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CoBepLUeHHbIN TeXHONOrMYeckum npoLecc

ANA nepBOK/IaCCHbIX MPOAYKTOB

OnTMManbHbIN KOHTpOIb N ﬂquaﬂ cncTeMa Ha pbiHKe gnsa

nccnepoBatesibCkuMX 3agad

BOCMPOM3BOAMMOCTb Npouecca Ans
MaKCManbHOW CKOPOCTU U HaAEXHOCTU
nnogunusauum

Mbl SBRsEMCS BeAYLLMM NPOV3BOANTENEM
cucTeM ANs ModIbHOM CyLKu, ¢ Gonee
4eM 65 roiamu onbiTa pa3paboTok Bo

BCEX acnekTax IModunM3aLmum, BKo4as
000pya0BaHNe ANA CNeUnani3upoBaHHbIX
3agay.

Mel npeanaraem Bam Heckonbko cepuit
000py10BaHNs C LIMPOKIM AMana3oHoOM
onummn ans onTumMmu3aumn. MoaynbHas
KOHCTPYKLMS 1 BOMbLIOK BLIOOP aKCeccyapos
MO3BONSIOT 1CMOb30BaTL TAbOPATOPHbIE
CYLUMAKM BNS LUMPOKOTO CMekTpa 3adau.

OTnMYHOe KauecTBO NpofyKTa Gnaropaps
HOBEWLUMM TEXHONOTUAM 1 KOMMIEKCHOMY
obcnyxuBaHuio

Mbl pa3pabotanu koHTponnep LSCplus ans
Donee NONHOro yNpaBsneHns 1 KOHTPoNS

HaZ NpoLeccoM nounmsaumm. JaHHsin
KOHTPONNEP VCNOoNb3yeTcs Ha BCEX MOAENAX
nabopaTopPHbIX U MUNOTHBIX CYLIMIOK.
MHTErpupoBaHHble MYHKLWW Ans

aHanm3a (PAT - Process Analytical Tools)
NPEeAOCTaBAAIOT OTANYHbBIE BOIMOXHOCTU AN
VCCnenoBaHui NPoayKTa U aBTOMaTH4eckoro
KOHTPONs NOCNeA0BaTeNbHOCTY NpoLecca
nmomuansaLmm.

Pa3paboTaHHble NpoLeccs MOryT BbiTb TOYHO
3310KyMeHT/POBaHbI 1 COOTBETCTBYIOT
cTporiM TpedoBanusM CGMP/GAMP, yto
BaXHO, K NpVMepy, Ha hapMaLieBTYeCKUX
NpoV3BOACTBAX.

MHHOBALMOHHbIN KoHTponnep LSCplus ¢
LIBETHbIM CEHCOPHBIM 3KPaHOM

quHoe 1 aBTOMaT4eCKoe ynpasneHme
npoteccom

MpocToTa 3kcnnyataLym bnarogaps
TEXHOMOT MW DECPOBOAHbIX MOMOK -
Wireless Shelf Technology (WST)

To4HOe perynupoBaHyie Temneparypbl
NONOK A9 PaBHOMEPHOTO
pacnpefeneHns Tenna

CyLLII/IﬂbHaﬂ Kamepa HaZ 1eJoBbIM
KOHOEHCATOPOM ANA MaKCUMalbHO
BO3MOXHOM cKopocTn J'II/IO(DI/U'II/B&LI,MI/I n
COKpalleHMa BpemMeHn npouecca

Kamepa nejoBoro KoHgeHcatopa 1
OXnaXxatoLLe NeTnn U3rotoBJieHbl N3
BbICOKOKA4eCTBEHHOW HepXXaBeloLLEN
cTanw

BbicTpasi pasmopo3ka bnarogaps
HarpeBy KoHaeHcaTopa
Ou4eHb WUPOKMIA CNEKTP PeLLaeMblx

3anay4 bnarogaps MoaynbHoM
KOHCTPYKUMK

OrpoMHOe KONM4YECTBO akceccyapos s
paclMpeHus



Kputepun BbiOoOpa

MocnepoBaTtenbHoe yBennyeHne sBMeCtTuTesibHOCTU n

TemMnepartypbl N1ef0BOro KOHAeHCATOPa

MopenbHbint psf nabopaTopHbix cywnnok ¢ LSCplus
KOHTPOJNIEPOM COCTOMT U3 YCTaHOBOK pa3HoOro oobema
¢ 6onbLUMM BbIGOPOM aKCeccyapoB AJisi peLueHus
VHAVBMAYaNbHbIX 3aAau.

(DOPMaT HanmMeHOoBaHUA CYLUUITKU

AIpha 1- 4

Cepmq npopyKkTa
Bmecmmoab npoayKTa

O,D,HOCTyHeHHaTaFI cncreMa oxnaxnoeHna

JlabopaTopHble NModunbHbIE CYLIMNKK TaK)Ke AOCTYMHbI C
LABYMS pasHbIMU TemnepaTypaMu Ief0BOro KOHAeHcaTopa:

Temnepatypa TunuyHas o6nacTb NpUMeHeHus

- 55°C (oaHOCTyneHYaTas

BoaHble pacTBopsl
cucTeMa oXnaxaeHus)

- 85°C (mByXCTyneHyaTas [poayKThI, COAepXaLlve
cucTeMa OXaxaeHms) OpraHuyeckyie PacTBOPUTENU M
VIMetoLLMe HW3KYIO TOYKY SBTEKTUKM.

Pa3nnyHble Mogenu nvetot pa3Hyl0 BMeCTUTENIbHOCTb
N1efoBOoro KoHaeHcaTopa:

MakcumanbHasi BMECTUMOCTb
Mopenb
no nbay

Alpha 1-4 LSCplus
Alpha 2-4 LSCplus

Beta 1-8 LSCplus
Beta 2-8 LSCplus

Gamma 1-16 LSCplus
Gamma 2-16 LSCplus

8 kr

16 kr

Alpha 1-4 LSCplus
Alpha 2-4 LSCplus

55 °C
4kg *-ss °C

Gamma 1-16 LSCplus
Gamma 2-16 LSCplus

_55°C
ﬁ 16kg * _85 °C

Pacckaxurte Ham o Baluen

3ajaye - U Mbl Oyaem paabl

nomoub Bam.



