gbo. mo3m3nba smosfgdamas
Hmam(3 m0Mgmb@odn 3o s bamdmseng gL 3gmb3gd-
G099 33960690 BM0bgdFn oM 3gmob posgemadgd-
0l ba3 3Ebamm GoGM3Mg3scs8gdob Bnbomgdsw. dat-
0o dmddge bogmogMgdem MmMB3sabalb dgozs ©s
3mgygobol 3go30L Lbgs 6565M8gdn gobobamgds
[3,4,5,6,7].

bago@anggeemBo gog@(39egdgemo g3em3gero cogm-
310 dgbobad nbgym@Isz0s bs3domm 8BnMns. domby-
3350 03003, HM3 0b nBAYdS sdoMedn, bydgaMgemm-
do, 360530, Jomombs s bad(3bg-gogobgmdn, dabn
00096@8053035(300b5 S 3gomnmbomabbmgbgdnlb dobsobn-
30 gdmgdn aagbaemn o6 sMab.

Bgdme 50b0dbymowsb 30dmdwmnbstyg, hzgbo 33-
930L 30Dobb Bodmamaqbrs g3Gim3mma mo3m3nbals
30B0bbgs babomgdab ngb@ngnzaznabes s 3gmamb-
560bbm3b930lL Bmgng@ma dobsbosmydgmal powggbs
35 360mbgm3mma, d03Hmbim3gmo s goGmjadona
obonboon.

33eg30b mdngg@o: LogoMoggmmdo gogM(39mgde-
mo 9360m39gmo mogm3qbolb 8060bdgms boBomgdoa,

8903 03D 0b3sbo 2-ab Ggfn@Gmnsbg (Jmd-
megon) 20176. 0g60b3n.

33ma30L dgommegdo: Labgmdbogm gomdszm3gs
&™30 Ne 2-30 seBgFaemn 3gmmmgdab dabgognm Bs@om-
5 g30m3qgmo mogm3qbob 0babbgos Bobamgdals
bogmbgmdzmebgmdoma sbomaba. gobobsdmg@es:
B9b05bmds, Logfom bazomn, 94LEModGmemn s do-
03mag0 6030096 193980b Momqbmdamn d93(339emm-
ds [1].

936310 m03m3Lob 306obdgws baBomgdal go-
&mgodoga dgbBogems. dommmaonmMow @ nmco bog-
2096939300 93(339mmMddg Ro@ oM s65emabab nb-
LEEN36G M0 Igomegdal go8mygbgdoo:

Looby JOmdsGmamagns - 8bmgdymoa dobbdgd-
BHM3gEMH0m s @m0 ©gEqEmHo (LC-MS/MS-
DAD) - Agilent technologies 1290 infinity Agilent technol-
ogies 6460Triple quad LC/MS. bgg@&on - Zorbax Eclipse,
(100x3.033, 1.8 33), Lo (30MbaIMemn GoDs - C18, Bnbob-
3980 - UHPLC GUARD Zorbax Eclipse (5x 2.1 33,1.83 39),
LEdEOMbsMMma gobs - C18, a03bbbymms Lol gds:
0.1% doobgggmdgegolb Bysmbbbata (& bLbsmn):0.1%
F056439m8350350L bLBsGO 5(39@™BaGMaemdn (o bLbbstn)
40: 60, 3mdFog0 gobab @0bgdab LoRdsmg - 1.0 3 /Bo,
30500968 mmo, b3gGob 8q339Gs@m@s - 40°C, ombabs-
(309 - 3o0mBgmes MoMymagnmn gemg @™ asxmdzgzom
(ESI'), bzsbamgds - 30dnbomgmdos bfmma ambgdal bo-
gocoom (TIC).

bgmgmmal mmgmemmaon®o 60d6gdo owaqboen-
05 306m 3mmo@9eno dogMmbgm3aom - MBC, sbs@mdogtn
LEOYJG YOS M3G0 M0 BogMmbzm3am Leica DMI00.

A D3oMbal Igogal Hammgbmdomn dgd(339mmdo
3560bdMgMs LombyMo JOmBo@mamogas Me@Moon-
abgzgo o Gobogdnma dobldgd@Mmm3g@mmn ©gdg-
J&otgdaom (LC-MS/MS-DAD).

30D960 JOmBoGmaagns 3oLb3gd@MmmIg@cmma
©0989980Mgdom (GC-MS) Agilent Technologies 7890A,
7000 Triple quadrupole. 0bggd@m&al §75339Mo@ns
250°C, cm8gemob §733gMe@mcs 60°C, &msbbygm-
ma0bob §33gMo@mms 300°C; 89339 mErmmo afo-
©09680: 60°C 1 bon; — 60°C—>250°C 15°C/Bo; 250°C—>
300°C 10°C/Bo; 0by)gd@omgdob dmzmemmds 133, bgg-
&0b boamdg 303, 3960 Lobdq 250 833, 0mbad(30s Bom-
dmades 70 g3-00m. 50635800 gdgmo 3gmanda, soGals
©06580b boBJocg 1 3em/bo. B080bsgmdrs LMmmn
0mbagdab 6o 300 (TIC)., NIST 8mbs(39300 dsBab godmy-
96g9000.

