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Smart PIUS @ MHHOBaUMOHHaA TeXHONorma

Product Class €.y nepemewwmsaHus: Reverse - Spin®
1

0
*ll Bvipeo foctynHo Ha Be6-canTte

TexHonOrMI0 peBEPCUBHOIO BPALLEHNA 1 IPUHLMM
Ky/bTUBMPOBaHUA MUKPOGOB CMOTPUTE B OTAE/BbHOM
cTaTbe Ha cTp. 128

CraTtbu nonb3osateneii: biosan.lv/report

RTS-1 RTS-1C

TeopeTnyeckn BO3MOXKHbIN AanasoH N3mepeHunin
(OlMgs0), pu 10 Mn pabouero o6bEma*:

CrepxHeBuAaHble 6akTepun (np. E.coli) 0-25 (0-45.6 Olsoo SKBMBANEHT**)

Opoxxu (np. P. pastoris) 0-50 (0-75 OlMsoo SKBMBANEHT)
E.coli BL21 pnana3soH namepeHus 3aBOfACKON
KannoéposKkm, OMsso:

npu o6béme 10-20 mn 0 - 10 Or1 (0 - 19 Ollsoo 5KBMBaNEHT)

npv o6bEéme 20-30 mn 0-80Tr1(0 - 15.2 OlMeoo 3KBUBANEHT)
TOYHOCTb M3MepeHVsA NP 3aBOACKON KannbpoBke +0.3 Ol
KoadpdrumeHt macconepenaun kia (h) 10350+ 26 h' npu 5 mn
[lnvHa BoNHbI Ana nsmepeHunii () 850+ 15 Hm
McTouHuk ceTa CeeToauon
M3mepeHve B peanibHOM BpemMeHU (MUH) 1-60
[lnana3oH yCcTaHOBKM TeMnepaTypbl +25°C... +70 °C (war 0.1 °C) +4°C...+70°C (war 0.1 °C)
H/XXHWI ypoBeHb KOHTPONA TemnepaTypbl 5 °C BblLLE@ KOMH. 15 °C HXKe KOMH.
BepxHui1 ypoBeHb KOHTPONA TemnepaTypbl 70°C
CrabunbHOCTb TEMMepaTypbl +0.1°C
ToyHOCTb TemnepaTypbl obpasLia:

20°C-45°C +1

<20°C =2

>45°C +3
CKopocCTb HarpeBa/oxnaxaeHna obpasua 0.7 °C/mMunH
0O6bém obpasua 5-30mn
[lnanasoH perynvMpoBKu CKOPOCTN 50 - 2000 06/MuH (war 10 06/MnH)
TOYHOCTb perynvpoBKIM CKOPOCTN +15 06/MUH
Bpemsa peBepcrBHOro NepemeLLMBaHma 1-60 ¢ (war 1¢)
Luncnnen KK

Intel/AMD [Mpoueccop,

Mutmmaneroie Tpe6osar k MK O (RAM) 116, Windows XP***/Vista/7/8/8.1/10, 2.0 USB nopt

CuctemHble TpeboBaHuA Inte!/AMD Mpoueccop,

Of (RAM) 3 I'6, Windows 7/8/8.1/10, 2.0 USB nopt
Pasmepbl (OxLLUXB) 130%212%x200 mm
Bec 1.7 kr 2.2 Kr
MoTpebnaemblil TOK/MOLHOCTb 12BDC,3.3A/40Bt 12BDC,5A/60BT
BHewwHwuin 6noK nuTaHua Bxog AC 100-240 B, 50/60 I'y; Bbixog DC 12 B

* — MakcumanbHbii ka (h) goctrraetca npm pabouem o6beme 5 M, KOTOPbIA ABAAETCA ONTUMaNbHBIM ANA a3POOHOTO KyNbTUBUPOBaHNA
** — KoaduumeHTbl KoHBepcun ot OM850 fo OM600 BapbupytoTca Mexay Wwrammamu 1 pasamm pocta
**¥ — HeT rapaHTM NOTOMY YTO OnepaLroHHaa cMcTemMa He NofAepKrBaeTca NpovssoauTenem
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Mpobupka (50mn)

CycneHsuna KneTok TepmocTat Tina

"[Npait 6nok"

WcTouHunK cBeTa
(CBetogumopn)

QoToaunon

Puc. 1. 3D rpaduk KuHeTuKmn pocTa E.coli BL21 nokasblatowwuii
3¢ deKT pasHbix TemnepaTyp NpoBeaéHHbIX Ha 7 RTS
61opeakTopax O4HOBPEMEHHO