Beta 1-8 LSCplus
Beta 2-8 LSCplus

55 °C
E 8kg *—85 °C

= Delta 1-24 LSCplus
Delta 2-24 LSCplus

55 °C
ﬁ 24kg *—85 °C
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Yn06cTBO U 3KOHOMUS
BpemeHu Gnarogaps
OecnpoBoAHbIM
TeXHoNorusm.




TexHonorua 6ecnpoBogHbiX nonok (WST)

YHuKanbHas 6ecnpoBogHas TeXHONOrMs st Ierkoro o6patueHus
C nonkamm

YHUKanbHas v MHHOBALMOHHAS (3aLLMLLIEHa NAaTeHTOM) TEXHONOTUs
becnpoBoaHbIx nonok (WST) ycTpaHseT HeoOXOAYMOCTb B MPOBOAAX
MEX [y TMOMUNBHON CYLIIKOM 1 060rpeBaeMbIMYi NONKaMy.

Kaxnas nonka 00opyaoBaHa Nerko n3enekaembimM Moaynem LyoBus.
[laHHast cucTeMa TakKe 3Ha4MTeNBHO YyYLIAeT KOHTPOMb NPOLIeCca 1
PACLIMPSAET BOIMOXHOCTY €70 MOHUTOPUHTA.

e 0borpesaemble Nofik1 Oe3 OTAENLHOrO KOHTPONEPa ANs
DbICTPOTO 1 perynpyemMoro NpoLecca CyLKi

* PaBHOMepHas cylika bnarofaps TO4HOMY NofAepXaHo
TeMnepaTypbl NOBEPXHOCTY nonkm (£1K)
MHAMBMAYanbHbIA NOABOA 3HEPTUM K KaX0M NOKe

e Jlerkoe obpatlieHue ¢ nonkamu. OTCyTCTBYET HEOOXOAMMOCTb
B MOAKIIO4EHY NPOBOAOB. Pyuki no 6okam nonok no3songiot
DbICTPO BCTABUTB MM M3BIEYb NOMKY W3 MOACTABKM

e [laTunk Temnepatypbl unu fatauk LyoRx (ans onpeneneHins
TOMKM 3aMep3aHist 11 KOHTPOMS Haf, MPOLIECCOM) MOTYT ObiTh
NOAKOYEHDI K KaxaoM Mofymio LyoBus

TexHonorus 6ecnpoBoAHbIX NONOK

(Wireless Shelf Technology - WST)

MoacTaska ¢ 5-Tio 0ecnpoBOAHBIMY NOMKAMIA U OAHAM
TEMMepaTypHbIM JaTHMKOM




MeToabl CyLUKWK

ANs NabopaTopHbIX CUCTEM

NuHeinka nuodunbHbIX cylwmnok ¢ LSCplus koHTponnepom

yYCTaHaBNMBAET HOBbIN CTaHAAPT B KOHTPOME Haf NPOLLECCOM U LUMpOTe

CNeKTpa pelaembix 3aga4. MogynbHas KOHCTpyKLMS 1 60nbLUOV
BbIOOP aKceccyapos No3BoNAIOT CObpaTh KOHDUIypaLmio, KoTopas

6y,£l,eT 0TBE4aTb BCEM MNpeabABNAEMbIM Tpe6OBaHl/lﬂM. [ga Pa3nnyHbIX

METOfla CYLLKI MOTYT MOKPbITb NOTPEOHOCTY MPaKTUHECKM Nt0DO
3ajaun.

OpHoKaMepHbIV MeTOA (BHYTpH)

bnarogaps yH1KanbHOM KOHMMIypaLmm, NPOAYKT 3aMOPaxHMBaeTcs
VI CYLUMTCA BHYTPU KaMepbl Ie[0BOr0 KOHAeHcaTopa. JaHHbI MeTOA
0COOEHHO XOPOLLIO MOAXOAWT [NA BELECTB C HU3KOW TEMMepaTypor

3aMep3aHna U ABNAIOLLINXCA TePMUYECKN HecTabumbHbIMK. B [aHHOM

KOH(UIypaLym, MoNKuM € NPOAYKTOM HaXOAATC HENOCPeACTBEHHO

B kaMepe Nef0BOro KoHaeHcaTopa. MpoLiecc 3aMopo3KM MOXHO
YCKOPWTb C NOMOLLbIO BEHTUAATOPA. TakXe OnLyoHaNbHO BO3MOXHA
yCTaHOBKa YCTPOMCTBA YKYMOPKHY.

[iByxKamepHbIN MeTog, (CHapyXxwu)

B maHHOW KOHUIypaLmm NPOAYKT OTAENBHO NPeaBapUTeNsHO
3aMOPaXMBAETCA W 3aTeM CYLIMTCA B Kamepe Haf JIeoBbIM
KOHAEeHcaTopoM. [laHHbIA METOZ NO3BONSET UCMONb30BaTh OONbLION
Habop akceccyapoB. B ka4ecTBe onuuy AOCTYMHA YCTaHOBKA
NPOMEXYTOYHOrO KflanaHa Mexzy CyLIMnbHON KamMepom 1 KaMepou
NEefOoBOro KOHAEHCATOPa LNA NPOBeLeHs TeCTa NoBbILEHNS
[aBfeHUS, KOTOPbIV NO3BONSET ONPeeNuTh OKOHYaHMe OCHOBHOMO
3Tana CyLuKu

Tak)Xe 03HaKOMbTeCb C
KaTanorom akceccyapos Ha
cante

www.millab.ru

OpHoKaMepHbIi MeTOA (BHYTpH)
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KoHtponnep LSCplus
LiBeTHOWN CEHCOPHbIN AUCTNEN U MHTYUTUBHO

MOHSTHOE yNpaBneHue.

