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® . Na6koHuenT

PeweHnns ot MK JlabkoHuenT
ANnAa npeanpuaTuin papmayeBTUYECKON oTpacan

Amopbl N0020mos8uIu CMamelo npu puHAaHcos8ol noddepxxke OO0 «JlabkoHyenm»

lpynna komnaHuin Jla6KoHUEeNT - oduuManbHbIi AUCTPUOLIOTOP BegywX NpousBoAnTeNnell aHa/IUTUYeCcKoro u oblena6opaTopHoro
o6opynoBaHus. JlabkoHueNnT npegnaraeT KOMMJIEKCHble pelleHus ANA OCHalleHus nabopatopuii pasHbiX HanpaB/IeHHOCTe, B TOM
yucne n ana papmauesTnyeckon orpacnn. PapmaueBTnyeckas orpacib Poccum npopomkaeT pa3BuBaTbCA U paclUMPATb NepeyveHb N
06bembl BbINyCKaeMbIX NIeKapCTBEHHbIX CPEACTB, YTO HEMUHYEMO BrieYeT 3a co60ii He06XOANMMOCTb CO3AAHUA HOBBIX U paclIMpeHus
cywecTByIOWMX NlaGopaTopuii MO KOHTPOJNIO KauyecTBa BbiMyCcKaeMblX npenaparoB. B ycnoBuAX caHKUMOHHOro AaBneHUs MHoruve
NpuBbIYHbIe NPON3BOAUTENN aHANTNYECKOro 060pyA0BaHNA YN € pbiHKa. lMpn 3ToM, pacteT NOTpe6HOCTb B HaAEKHOM 1 3pPeKTUBHOM
QHaNIMTUYECKOM U NcnbiTaTenbHOM o6opyaoBaHun. lpynna komnaHuil JTaGKOHLUENT NpeAnaraer pelleHns, Ha NPaKTKe anpo6upoBaHHble
B cO6GCTBEHHOI1 naGopaTopum, B YacTHOCTW, TecTepbl pacTBopeHus oT Haosoo Instruments (Hanon Group) u aHanusatopbl o6wero
opraHmnyeckoro yrnepoga nop co6crseHHoit OEM-mapkoii SiLab. O6e nuHelikn npn6opoB cooTBeTCTBYIOT Tpe6oBaHuam papmakonen CLUA,
eBponeiickoil papmakoneu EP n locypapcreeHHoit ®apmakonen PO.

Labconcept Group Solutions for Pharmaceutical Industry

The authors prepared the article with the financial support of LLC" Labconcept”

The Labconcept Group is the official distributor of leading manufacturers of analytical and general laboratory equipment. Labconcept
offers comprehensive solutions for equipping laboratories of various fields, including for the pharmaceutical industry. The
pharmaceutical industry in Russia continues to develop and expand the volumes of manufactured medicines, which inevitably entails
the need to create new and expand existing laboratories for quality control of manufactured drugs. Under the conditions of sanctions
pressure, many familiar manufacturers of analytical equipment have left the market. At the same time, there is a growing need for
reliable and efficient analytical and testing equipment. The Labconcept Group offers solutions that have been tested in own laboratory,
in particular, dissolution testers from Haosoo Instruments (Hanon Group) and total organic carbon analyzers under its own OEM brand
SiLab. Both lines of devices comply with the requirements of the US Pharmacopoeia, the European Pharmacopoeia and the State
Pharmacopoeia of the Russian Federation.

MapmaueBTyeckas otpacsib Poccum npopgomxaet
pa3BMBaTbCA Y pacMPATb NepeyveHb U 06bembl Bbinyc-
KaeMmbIx JIeKapCTBEHHbIX CPefCTB, YTO HEMUHYEMO Bre-
yeT 3a coboil HeOOXOAUMOCTb CO3LaHUA HOBbIX U pac-
WMPEHNA CyLLecTBYOWMUX NabopaTopuil Mo KOHTPONIO
KauecTBa BblMyCcKaeMblX NpenapaTos.