33030l dgga 9d0: s 3OML 3M3 Mo sbaemabaom gsb-
0babM3Ms bgomgnmolb ImBgmmmaon®o 60dbydo:
0gfm mnbBobbags, mbag dgdmbgamoa. momab gam-
RB0E® Obgmoa, Imgdm-gmogbaca, dsbznema B3g6nom,
dbbgomo ©s3d0mumo 3oggdom, gmomol goMgo-
Bobg dommzqdal a0bB3Mng asbmaggdmmos g0 3gem-
3560 o oM 0gn dmbabgdn. g - mbszGabgMm-
363969, beybo - 3doxMo sBMBsGemn, a9dm - 3bomy.

8036mb 330 sbsrmnboo o gbaemas (o 3m34-
Lob ool doMomsn sbs@mdona dobsbnsmgdmg-
d0: Bgs g300gM3abab MrMgogdo LEmMazgMmos ©s

3535 30bs, 43900 930 cdabob 3o - dmog@ s 3-
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o 360mm 390m0560. Mmool mEngg Abstigl 39ndhbg-
35 35M& 030 9O RMJE0560 s IMszomM R0
bmbgdo (b6 Ne2. s.). 3bmbgdal oo Momeogbmdss
a0bmmogqgdamn doMmggdal gobbzMog 0o gmmmab 3o-
©9Dg. obg3g obsbodbagns Ko 3rmzebo dnbubgdo
96Om 86 MANKOgE0sbo Mo35300 gRoRM NS
Bgbbdy (b Ne2. a.) @ mobo-gd3bo-Ggs MR gonsbo
909G dgmalb goM33mgda (by& Ne2. 3.). dogqgdo
B3omn, mzomao, os0@meo Gadab, dg0dRbggs
gmomob mMagg IbaMgl, dzgos bgoedncdy Mucm
dg@o.

bagm. N2. mogm3abol gmomolb dofGomopo sbs@m-
dogmo Jobobooomygdemgdo

0gfmb 8bs@mdanbomzgal (L. Ne3.) @edsbsbosmg-
dgmns: IgmMawn 3ggatagn Jbmgoen - 3gMowgcds, dobs
4399 394060z Jbmgamo - 3megbgods @s bmgHgb-
J08s, JaedLs s 3gFJobl ImEnl 30330¢qdab IGg, Jg-
Josb 3gfdbol Rsmgmoam g38Lggermmos gmemammol
Lboggdnm, 396 dsbdn guMggm-dmgimaabo 3mbgdo,
306350 aodmbo@memo Jbomgdab gemgdgb@gdoo. (396-
BP0 baboemdn 30 Immsegbgdemns gaymamemo.

o IX3I0
8. Jgmbob gergdabdgdo
3 3. IgFopgHds
@©. gmengbgods
- byeg9bfods
=Y 3. g ool bboggdo
\m 9. Jboengds

baym. N3. erogmdnbolb gmomob mgBmb s658m8ns

LoobyMa-dmmds@mamagoo dobldgd&mmdg@ea-
0 3gomEom 096G 0gn oM gdnmas 12 bagmngmgds,
dom dmMab 7 gqbmm 396dmbagegs: goboemal, P-3a-
doM0b, 3mBg060L, HmBIsMabals, ggMmal, boemn(zoem-
ab, 3mgg0bemogdgabal 373, 5 gmagmbmoawo: 3o&qdo-
b0, 439M(39&060, 3998 9Omm-3-HE0bmDawo, JMHab-
0b0 s boMnbggbaba.

30D960 JOHM3oGmafox0sdsbbdgd@mmdgd o
39omEom bosbsmndm mdngd@do ngb@nxgoomgda-
m0d 14 Bngmogfigds: 2 3mbm@gm3dgbo-(30&Fomo s 3-
3960gb0; 7 bgbdzn@g3gbo: s 3mEgbmma, 3oMamgneg-
B, 9MdmMbgbn, goomomsadsb@oba, amagbn, mmbgo-
3mbmgoMmzggmmo ©s 0dmEmbgogmeon; sbggg 696bmgl
3¢1039; 30M5b6mbo; 3g&mdLbodacmmownbo; d96Dmegen-
(060 o goGmea.

E50

bam. N4. boygmmggo mdoggdob boombymo JEmdsgm-
ams8s (LC-DAD), 330 68

9360m39ma @o3m3nbob d0Bobdgos bobomgdda
HD3oM060b ygogeb Mommabmdomon 393(339mmds 456-

Lad@gOYmas Jomomgxgd@nco Loobya JHm-
do@mMaMog0mmo dgomeno. Esaqbamas bgomagnemals
3900bacabbmgbadal Bmang@omn 8sh3969d9m0, dga-
3900 8m(398mmos Ne 1 (3bGoeda.