LSCplus koHTponnep 0bbeauHAET HOBAaTOPCKYIE TEXHONOTUN AN w_
NPENOCTaBAeHA NPOCTOrO UHTYUTVBHO MOHATHOTO MOMb30BaTeNbCKOro '

Y . 1. Protair Buration Sections i
nHTepderica. Bce akceccyapbl Takxe UHTErpUpPYIOTCS. 01. Proteins 5450 15
BOCMPOM3BOANMOCTL Pe3yNbTaToB 06eCnednBaeTCca aBTOMaTYECKIM Sedion 12 Mok dying Ll e lZl

Shelf 200°C = 200°C
KOHTpOIleM npoLecca *C Wacuum  0.100 mbar + 0.100 mbar Safety press. 0.220 mbar mbar
100 £103
. . . 80 -
||BETHOM CEHCOPHBIM AUCMNEN C HArMsAHbIM NPECTaBNeHeM 5 £ 102
nHbopMaLmn 40 L0
5 O
*  B03MOXHOCTb NpOBeaeHNA NpoLecca NMOMUAN3aLIAM B Py4HOM o == L 100
0 = E
WY @aBTOMATUHECKOM PexmMe 0 L1o-1
®  VIHTYUTMBHO NOHATHOE CO3/1aHMe MPOrPamMM, UCMOMb3ys 401" L 102
Pa3NUYHble MOCNe[OBATENLHOCTY NpoLecca nMounmusaumum, a :: L 10-3
TaKk>e roToBble PELENTypbl e 5
0:00 1342 2725 41:07 54:50
e [lamMaTb Ha 32 MHAMBMAYaNbHO CO3AaHHbIE NPOTPaMMbl hun
*  lpacnyeckoe oTOOpaxeHMe NOCNEOBATENbHOCTY 3TAMOB CYWKM  [padinyeckoe oToBpaxeHHe N0OCNeoBaTeNbHOCTY NpoLiecca
o BbI0Op 113 HECKONBKMX BApKAHTOB MPOZOIKEHUA MPoLecca nnodunu3saLmm (3aaaHHble 3HaenHms)

J'II/IOd)MJ'IVBaLI,MI/I B 3aBNCMOCTM OT KOHq)I/II'ypaLI,l/II/I CUCTEMDI

e [letann3npoBaHHble Co00LLEeHNS - Select program template !

e LLnpoknit BbIOOP S3bIKOB, BKITOYAR PYCCKUIA ﬁ‘;{,“;{,‘,?{g’w e —— program
*  BbiOop eanHuL M3MepeHUs TeMnepaTypbl U 1aBeHns o1. @

* 3aWwwWTa AOCTyNa naponem Sewage sludge

e (COOp AaHHbIX NpoLiecca NMoGUIN3aLUY 1 ONLUMOHANEHaS Nutrisnt mediafbactsria

BO3MOXHOCTb UX Nepefaqm depe3 USB unu Ethernet

Plant extracts

Plant materials

Proteins

return

I q 3
4L 1]

LL1a6noHbl nporpamMm Ang TNOBbIX 3afa4



MOHMTOPUHT npoLecca U [OKYMeHTUPOBaHNE

K nabopaTtopusm Bce yalue npeabsensioTcs Bce Gonee
XecTKne TpeboBaHUs, Takue Kak Banmgaums 1 MOHUTOPUHT
npouecca.

[IOKYMEHTVPOBaHUA 1 apX1BMPOBaH/E BCex AaHHbIX O NMpoLecce
NModMUAK3aLIAM CTaHOBATCA BO3MOXHbIMM ¢ MO LyoLogplus,
KOTOpOE MOXET ObITb YCTaHOBNEHO Ha oTaenbHbIN MK, [aHHble
Ha KoMMbloTep MOryT ObITb NepeaaHbl Yepes USB-Hakonutenb
v HanpsMyio vepe3 Ethernet. MO LyolLogplus aenaet npoctsim
MNPOLLECC AOKYMEHTVPOBAHUA AAHHBIX MPOLecca NMogunmsaLmy 1
nocneayiowmmn ux aHanus.

MO LPCplus Takxe MoxeT ObiTb ncnonb3osaHo. C LPCplus Bbl

MOXeTe pa3pabaTbiBaTb NPOrPamMMbl NIMODUNM3ALLAN W CeauTb 33
MPOLLeCccOM B pexyMe peanbHOro Bpemeru bnarogaps rpaduieckomy
oTobpaxeHnio napameTpoB nnodunmsaumn. Takxe MO LPCplus
0bnapaeT Bcemm Bo3aMoxHocTamu naketa M0 LyolLogplus. HapexHas
V1 paBHOMepHas paboTa NabopaTopHbIX CUCTEM BCEX Pa3MepoB
obecneynBaetcs 3a cyet Toro, yto LPCplus ncnonb3yetcs Takxe Ha
MWNOTHBIX N NPOMBILLNEHHBIX YCTaHOBKAX.

® 3anncb JaHHbIx Ha USB- HakonwTenb
* [lpocToe fOKyMeHTMpOBaHMe npouecca ¢ LyoLogplus

MO LPCplus anst KOHTPONS Haf NPOLECCOM 1 LOKYMEHTMPOBaHNS
AaHHbIX
®  MOHMTOPUHT NpoLiecca C MOMOLLbIO A3T4MKOB LyoRx, 4ToOe
13bexaTh HexenaTenbHOro TasHus 0bpasua

e ABTOMaTM4eCKOe OnpeaeseHme To4KM 3aMep3anns € PyHKLMEN
LyoControl ans HaaexHoro KOHTPONS Haf, NPOLECCOM

 onb3oBatenbcknin nHtepenc MO LyoLogplus u LPCplus Ha
Pa3NNYHbIX A3bIKaxX

KOHCTpyKLMS CUCTEMBI HaLLMX IMOMUNBHBIX CYLLMNOK OCHOBAHa Ha
HopmaTnBax CGMP 1 GLP. OnuuoHanbHoe MO LPCplus cootBeTcTBYET

TekyLwyM TpeboBaHMsM GAMP,

Ksanucukaumsa cuctemsl (1Q/0Q) goctynHa no 3anpocy
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M0 LPCplus nporpammHoe obecreyeHrie ans ynpasneHns u
LOKYMEHTMPOBaHMS




OnTummnsauma npowecca

NotdunnbHble cywwnakm ¢ kortponnepom LSCplus npenoctasnsior
pasNvyHble BapuaHThl A7 ONTUMU3ALMN MapaMETPOB NpoLiecca.
Hapsfly ¢ BOKyMeHTVPOBaHMEM 1 aHan30M DONbLIOTO KonM4ecTBa
TUNOB AaHHBIX, KPUTWHECKME NapaMeTpbl MPOAYKTa MOryT ObiTb
cobpaHbl 1 1CNoMb30BaHb! ANS MOHUTOPKHIA W KOHTPONA NpoLiecca

B MOMHOCTbI0 3aBTOMATHYECKOM pexxmMe. Takum 06pa3om, AaHHble
nabopaTopHble CyLWNKW NPeAOCTaBASIOT OOMbLLIOE KOMYECTBO
(yHKUMI ins pa3paboTkL 1 ONTUMIM3ALMM NPOLIECCa, @ TakKe
NPenoCTaBNSIoT MHPOPMaLMIO, KOTopast BaxHa ANA MaclLTabMpoBaHus
npoLiecca.