OpHVM M3 OCHOBHbIX METOOB OLIEHKM KayecTsa
TBEPAbIX AO3UPOBAHHbLIX NEeKapCTBEHHbIX GOpM ABMA-
etca TecT «PactBopeHme». CKOpPOCTb BbICBOOOXAEHUA
JEeNCTBYIOLLEro BeLlecTBa U3 JIEKapCTBEHHOW Gopmbl Cy-
LLIeCTBEHHO BNIMSAET Ha CTereHb BcacblBaHWA, 0COOEHHO
B Clyyae TBepAbIX nekapcTBeHHbIx ¢opm'. Mo sTon npw-
UnHe ¢apmMakoneun pasHbIX CTpaH BKIOYaloT TecT «PacT-
BOPEHMEe», NO3BONALWMIA in vitro npeaBuaeTb nosefe-

'PameHckaa TI.B., LoxuH W.E. CoBpemeHHble noOAXo-
Obl K OLEHKe reHepunyecKnx JIeKapCTBEHHbIX CPeAcTB Npu nx
pernctpauun (0630p). Xumuko-¢papmauesmuydeckull XypHaAi.
2009;43(6):30-34.

HVe NeKapCTBEHHOrO CPEeACTBa B YC/IOBUAX »KUBOFO Op-
raHmama?. Hopmbl Tecta «PacTBopeHue» (KONM4yecTBo
aKTVBHOIO BeLlecTBa, Nepelleflee B cpedy pacTBo-
peHusa K onpegenieHHOMY MOMEHTY BPEMEHU U Bpems
pacTBOpPeHNA) YCTaHaBMBAOT Ha OCHOBaHWM 3SKChepu-
MEHTalbHbIX UCCNefoBaHUN B COOTBETCTBUM C TpeboBa-
HUAMKU oOLlWein dapmakonenHol ctatbh «PacTBOpeHue
OnA TBEpAbIX [O3MPOBaHHbIX JIeKapCTBEHHbIX (Gopm»>.
Mpy 3ToM, BOCNPOM3BOAUMOCTb MOJyUYaeMblX pesysibTa-
TOB UrpaeT KpUTMYecKylo ponb npu Bbibope obopypo-
BaHUA noJj JaHHyio 3agauvy. Kpome Toro, cnegyet otme-
TUTb, YTO ANA PYTUHHbBIX aHANIM30B TaKXKe KIoYeBOe 3Ha-
YyeHue uMeeT yAoOCTBO SKCMyaTaLmMu npubopos.

2FDA, Electronic Orange Book, Approved Drug Products
with Therapeutic Equivalence Evaluations. 20th Edition. 2000.

300C 1.4.2.0014.15 «PacTBOpeHue pns TBepAbIX AO3MPO-
BaHHbIX JIeKapCTBEHHbIX Gopm». locyaapcTeeHHasa Qapmakones
Poccuinckon Oepepaumm. XIV n3g. T. 2. 2018.



B ycnoBmax caHKUMOHHOrO AaBfeHUA MHoOrve npu-
BblYHblE MPOM3BOAWTENN aHaNMTUYeckoro obopynoBsa-
HUA ylwnm ¢ pblHKa. [pu 3Tom, pacteT noTpebHOCTb B
Hafle>XHOM 1 3QDEKTUBHOM aHANIUTMUYECKOM U WCMbITa-
TeIbHOM 060pPYyLOBaHUN.

lpynna komnaHwii JlJabkoHLenT aBnaeTca oduumanb-
HbIM [OMCTPMOLIOTOPOM NPOU3BOAMTENA TeCcTepPOB pac-
TBOpeHnAa Haosoo Instruments Ha TeppuTopun Poccum.
JaHHaa KomnaHWA BXOAMT B OAMH M3 Haubonee akTuB-
HO pPa3BMBAIOLWMXCA U COBPEMEHHbIX KUTaNCKUX XOJ-
OUHroB Hanon, crneumanmsnpyiowmxca Ha paspaboTtke 1
Npon3BOACTBE N1abOPATOPHOro U aHaNIUTMYECKoro obo-
pynoBaHua. Tectepbl pacTBopeHna Haosoo Instruments
couyeTaloT B cebe BbICOKYID CTeneHb aBTOMaTM3aLuu,
NPOCTOTY YMpPaBNEHUA N BbICOKYIO BOCMPOU3BOAUMOCTb
pe3synbTaToB. VX nporpaMmmHoe obecrneyeHne oTBevaeT
TpeboBaHuam 21CFR part 11/FDA. TexHuueckue napa-
METPbl BCeN NMHENKN TecTepoB pactBopeHmsa Haosoo
Instruments MOMHOCTbIO COOTBETCTBYIOT TpPeboBaHUAM
¢dapmakonen CLUA (peannsyembie USP meTtogbl 1, 2, 5,
6), eBponelickoi ¢apmakonen EP un TocypapctBeHHOW
®apmakonen PO ODC.1.4.2.0014.15 (annapat l n ll):