3360350, 303 960m0s bodoMmggmmadn go36(39ea-
Sdmemn 936m399ema m03m3gbaol 8060bDgws Bobarmgdals
356936990 6036930 s sbs@mBon 396980l magala-
56193960 353 MB 3M3 Mo s 0 3Mmb M3 sbog-
0boon.

bgomgnmaob L30MEG0s6 338mbsbgmamdn om-
dmfgbomons 55 bogmagMgds, domgsb 03 g@o3Dy
09b6@&0x0(306098mmas 26. Bgbmm3omdmbagsggdoa:
3Mmx890b0l, HMBIsMabol, ggMymal, 356omals, P-
313560l bomozomnb, 3mxgnbmmodzobol 396Dmal dge-
35 Bo3Mbmoggdo: 3@ 9Jobo, J39M(39G0bo, 398x8H-
mm-3-6980bmbown, JHobobo s boMnbygbaba.
dmbm 8 gM396gda: (308 Mamn s p-3gbmgbo; Labdznd)-
963969d0: 53 9bmma, 3oMomgamgbo, d9@Hdmbgba,
90053568000, ayngbn, mmbandmbm 3ofMgzgmen o
0dmEmbangmmnbo; 30606mbo; 39@mJbodnfmmnnbo;
396D mEabo s go@menn.

3560bbE3Ms 33965 Mmoo bgmgnmoab 3gmomb-
360Lbm3bgdal DmgogGma dohggbgdgma: §9bnsbmds
10.2%, Logom b (3060 8%, 94LE MG mema bogmogH-
90930 27.0%, 8:m@0dmsg0 bogmngfgdgdal 393 (339mm-
35 7.0% 05 MM B3o6060b 3go30L Homegbmdama dq3-
(339e0mds 2.3%.

DAD1, 8.583 (87.4 mAU, - ) of 1AB-0301.0

mAU

bam. Nb. o) bBobpsmBBdamo Gmddsmobol Jgog0b
a0 b3ggdmo
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DAD1, 8.583 (174 mAU, - ) of 1AD-1101.D
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Am3do@Gobol  Jgogob

8) boggergs mdogg8do
a0 b3ggdmo

GbFoeno Nel. ga@mimemo rogmdnbol Jobobdgwms
b6s60mgd0b
8B396938cm0b 835660 dmgmol dgmgsgdo

Jg@ombomabbmgbgdol  BmgogmHoo

bgemgnero

&gbasbmds
LgFom bazemo

AD3oM0bob Fgoges
doM0dmoago bogongfgdgdo

24bEMsd@ma bogmogMgdgdo

&
Ugo;ﬁ%f: 23% | 102% | 8,0% | 27.0% | 7.0%
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Bagdavadze A'., Jokhadze M.!, Bozhadze A’., Berashvili D.!,
Bakuridze A,

PHARMACOGNOSTIC STUDY OF
AERIAL PARTS OF LYCOPUS
EUROPAEUS

'TSMU, DEPARTMENT OF PHARMACEUTICAL BOTANY;
DEPARTMENT OF PHARMACOGNOSY; *DEPARTMENT OF
PHARMACEUTICAL TECHNOLOGY

The European Lycopus (Lycopus europaeus L.) belongs
to Lamiaceae family. It is a perennial herbaceous plant. It
contains various chemical constituents: phenol carbonic
acids, essential oils, tannins, flavonoids, mineral substanc-
es. Medicinal plant is widespread in Europe, West Asia and
the eastern part of North America. Lycopus europaeus L. is
growing in Georgia, in particular -Adjara, Kartli, Samegrelo
and Guria regions.

The European Lycopus is used in folk medicine for the
treatment of coughs, respiratory system, gastrointestinal
tract, thyroid diseases. It is the best sedative for anxiety and
insomnia. Preclinical pharmacological studies have estab-
lished the antithyroid, antimicrobial, antioxidant, antipara-
sitic, anti-inflammatory, analgesic activity of medicinal plant.
Lycopus europaeus L. growing in Georgia is not studied
well.

The aim of the research was investigation of the pharma-
cognostic study of the Lycopus europaeus L. growing in
Georgia. Was identified morphological features and pecu-
liarities of anatomical structure by macroscopic and micro-
scopic analysis of crud drug of Lycopus europaeus L. Were
detected 55 and identified 26 substances in ethanolic extract
by chromatographic methods. Phenol carbolic acids: caffeinic
acid, rosmarinic acid, ferulic acid, vanillic acid, p-coumaric
acid, salicylic acid, benzoic acid, 4-0-caffeoylquinic acid; Fla-
vonoids: quercetin, kaempferol-3-rutinoside, catechin,
chrysin, naringenin. Monoterpenes: citral, p-menthane; Ses-
quiterpenes: a-acorenol, caryophyllene, a-bourbonene, eth-
yladamantan, a-guaiene, longipinocarveol, isolongifolol.
pyranone, S-methoxypyrrolidin, benzofuranone, phytol. Were
determined some quality parameters: moisture content 10.2%,
total ash 8%, extractive substances 27.0%, tannins 7% and
rosmarinic acid content 2.3%.