Touyka 3amep3aHus

JaTumk LyoRx MoxeT ObiTb MCMOMb30BaH AN M3MEepeHIs
3NEKTPUHECKOro CONPOTUBAEHMS V1 TeMNepaTypbl NpoaykTa. Mcnonb3ys
rpadyky, MOCTPOEHHbIE NO 3TUM AAHHBIM B 3aBMCUMOCTY OT BPEMEHM,
LyoControl MoXeT aBTOMATN4YECKM OMPEAENNT TOYKY 3aMep3aHis
NPOAYKTa. 3T0 NO3BONAET OLEHNUTb KPUTUHECKYIO TeMMepaTypbl
NPOAYKTa, KOTOPYIO He CleayeT NPeBbllaTh Ha NPOTHXEHWUM OCHOBHOTO
3Tana cylku, YTobbl 130exaTb TasHUA NPOAYKTA.

ConpoTueneHune npopykra

Jatuvk LyoRx no3BOoNseT KOHTPONVPOBATL B aBTOMATUHECKOM PeXmMe
nofady 3Heprum K Kaxaom nonke Ha NpOTAXeHNN OCHOBHOTO 3Tana
CYLUKM, YTO 3HAYUTENBHO CHUXAET PUCK TasHNA NPOAYKTa M NOABNEHNS
APYTUX HEXenaTenbHbIX ABREHNA.

[Hatank LyoRx nogknioyatcs k moaymio LyoBus.

Temnepatypa npopaykra

TemnepaTypa NpofykTa MOXET ObiTb M3MEPeHa C NOMOLLbIO AaT4Ka
Pt100 Ha kaxaow nonke. TemnepaTypa NPOAYKTa Ha Kaxaom
OT/1eNIbHOM NOMKE MOXET BbIBOAMTLCS Ha 3KpaH KoHTponnepa LSCplus.
[atyuk Temnepatypbl NoakMo4aTca K Mogynio LyoBus.

TecT NoBbILEHUS fABNEHNS

Mepexof 0T OCHOBHOIO K hMHaNbHOMY 3Tany CyLUKM MOXET ObiTb
onpefeneH C MCNoNb30BaHWEM TeCTa NOBbILIEHNS JaBNeHUs. [Ins 3Tvx
Lienew yCTaHaBMBAETCS MPOMEXYTOYHBIN KNanaH Mexay CyLIMNbHOM
Kamepow 1 Kamepow NefloBOro KoH/aeHcaTopa. [aHHbIi knanax
NepUOANYECK/ 3aKPbIBAETCH Ha MPOTAXEHWM OCHOBHOTO 3Tana CyLUKM.
Ecnv faBnerve B CyLIMNbHOM KaMepe C 3aKpbITbIM KanaHoM He
NOAHVMAETCS BblLLUe 33AaHHOTO 3HAYeHUS, TO 3TO 3HAYNT, 4TO Bfara
Donblue He cybarMMpyeTCs U3 NpoaykTa 1 GUHansHas hasa npoliecca
MOXET ObITb Ha4aTa aBTOMATNYECKN.

CpaBHUTeNbHOE N3MepeHue AaBNeHus

OKOHYaHWe OCHOBHOTO 3Tana CyLKM MOXET ObITb Take OnpefeneHo
NPY MCNOMb30BaHMM ABYX AATYMKOB BaKyyMa C PasHbIMU MPUHLMNAMA
n3MepeHust - TepMoOpe3nCTopHbIM (MpaHu) 1 emkocTHbIM. Korza
Pa3HULLa MeXZy NoKa3aHUsMW 000VX AaTYNKOB YMEHbLLAETCS 0
npeaBapuTENbHO 3aaHHOM BeNNYMHbI, BUHANBHBIV 3Tan NPoLecca
Ha4MHaeTCs aBTOMATHYECKU.

[EEXZEEREN CEN SR LyorxCaleJIER L [Cale Tmp. [ Limits
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OnpeneneH1e TOYKM 3aMeP3aHIs C MOMOLLbIO TPOTPaMMHOT0
obecneyeHns Lyologplus

P

Mogynb LyoBus ¢ gatumkom LuoRx
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[prmepbl KOMMNEKTaUum

Alpha 1-4 LSCplus e
Alpha 2-4 LSCplus o o i
T T T

O6LLas PaccTosHue
nnowagb | mexay nonkamu

OcobeHHOCTH

o

Kon-so emkoctent | Kon-Bo Lnametp

(1
(2] : 1
(3
(4
(5~
(6
(7

3aMopo3Ka ¥ CyLLKa BHYTPY KaMepbl NefloBoro
- 1 200 mm 0,031m? 70 MM KoHpeHcaTopa (ofHoKaMepHbIit MeTop) Ha
06orpeBaeMoli Mofke, OMLMOHaINbHO C BEHTUNATOPOM.

3aMOopO3Ka 1 CyLUKa BHYTPY KaMepbl JIE0BOTO
) 6 KoHaeHcaTopa (OHOKaMEpHbIV METoA) Ha
200 Mu 0,03Tm 70 Mm 060rpeBaeMOo Mojike C YCTPOICTBOM YKYMOpKY,
ONUMOHATEHO C BEHTUIATOPOM.