e USP Metog 1. Kop3nHka (cootBetctByeT Annapart |
«Bpawatowanaca kKop3mHka» OOMC.1.4.2.0014.15) (Ha-
60p aKkceccyapoB BXOAMT B 6a30BYI0 KOMMIEKTaLU0
npuéopos).

e USP Metog 2. Jlonactb (cootBetctByeT Annapat Il
«JlonactHass mewanka» O®C.1.4.2.0014.15) (Habop
aKceccyapoB BXoauT B 6a30Byl0 KOMMEKTaLUmio npu-
60poB).

e USP MeTtog 5. JlonacTb Haa guckom (onums).

° USP Metog 6. Bpawatowminca uunnugp (onums).
Tectepbl pactBopeHua Haosoo Instruments nocras-

NATCA B TPEX UCMONHEHNAX.

1. Mogenb DT06 c 8-t0 cocygamu, aBTOMATUYECKM
NGTOM BEPXHEN KPbIWKN 1 PyYHbIM OTOOPOM Mpob
(4epe3 kaHloNM B BepxHeln Kpbiwke). Cuctema umeet
OHOBPEMEHHO MpUBNEeKaTesIbHY0 CTOUMOCTb U Bbl-
coKoe KauecTBo. pegHa3HauyeHa ana nabopatopui
C He6GOSbLWIVIM OOGBEMOM TECTOB.
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2. Mopgenb DTO08 c 8-10 cocypamn, aBTOMaTUYeCKMM
NMPTOM BepXHeN KPbIWKMA M aBTOMATUYECKUM Nnd-
TOM CTaHUUK oT6opa Npob ¢ NPoboOTOOPHLIMK Ka-
HIONAMU.

3. Mopgenbo DT12. OyHKumMoHan paHHoro npubopa
naeHTnyeH mogenu DTO8, oaHAaKO AOMONHEH 60Mb-
WMM KOMMYECTBOM COCYAOB AJ1A pacTBOpEHUA
(12 cocypos), UTO NO3BONAET aHANM3MPOBaTb eVHO-
BpemMeHHO 12 obpasuoB uam 2 cepumn no 6 obpas-
LOB NapannefibHo B MAEHTUYHbIX ycnoBuax. Mogenb
DT12 cnpoektupoBaHa ania nabopatopuin ¢ 60nb-
UMM KONNYECTBOM TECTOB.

e
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Ona mogenen DTO8 n DT12 gocTynHO AOOCHaLLeHue
aBTocamnnepamu (SCO8 1 SC12).

ABTOCaMMnepbl coveTaloT B cebe:

aBTOMATMYECKYI0 CTaHLMio oTbopa npob;
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v NnpeLusroHHble NepucTanbTUyeckne Hacocbl (8 nnm
12 wrt.) Ans aBTOMaTMyeckoro otéopa npob (Tou-
HOCTb [03UpPOBaHMA — MeHee 0,5 %), ¢unbTpa-
uum o6pasLoB 1 gobaBneHMA YNCTOro pPacTBOpUTE-
NA B COCYAbl;

v konnekTop ¢pakumn (Ha 128 nnu 192 nosnunin) ans
XpaHeHuAa o06pasuLoB Kak B CTEKNAHHbIX Npobupkax,
Tak 1 B BOXX Branax o6bemom 1,5 mn ¢ centamu.
Tectepbl pactBopeHunsa Haosoo Instruments umetoT

cnefylolme npermMyLLecTsa:

®  BCTPOEHHbIN 7-MWN [IOMMOBBIN CEHCOPHbBIN Ancnnen
N5 ynpasieHns nprubopoMm, C UHTErPUPOBAHHBIMY
bYHKUMAMUN pefakTUPOBaHUA U XPaHEeHNA MeTOAOB,
pasrpaHuyeHnemM npas AOCTYMNa U BXOAOM MO OTne-
YaTKy ManbLa, »YPHaomM coobITUI;