2% 12 L7 KpYTMOAOHHBIX KON, LUMPOKOrOpAbIX OYThINel v
afanTepoB Ans amnys; Ans CyWKM BOAHbIX PACTBOPOB

[ns KPYrOROHHBIX KON, LIMPOKOTOpIbIX ByThinel
8 - - - - 11 fIaNTepoB S ammyn; ANsl CYLIKW PACTBOPOB C
OpraHu4eck1MI pacTBOpUTENIMM

Oborpesaemble MOMKM, BapbMPOBaHME PaCcCTOSHIS
) MEXy NOMKaMM MyTeM U3bSTVS OTAENbHbIX NOMOK,

12 > 200 mm 0,155 M 25 MM Pe3nHOBbIe KpaHbl A8 KPYTMOAOHHBIX konb,

LUMpPOKOropAbIX OYThiNeR 1 aianTepos Ang aMnyn

) ) OborpeBaeMble NONKY, BapbM1POBaHME PacCTOTHIS
10 200 mm 0.3TM 25 M MEXgy NONKaMm1 NyTeM U3bATIS OTAENbHBIX MONOK

O6orpeBaeMble MOJIKM, BapbMpOBaHWe paccTtoaHna
2 MeXAy NonKamu nyTem U3bAT1A OTAENbHbIX NONOK,

12 > 200 Mu 0'155 M 66 MM pe3nHOBble KpaHbl ANd KPYrNOoLOHHbIX kono,

LUIMpOKOropsIbIX 6yTbIJ'IeI;I 1 afanTepoB And amnyn

06orpesaemble NOMKM C YCTPOICTBOM YKYMOPKY,
BapbUPOBaHMe PaCcCToAHMA Mexay noakamu o 110
12 2 250 MM 0,09 m? 45 Mm © MM MyTeM U3bATIA MONKM, PE3UHOBbIE KpaHbl ANA
KPYrMOZOHHbIX KOAB, LMpOKOropabix GyTbinei v
aaantepos Ang ammnyn

OborpesaeMmble MOJKM C YCTPOACTBOM YKYMOPKK,
250 MM 0,18 Mm?2 50 mm © BapbUPOBaHMe PACCTORHMA Mexay nonkaMu 4o 290 M
nyTeM V3bATVA OTAENbHbIX NONOK

LyoCube ¢ 0borpeBaembiMy Nonkamm, BapbrpoBaHue
- 5 256x300 Mm 0,38 m?2 55 MM PACCTOAHNA MEXTY MOMKaMM NYTEM U3BATUS OTAENbHbIX
nonok

e 606 O

MaHuhonz Ansi KpyrnofoHHbIX Konb, WHPOKOropAbix
m 20 - - - - OyTbinelt v afanTepoB AR aMnyn; Ans CyLKW pacTBOPOB
C OpraH1yecKMMU PacTBOPUTENAMM

a) [Inq KpyrnomoHHbIX KOMO, LIMPOKOrop/bix GyThinel 11 aaantepos AN amnyn
0) PaccTosHMe Ans yCTPONCTBA YKYMOpKM

AnbTepHaTVBHbIe KOH(UIypaLuy JOCTYMHbI M0 3anpocy
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[prmepbl KOMMNEKTaUum

Beta 1-8 LSCplus e
Beta 2-8 LSCplus TR S

T | e | tonwewe |

. O6uwas
Kon-so emkocten | Kon-so | [Auametp
3amMopo3Kka U CyLUKa BHYTPY Kamepbl NIe0BOro

- 1 200 MM 0,031Mm?2 70 MM KOHzeHcaTopa (OfHOKaMepHbIV MeTOR) Ha
0borpeBaeMoit NofKe, OMLYOHaNLHO C BEHTUNATOPOM.

PaccTosHme
MeXAy Nnonkamm

OcobeHHOCTI

3aMOopO3Ka U CyLLKa BHYTPY KaMepb! JIE0BOTO
KOHfieHcaTopa (ofHoKaMepHblil MeToz) Ha
00orpeBaeMon Mosike C YCTPOICTBOM YKYMOpKY,
ONLVOHATEHO C BEHTUIATOPOM.

- 1 200 MM 0,031 M2 70 Mm ©

2% 12 15t KpYrOAOHHbIX KoNo, LUMPOKOropAbIx OyTbinel v
afianTepoB Ans amnyn; Ans CyLKM BOJHbIX PacTBOPOB

[1nst KpYrIOAOHHbIX KONO, LUMPOKOropsbIx OyTbinel
8 - - - - 11 aLanTepoB NS aMnyn; ANs CyLUIKM PacTBOPOB C
OpraH1yeckMu pacTBOpUTENSMY

O6OI’peBa€Mble NONKK, BapblpOBaHMe pacCToaHNA

MeXAY NoJIKkaMu NyTeM U3bATUSA OTAENbHbIX MOJIOK,
12 5 200 MM 0,155 m 2 25 MM Ay y A

pe3VIHOBbIe KpaHbI ana prITIO,EI,OHHbIX KOJ'I6,

WMPOKOropAbIX OyTbINEA 1 afanTepos Ans amnyn

OborpesaeMmble MOMKH, BapbMPOBaHME PaCcCTOSHIS

Me MOJIKAMM NYTEM N3BATUA OTLAENbHbIX MOJIOK,
12 10 200 MM 0,31m2 25 MM XAy y A

PE3VHOBbIE KpaHbl 4R KPYTIOA0HHbIX konb,
LUMPOKOTOpIbIX OyTbiNelt 1 afanTepoB Ans amnyn

OborpeBaeMmble MOJIKM C YCTPOACTBOM YKYMOPKK,
BapbVIPOBaHYie PaCcCTOAHMA Mexay nonkamu go 110

o 12 2 250 MM 0,09 m? 45 MM © MM NYTEM U3bATUSA NONKA, PE3UHOBBIE KPaHbI A1
KPYrMOZOHHbIX KOO, WKpOKOropsbIx OyTbinel v
afanTepoB Ans amnyn

LyoCube c 06orpeBaembIMM MOIKaMu, Bapb1poBaHie
e - 5 256%300 MM 0,38 m?2 55 MM PACCTOAHNA MEXTY NONKaMM NYTeM U3BATUA OTAENbHbIX
nonok

MaHuhong ans KpyrnofoHHbIX Konb, WPOKOropAbix
o 20 - - - - OyTbinelt v afanTepoB AR aMnyn; Ang CyLKW pacTBOPOB
C OpraHNyeCKMMM PacTBOPUTENAMM

a) [inst KpyrnoZoHHbIX KOO, LWMPOKOTOpbIX GYThiNeil 1 afanTepoB Ans amnyn
0) PaccTosHme Ans yCTpoONCTBa yKYnopKkm

AnbTepHaTUBHble KOH(UIypaLyy JOCTYMHbI M0 3anpocy
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[prmepbl KOMMNEKTaUum

Gamma 1-16 LSCplus 2 oo
Gamma 2-16 LSCplus B

T I R R

. O6uwas
Kon-so emkocren | Kon-so | [Auametp
3amMopO3Ka 1 CyLLKa BHYTPY Kamepbl 1e10Boro

- 5 200 Mm 0,155 m 2 25 MM KOHzeHcaTopa (OfHOKaMepHbIV MeTOR) Ha
oborpeBaemoit NofKe, ONUYOHANLHO C BEHTVNATOPOM.

PaccTosHme
MeXAy Nnonkamm

No. OcobeHHOCTI

3aMOopO3Ka U CyLLKa BHYTPY KaMepb! JIE0BOTO
KOHfieHcaTopa (ofHoKaMepHbIil MeToz) Ha
00borpeBaeMon Mosike C YCTPOICTBOM YKYMOpKY,
ONLVOHATIEHO C BEHTUATOPOM.

- 2 250 MM 0,09 m2 45 mm 6

%12 15t KpYrAOAOHHbIX KONO, LUMPOKOropAbIX OyTbinel v
afianTepoB Ans amnyn; Ans CyLKM BOHbIX PacTBOPOB

175t KpYrIOAOHHbIX KONO, LUMPOKOropsbIx OyTbinel
V1 a1anTepoB s aMnyn; Ans CyLUIKM PacTBOPOB C
OpraH1YyeckMm pacTBOpUTENSMY

O6orpesaeMmble NONKM, Bapb1poBaHme paccTosHMS
MEXZY NONKaMM NyTeM U3bATUS OTAENMbHbIX NOMOK,
PE3MHOBbIE KPaHbl 191 KPYMIOAOHHbIX KONO,
LUMPOKOropAbIX OyThINeR 1 aianTepos Ans amnyn

12 5 200 mm 0,155 M2 25 MM

OborpeBaeMble MONKY, BapbM1POBaHMe PacCTOHMS
MEXgy NoNKaMm1 NyTeM U3bATUA OTAENbHbIX MOMOK

- 10 200 MM 0,31m2 25 MM

0BorpeBaemble MOKM C YCTPORCTBOM YKYMOPKM,
BapbVPOBaHYie PaCcCTOAHMA MexXay nonkamu o 110
12 2 250 MM 0,09 m?2 45 Mm 6 MM NyTeM W3bATIA NONKM, Pe3UHOBbIE KPaHbl AN
KPYrMOZOHHLIX KONIB, LIMPOKOrOPbIX ByTbINeid 1
afanTepos Ang aMnyn

060rpeBaeMmble MOMIKY C YCTPOACTBOM YKYMOPKY,
- 4 250 MM 0,18 m? 50 Mm © BapbYPOBaHYE PACCTORHUA MexXy nofkamu 10 290 Mu
nyTeM U3bATAA OTAENbHbIX MONOK

© ©0¢ 0 & 060 0 o

OborpeBaeMmble NONKY, YBENMYEHHOE PACCTOAHME MEXAY
9 - 8 375 MM 0,88 M2 48 MM nonkamm AOCTYMHO MO 3anpocy, MOLbEMHOE YCTPONCTBO
AN aKPUA0BOV KaMepbl JOCTYMHO N0 3anpocy

a) [Inq KpyrnomoHHbIX KOMD, LWIMPOKOrop/bix GyThinel 11 aaantepos AN amnyn
0) PaccTosHMe Ans yCTPONCTBA YKYMOpKM

AnbTepHaTVBHbIe KOH(UIypaLyy JOCTYMHbI M0 3anpocy
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[prmepbl KOMMNEKTaUum

Delta 1-24 LSCplus o
Delta 2-24 LSCplus " AR
T T N

OO6LLas PaccTosHue
nnowagb | mexay nonkamu

0 OcobeHHOCTI

Kon-Bo emkocTe Kon-so | [uametp

(1
(2] : 4
(3
(4
(5~
(6

3aMopo3Ka ¥ CyLUKa BHYTPY KaMepbl NefloBoro
- 10 200 mm 0,31m?2 25 MM KoHaeHcaTopa (ofHoKaMepHbI MeTos) Ha
0BorpeBaeMori Nofike, OMLMOHaNbHO C BEHTUASTOPOM.

3aMopo3Ka 11 CyLIKa BHYTPY Kamepbl IELOBOO
KOHfieHcaTopa (ofHoKaMepHblil MeToz) Ha
00orpeBaeMon Mosike C YCTPOICTBOM YKYMOpKY,
OMUMOHAIBHO C BEHTUTITOPOM.

250 MM 0,18 M2 45 mm 6

[Insi KPYrnofoHHbIX Kono, Wypokoropnblx OyTbinei 1
afanTepoB AN amnyn; Ans CYLIKM BOLHbIX PaCTBOPOB

OborpeBaeMble NMONKY, BapbMpOBaHUe PacCToHIS
MeX Y Nonkamu nyTem U3bsTS OTAENbHBIX NONOK,
Pe3VHOBbIE KpaHbl ANS KPYrNOZAOHHbIX Konb,
LUVMPOKOTOPIbIX OyTbINel 1 aanTepoB Ang amnyn

12 10 200 MM 0,31m2 25 MM

OBorpesaemble NOAK C YCTPOACTBOM YKyNOpKM,
- 4 250 MM 0,18 m2 50 mm 0 BapbUPOBaHYE PACCTOAHNA Mexay nonkamu 10 290 M
NyTeM U3bSTUA OTAENbHbIX NOMOK

06orpesaemble NOMKY, yBEN1YEHHOE PACCTOAHNE MeXy
- 8 375 MM 0,88 m?2 48 MM MonKamu OCTYMHO M0 3aMpocy, NOALEMHOE YCTPONCTBO
[7A aKPUIOBOV Kamepbl AOCTYMHO M0 3anpocy

a) [Ins KpyrnomoHHbIX KOO, LIMPOKOrop/bix GyThinel 11 anantepos Ans amnyn
0) PaccTosHMe Ans yCTPONCTBA YKYNOpPKM

AnbTepHaTUBHbIe KOH(UIypaLyy LOCTYMHbI M0 3anpocy
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LyoCube

q)pOHTaﬂbHaﬂ 3arpyska ans npocroTbl 3KCnyaTaunum n Gonbluas
BMeCTUTEJIbHOCTb

LyoCube sBnsieTcs naeansHbIM peLLeHrem, koraa obicTpas 1 yaobHas
3arpy3Kka SBNAIOTCA KNio4eBbIM GakTOPOM UMM HEOOXOAVMO BbICYLUIMTH
[10BONIbHO O0MbLUVE 00bEMbI BELIECTBA B NOTKaX.