® nopTtbl AnA aBToMaTumyeckoro cbpoca Tabnetku/
Kancynbl;

® baHAa (TemnepaTypa perynMpyetcs B [uana3oHe OT
KOMHaTHon fjo 55 °C) ¢ dyHKUMAMK npefBapuTenb-
HOrO HarpeBa, MOHWUTOPUHra YPOBHA >KUAKOCTU U
3aluUTbl OT Meperpesa, NOACBETKON U BCTPOEHHbIM
B PeUUpKYNALMOHHYI0 NuHUI0 GaHM CcTepunusaTto-
pom (ona 3ameffieHNsa pocTa MUKPOOPraHNU3MOB);

® BCTpoOeHHbI B mogenn DTO8 mn DT12 mMuKponpuH-
Tep ¢ dyHKUMeNn nevyaTy pe3ynbTaToOB aHanM3a no
OQHOMY Ha)kaTuIo KNaBuLLW.

Jpyron HemanoBaHOW 3afauvel, CTosAllen nepep
dapmaLeBTUYECKMM NpeanpuaTuaMn Poccun, AasnsaeTca
BbINOSIHEHME BbICOKUX CTaHOAPTOB UMCTOTbI TEXHONOMU-
yeckoro o6opyAoBaHUA NPU NPOU3BOACTBE AKTUBHbIX
dapmaueBTuyecknx cybctaHumin (AOC) n rotoson npo-
JyKUmn.

B dapmuHaycTpum npumeHaloTCA pasnuyHble BU-
Obl TexHosormyeckoro o6opyaoBaHUA, KOTopble MoO-
ryT MCNONb30BaTbCA ANIA U3rOTOBNEHNA NEKAPCTBEHHbIX
CpeacTB, OTHOCALIMXCA K Pa3fiMyHbIM Krnaccam dapmako-
nornyeckux rpynn. B cootsetctaum ¢ MOCT P 52249-2009
Takoe 060pyfoOBaHME [OMKHO MOABEpPraTbCA MOJIHO-
LIeEHHON 1N KauyeCTBEHHOWM OUMCTKE ANA UCKII0YEHUs 3a-
rpA3HeHUA npenapaToB pPa3HOro pofa KOHTaMWHaHTa-
MU C Lesiblo NPON3BOACTBA GE30MACHbBIX TEKAPCTBEHHbIX
npenapaToB. Takasa ounctka obopyaoBaHUA OCOBGEHHO
aKTyaslbHa Mpv NPOU3BOACTBE LUIMPOKOM HOMEHKNAaTypbl

npenapaToB, Tak Kak OfHa U Ta e TexHomnormuyeckas
NINHNA MOXET MCNONb30BaTbCA ANA Pa3NUHbIX NPOAYK-
TOB, re nepekpécTHoe 3arpsasHeHre JOMKHO OblTb Non-
HOCTbIO NCK/IOYEHO.

OnAa BanmpaumMm OYMCTKU TEXHOMOrMYECKoro obopy-
[OBaHUA valle BCEr0 MPUMEHSIOTCA aHanM3aTopbl obLye-
ro OpraHNYeckoro yriaepopa, KOTopble Mo MoKa3aTesto
TOC (06wuin opraHNYecKuin yrnepon) no3BonAlT oue-
HUTb CyMMapHOe 3arpsA3HeHue opraHvyeckumn coepu-
HeHUAMMN.

[nAa oueHKM nNONHOTHI WM KayecTBa MpPoOBeAeHHON
OUNCTKN 060pYAOBaHUA MCNONb3YIOT ABA MeToda OTOO-
pa Npob: oTbop Npob C noBepxHOCTM (MeToh CBaboB —
COCKODO TaMMOHOM CO CTEH TEXHOJIOrMYecKoro obopy-
[OBaHA) U METOA CMbIBOB (aHaNn3 NPOMbIBHbIX BOJ).

[JaHHble MeTofbl aHanuM3a MNO3BOMAIOT OLEHUTb He
TO/IbKO HanuMume opraHWYecKkowm cocTaBnfAwoleln npena-
paTOB M3roTaBNMBaeMoOW MapTUU NPOAYKTa, HO U Jpy-
rme 3arpA3HEHWsA, Hanpumep, MowlMe cpefcTsa WUMm
OCTaTOUHble COAEPKaHMSA OPraHVKM B MPOMbIBHbIX BO-
[aX, KOTopble NMPUMEHSNINCb AJIA OYUCTKU TEXHOJSIornYe-
CKOro 060pyfoBaHuA.

Takium o6pa3om, uncToTa BOAbl PpapmaLeBTUYECKO-
ro HasHauyeHuA (OYWLLEHHON, YNbTPauYNCTOW, MHbEKLM-
OHHOW), UCMonb3yemMol Kak ANid Oo4ncTKM obopyaoBa-
HWA, Tak 1 ana npoussofctea AQC 1 rotoBbIX NekapcT-
BEHHbIX GOpM ABNAETCA OAHMM U3 Hamnbonee KpUTWu-
HbIX $AKTOPOB, CMOCOOHBIM MOBAUATL HAa 6e30MacHOCTb
1 3¢ PeKTVBHOCTb FOTOBOI0 MPOAYKTA.

AHanu3zaTtopbl 06LWEro OpraHMYeckoro yrnepopa
cepun SI-TOC, Bbinyckaemble Moj COOCTBEHHOW Map-
kon SlLab ot K JlabkoHUEenT, OTANYHO NMOAXOAAT AnA
aHanmsa pasnuuHbIX TUMNOB BOAbl dapmMaLieBTUYECKO-
ro Ha3HayeHMA W MPOBeAEHWA BanuAauMuM OUYNCTKU
obopyaoBaHus.

Mogenb SI-TOC W coueTaeT XUMMYECKOE «MOKpPOe»
n Y®-okucneHve npobbl ¢ nocnegywowmm 6esgucnep-
cnoHHbIM WK-petektnposaHmem (NDIR). Takon mpuHUmMn
NMo3BONAET MPOBOAUTb MOJSIHOE OKUC/IEHWE U AOo6UTbCA
HM3KMX npepenoB obHapyxeHua B 5 mkr/n (ppb) [ana




TC (obwwun yrnepopn), IC (HeopraHuueckuii yrnepog)l,
a TakXKe aHanm3npoBaTb NPobbl Aake C MUHUMANbHbIM
copepaHuem obuiero opraHuyeckoro yrnepoga (TOQ)
C BbICOKOW [OCTOBEPHOCTbIO, Hampumep, B yNnbTpauu-
CTO N MHBEKUMOHHONM Boge. [OnA 6onbluMHCTBA ¢ap-
mnpegnpuatTun cogepxaHne TOC B BOAe He AOMKHO
npesbiwaTb 0,5 Mr/n (ppm).

Mogenb SI-TOC CA paboTaeT Mo NpUHLMMNY KaTanu-
TMYECKOTrO OKUCNIEHUA B LUMPOKOM AmnanasoHe (oT 680-
1000 °C) ¢ nocnegyowum 6e3gncnepcmoHHbiM UK-ge-
TekTpoBaHmem (NDIR). Takon npuHUMN no3BOnAeT
NMPOBOAWTb MOJIHOE OKWUCIEHWE faxe TPYAHOOKUCA-
€MbIX OPraHNYeCcKnX COeAWHEHWI, B TO XKe Bpemsa Ons
MeHee TpeboBaTeNIbHbIX W CIOXHbIX 006PA30B MOXHO
MCMONb30BaTb M HU3KME TemnepaTypbl okucneHus. Ha-
nuune 6-TM NOPTOBOrO KpaHa obecneumBaeT aBTOMaTU-
yeckoe paszbaBneHne obpasua, MOAKWCIEHME U NPO-
MbIBKY. [Mpefienbl oBGHapyXeHuA ANA AaHHOW Mmonenu
coctasnatT okono TC 50 mkr/n (ppb), IC 20 mkr/n (ppb).

SILAB
L simocch |

Mopenb SI-TOC Line pa6GoTtaer no npuHUuny
Y®-okucneHmsa npobbl Y M3MepeHUs 3N1eKTPONPOBOAHO-
CTW ONA KONMYeCTBEHHOro onpefeneHva obLlero op-
raHmyeckoro yrnepoga TOC. [InA MOAHOro OKUCNEeHUA
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OpraHnyecKnx COefIHEHUN, CoAepXKalynMxca B UCCre-
gyemblx npobax BoApbl, NPUMEHAETCA [BYXBOJHOBasA
(185/254 HM) namna, 4To obecrneumBaeT HU3KMe npene-
nbl 06HapyXeHus B 1 MKr/n (ppb).