LyoCube coBMeCTV M CO BCEMM NabOPaTOPHbIMY CYLLMAKaMM C
koHTponnepom LSCplus

®poHTanbHas 3arpy3ka, npsAMoyrofibHble MonKK U Npo3payHas
[1BEPb Kamepbl s MakCMarnsHoro yAobCTBa akcnnyaTaumm

becnposopHas TexHonorna WST — HUKaknx NpOBOLOB MeXTY
nosnKamu 1 6a3oBbIM MOZYNEM

OTzenbHbIN LaTYUK TEMNEepaTypbl Unv aatyvk LyoRx Ang kaxmon
MOMKY AN OMTUMaNbHO KOHTPONS Haf, MPOLECCoM

CTaHpapTHast KoHGUrypaLws ¢ NsTbio nonkamu (0,38 m2)

Makcrmym 8 Nonok fns onTMarnsHoM CyLIKK B MUKPO
MNaHLLIeTax v NnaHWeTax ¢ rnyooKUMK NyHKamM

Takxe OCTYNHa Kamepa C 6 Pe3VHOBbIMI KpaHaMM 115 CYLIKM B
Konbax

[JlononHuTeNbHble aKceccyapbl ANs CyLWKM — TepMobnoku,
MOAJOHbI, TAPENKM, CETKU U T.4.

Bo3moXxHOe Konn4ecTso Nosiok
Pasmepbi (LLIXT): 256 x 300 MM

Konn4ecrso nomnok 061was nnotaab Paccrostire
MeXay nonkamu

1nonka 0.08 m? 348.0 Mm

2 nonku 0.15Mm? 165.0 MM

3 nonku 0.23m? 105.4 Mm

4 nonkm 0.31m? 73.5 MM

5 nonku 0.38Mm? 55.2 MM

6 nosku 0.46 M2 43.0 MM

7 nonku 0.54 m? 34.2 MM

8 noskm 0.61m2 27.7 MM
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TeXxHn4yeckmne gaHHble

JlenoBbIi KOHAEHCATOP

- Makc. BMectnmocTs

- Makc. npov3BoaUTeNbHOCTD
- Temnepartypa

- OObeM kamepbl

Temnepatypa nosiKu Nv NpoayKTa
B MPOLieCce 3aMopaxmBaHus B Ne0BOM
KoHaeHcaTope (C BEHTAATOPOM)

Crctema oxnaxaeHus

Pasmepbl (6e3 akceccyapos)

Macca

dnekTponuTaHue
KomMMyHMKaLMOHHbIN UHTepdenc
XnapareHt

YpoBeHb Wwyma
cornacHo DIN 45635

Pa3mopo3ka
MN3mepeHne Bakyyma
KoHTponb Bakyyma

Temnepatypa

— JlenosbIit KoHAeHcaTop (M3MepeHie)

— Monkw (13MepeHIte 1 KOHTPOnb)

— MpoaykT (M3mepeHue ans Makc. 10 fat4mkoB)

OnpepeneHne oKOHYaHNS OCHOBHOIO
3Tana CywKu

— [lo Temneparype npogykTa

— TecT NOBbILLEHVS aBNEHS

— CpaBHuTeNbHOE M3MepeHue aBieHus

Mogynb nporpamMmmupoBaHus
USB nopt

LyoControl (onpenenetue remneparypsl
3aMep3aHng, U3MEPEHIE CONPOTUBIIEHIS
npofykTa)

MO LyoLogplus (gokymerT/poBaHme faHHbIX
npoLiecca)

MO LPCplus (aokymeHTHpoBaHe AaHHbIX 1
KOHTPOJTb Haf] NPOLIECCOM)

4xr

4kr
-55°C

6.5n

npnbn. =25 °C

0,51kBt
390 x 415 x 555 MM
48 kr
220B/50ry,
Ethernet

He copepXwT (hpeoHoB
54 nba (A)

TOPAYUM BO3LYXOM
[ J

4r

4kr
=-85°C

6.5n

npnbn. =35 °C

2x0,51kBt
390 x 415 x 555 MM
60 kr
220B/50My,
Ethernet

He copiepXuT (hpeoHoB
54 nba (A)

[opsA4MM BO3LYXOM
[ ]

21

8 kr 8 kr
6 Kr 6 Kr
=-55°C -85°C
1Mn 1Mn
npubn. 25 °C npubn. 35 °C
0,51«Br 2x 0,51 kBTt
780 x 415 x 540 mm 780 x 415 x 540 mm
63 «kr 78 kr
2208/50 2208 /50y
Ethernet Ethernet
He COLEePXMUT DPEOHOB  He COAePXUT PPeoHOB
54 nba (A) 54 nba (A)

[opAYMM BO3[YXOM

[OpAYMM BO3LYXOM
[ J

o

MpuBeaeHHbIe faHHble OTHOCKTCA K ©a30BOMY ONOKY B TemnepaTtype okpyaiolen cpefbl o1 +10°C o +25°C.
BO3MOXHbI U3MeHeH st De3 NpeaBapUTENbHOMO YBENOMNEHMS.