MpenHa3HauyeHa ANA 3KCMPECC-KOHTPONA KayecTBa
BOAbl GapMaLLeBTMUECKOrO Ha3HaueHus (YNbTpaumcTon un
NHBEKLUMOHHON).

MporpammHoe obecneueHne mogenenn SI-TOC W n
SI-TOC Line cooTtBeTcTBYET TPeOOBAHNAM LIEIOCTHOCTU U
npocnexusaemoctu fgaHHbix, FDA 21 CFR part 11, GxP.

3AKJNTIOMEHUE

MpymeHeHre B dapMaLeBTMUYECKOW MPOMbILLIEHHO-
CTW aHanM3aTopoB oOOLiero opraHMYeckoro yrnepopa
LNA npoBefleHus BanvaauMm OYnUCTKM obopynoBaHUsA
no3sonseT ObICTPO OLeHUTb 06WNiA YpOBeHb 3arpsAsHe-
HUA obopydoBaHMA Tak/M CYMMapHbIM MOKa3aTenem,
kKak TOC (obwuii opraHunuyeckmin yrnepopq). Mpu npesbl-
WEeHMN YCTAHOBMEHHOIrO Ha NpeanpuATAM 3HauyeHuA
copepxaHua TOC nonb3oBaTenem onepaTtuBHO MOTyT
6bITb NPeanPUHATLI Mepbl NO AOMNONHUTENILHON OUYUCTKE
obopyaoBaHuA ANA U3roTOBNEHWA Clledyiolen napTum
npoaykKra.

AHanusatop obLlero opraHM4yeckoro Yyrnepopa
SI-TOC W npekpacHo nogxoaut anA aHanmsa TOC B oun-
WEeHHOW, YNbTPAuyMCTON U WHDBEKUMOHHOWN Boge dap-
MaLEeBTMYECKOrO Ha3HayeHus corfacHo TpeboBaHUAM
pa3nnuHbix papmakonen (FO PO, EP, USP)"23, koTopble
npeanucbiBalOT BbIUNCIATL OOWWIA OpraHNYeckuin yrie-
poa (TOCQ), kKak pa3Huuy mexay obwmm yrnepogom (TC)
1 HeopraHuyeckum yrnepogom (IC), a aHanm3zaTop 06-
wero opraHuyeckoro yrnepoga SI-TOC Line npeaHasHa-
YeH [nA 3KCNpecc-KOHTponA BoAbl GpapmaLeBTNUYeCKoro
Ha3HaueHwus.

TecTepbl pactBopeHna Haosoo Instruments obecne-
yaT BOCMPOM3BOAMMOCTb pPe3ynbTaToB W3MEPEHMWN, a
BbICOKasA CTereHb MX aBTOMaTM3auuy 1 NPocToTa ynpas-
NEeHUA MO3BONIUT CHU3UTb HarpyskKy Ha nepcoHan na-
6opatopun. JlnHerika obopyaoBaHUA BKloYaeT B cebA
pa3Hoobpa3Hble KOMMAeKTauuu, oT mofenei C MoJsiHo-
CTbl0 PY4YHbIM OTOOpOM Npob aAna nabopatopuin C He-
60MbLWIMM KONNYECTBOM TECTOB 10 MONyaBTOMATUYECKMX
CUCTEM PACTBOPEHUSA, OCHALLEHHbIX aBTOCammMaepamu
[NA aBTOMaTU3MpPOBaHHOro otbopa npob, dpunbTpaunn
0o6pasuoB, fob6aBneHNA YMCTOro pPacTBOpPUTENA B COCY-
Ibl U XpaHeHneM oTobpaHHbIX NPob AnA nocnegyolle-
ro aHanusa.

TOMC.1.2.1.0026.18 «OnpefeneHne copepxaHua obLye-
ro opraHvyeckoro yrnepoga B Boge AN dapmaLeBTUYeCcKoro
NPVYIMEHEHUA.

2EP 2.2.44 "Total Organic Carbon in Water for Pharmaceuti-
cal Use"

3 USP 643 "Total Organic Carbon".
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