@ = CTaHgapT O = onuua
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TexXxHnyeckme gaHHble
| fepawep | Gamma116 | Gamma216 | Defta1-24 | Delta22s |

NepoBbiii KOHAEHCATOP

— Makc. BMeCTMmocTb 16 kr 16 kT 24 kr 24 kr
— Makc. Npon3BOANTENbHOCTL 12 kr 12 kr 18 kr 18 kr
— Temnepartypa -55°C -85°C -55°C -85°C
— ObbeM kamepb! npnobn. 30 n npuobn. 30 n npuobn. 45 n npubn. 45 n
TemnepaTypa NONKM UM NpoAyKTa B npoLecce
3aMopaxmBaHus B Ie0BOM KoHaeHcaTope (¢ npubn. -40°C npubn. -50°C npubn. -40°C npubn. -50°C
BEHTUNIATOPOM)
Cucrema oxnaxpaeHus 0,6 kBt 2x.0,6 kBt 0,88 kBr 2x 0,88 kBt
Pa3mepbl (6e3 akceccyapos) 860 x 485 x 650 Mm 860 x 485 x 650 MM 860 x 1050 x 650 Mm 860 x 1050 x 650 Mm
Macca 135kr 160 kr 215kr 250 kr
dnekTponuTaHme 2208 /50 2208 /501y 220B/50My, 220B/50My,
KoMMYHMKaLMOHHBIA MHTepdenc Ethernet Ethernet Ethernet Ethernet
XnapareHt He COLEePXUT (DPEOHOB  He COAEPXMUT PPEOHOB  He COLEPXUT DPEOHOB  He COOEPXUT (pecHoB
YpoBeHb wyma

54 pba (A 54 pba (A 54 nba (A 54 nba (A
cornacHo DIN 45635 Aba (A) Aba (A) Aba (A) Aba (A)
Pa3mopo3ka [opA4MM BO3[lyXOM [opA4MM BO3[yXOM [opAYMM BO3AYXOM opA4vM BO3LyXOM
M3mepeHue Bakyyma ° ° ® ®
KoHTponb Bakyyma (] (] [} [}
Temnepatypa
— Jlenosbli KoHaeHcaTop (M3mMepeHue) [ J [ J [ J [}
— MNonku (13mepeHHe 1 KOHTPONb) ([ ] ([ ] ® L]
— MpogykT (M3MepeHme ang Makc. 10 faT41KoB) [} [} [ [

OnpepeneHune OKOHYaHMsi OCHOBHOTO 3Tana
CyLKm

[To TeMnepaTtype npoaykTa e e ¢ ¢
patype npoAy o o o o
— TecT NOBbILIEHMA aBNEHNA
O O (@) (@)
— CpaBHUTENbHOE M3MEpEeHVe faBNeHNs
Mopynb nporpamMMupoBaHus
USB nopt
LyoControl (onpenenetve Temneparypsl
3aMep3aHua, U3MepeHve ConpoTrBeHNA O O ©) @)
npofiyKkTa)
MO LyoLogplus (10KyMEHTUPOBaHME JaHHbIX
yoLogplus (aokymerTyp A o o o o
npoLiecca)
M0 LPCplus (gokyMeHTUPOBaHVE AaHHbIX 1
plus (noxy P . O O @) (@)

KOHTPOb Hafl NPOLLeCccoM)

@ = (TaHfapT O = onuud

MpuBeaeHHble faHHble OTHOCKTCS K 6a3oBoMY BRoky B TemnepaType okpyalollen cpemsl or +10°C go +25°C.
BO3MOXHbI 3MeHeHVst 6e3 NpeaBapUTENbHOMO YBEAOMIIEHUS.



MonHbIN cnekTp 000pyAOBaHMS

Obnapnast yHWKanbHbIM MOAENbHbIM
PALOM 000PYA0BAHNS 1 aKCeCcyapos,
Mbl MOXeM MOCTaBUTb TMOMUNbHbIE
CYLIUNKY W BaKYYMHbIe KOHLEHTPATOpbI
AN nio0bon 3aaaun.
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@ pombiLneHHble MMOhUALHbIE CyWNIKY C BMECTUMOCTBIO NEfOBOTO KoHaeHcaTopa o1 25 10 500 KT 11 Gonee 418 hapMALEBTUYECKOM 1 APyriAX OTpacneit
NPOMBILUAEHHOCTW; MHAVBUAYaNbHOE UCTIONHEHVE INOMUNBHON CYLIMAKY, BKIOYas CUCTEMY 3arpy3Ku/BbIrpy3KU.

@ NvnoTHble IMOGUALHbIE CyWUNKY ANS Pa3paBoTKy MpoLecca nmog)mnm.%aumm V1 €10 ONTUMM3aLN, & TaKKe 1A OPraHi3aLmm MenkocepuiHoro
MpoK3BO/CTBA B COOTBETCTBIAM C TpeboBaHMaMu CGMP (BKi0Yas HapabOTKy NapTii NPOAYKLMY Anst AOKAMHUYECKUX 11 KTMHUYECKUX NCCTIEA0BAHMIA).

e JInoduabHble CyLWVAKK ANS PYTUHHBIX M MCCNe0BaTeNbCKMX 3afaYy C LMPOKM BO3MOXHOCTAMM KOHTPONA NapamMeTpoB NpoLecca, C BMECTVIMOCTbIO NefOBOrO
KoHfeHcaTopa ot 2,5 o 24 kr.

o PoTaumoHHble BaKyyMHble KOHLEHTPATOPbI ANA 6onbLioro Onana3oHa 3aflay — OT PYTMHHOTO NPUMEHeHNA A0 NCCNefoBaTeNIbCKNX 3afad.
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@ CHRIST

3a gononHuTenbHoM MHGopMaLmel obpalanTecs K opuumanbHoMy aUCTpubbloTopy - KomanaHuu MUJNIAB

LleHTpanbHbii ouc r. CaHkT-Tetepbypr r. HoBocubrpck
‘ T:+7(812) 61110 95 T: +7(383) 363 09 00
, 127247, Mocksa E-mail: infospb@millab.ru E-mail: sibir@millab.ru
[mutposckoe w., 100, cTp 2.

M I I_ L A busHec-ueHTp "Northe House" r. Kpacrogap r. Bnagueoctok

T:+7(495) 9337147 T:+7(861) 2551976 T:+7(423) 2426578
BIOTECH E-mail: info@millab.ru E-mail: south@millab.ru E-mail: vk@millab.ru