NHOOPMALIMA ON1A 3AKA3A:

RTS-1C c TubeSpin® Bioreactor 50, TPP®, 20 wT. BS-010160-A04
RTS-1 c TubeSpin® Bioreactor 50, TPP®, 20 wTt. BS-010158-A04
[ononHuTenbHble NpuHagnexHoctn ana RTS-1 n RTS-1C:

TubeSpin® Bioreactor 50, TPP®, 20 wT. BS-010158-AK
TubeSpin® Bioreactor 50, TPP®, 180 wr. BS-010158-CK
USB 2.0 xa6 10 nopTtoB BS-010158-BK

KaT. Homep

RTS-1 1 RTS-1C anaioTcA nepcoHanbHbiMu briope-
aKTOpaMu, KOTOpble NCMOb3YIOT 3anaTeHTOBaHHYO
TexHonoruto Reverse-Spin®, KoTopada npumeHaeT
HEeMHBa3VBHOE, MeXaHYeCK yrnpaBisieMoe, SHep-
rocbeperatollee, MTHHOBaLVIOHHOE NepemMellViBaHme,
Korfa KneTouHas CyCreH3mns CMeLuMBaeTCs BpalleHu-
em bropeakTopa BOKpPYr CBOEI OCU C USMEHEHNEM
HanpasneHVsA BPaLLEHWs], YTO NPUBOAMUT K BbICOKO-
3 PeKTMBHOMY NMepemMeLLBaHNIO U OKCUreHaummn
N5 a3PO6HOro KynbTMBMPOBaHWA. B coueTaHun ¢
6nuxHeln VK onTnyeckomn cMcTemMom MOXHO peru-
CTPUPOBATb KMHETUKY POCTa KNIeTOK HEUHBA3NBHO B
peanbHOM BpeMeHMU.

MNprHUMn cmelwneanna Reverse-Spin® B 50-munnunu-
TPOoBbIX panbKoHax-6vopeakTopax, NO3BONAET AOCTUYbL
BbICOKUX 3HaueHun k a (h') go 450, uto Heobxoammo ans
3¢ PeKTVBHOTO a3PO6HOTO Ky/bTVBMPOBaHUA

MHAMBYAYanbHO KOHTPONMPYeMbli GUopeaKkTop yckops-
eT npoLecc onTuMmusauumn

BO3MOXHOCTb KyNbTVBNPOBATb MKPOA3POdUIIbHbIE 1
0611raTHO aHa3PO6HbIE MUKPOOPraHK3Mbl (He cTporvie
aHaspoObHbIe ycnoBmA)

MprHUMN cmelumnBanua Reverse-Spin® no3sonsaet npo-
BOAMTb HEVHBA3VBHOE M3MepeHIe B1IOMACChl B peXxnmMe
peanbHOro BpemeHu

OnTuyeckas cnctema B 6nvkHe MHpPakpacHo obnacTu
MO3BOSISAIET PErVICTPUPOBATb KUHETUKY POCTa KNETOK
BecnnatHoe nporpammHoe obecneyeHune AfiA XpaHeHus,
LLeMOHCTPALMN 1 aHaNK3a JaHHbIX B PEXIME PeasibHOro
BPeMeHn

KoMnaKTHBIN Ar3aiiH ¢ HU3KUM npodunem 1 HebonbLIMm
pa3mepom AnA MYHOrO NPUMEHEHNA

KoHTponb Temnepatypbl Ana 6uonpotiecca

AKTUBHOE OxNaxaeHue A GbICTPOro perynnposaHma
TemnepaTypbl, HaNPUMeP A SKCNEPUMEHTOB C GIyKTya-
LmAMY TemnepaTypbl

MpodunmposaHwe 3aaay 4515 aBTOMaTM3aLMM NPOLECCOB
XpaHeHne 06nauHbIX AaHHbIX ANA YAANEHHOrO MOHUTO-
PYHra Npouecca KynbTMBMPOBAHYS JOMA AV C MOMOLLbIO
Mo6unbHOro TenedpoHa

BO3MOXHOCTWV NMPOMPAMHOIO OBECTIEYEHWA

PeFI/ICTpaLlI/IFl KWHETUKN POCTa KNETOK B peasibHOM
BpemeHun

Monb3oBaTtenbckue rpadpukn n 3D-rpadurk

Maysa
CoxpaHuUTb/3arpy3untb pesynbratbl
PDF- n Excel- otueTbl

MopkntoyeHune fo 12 npubopoB OAHOBPEMEHHO
BO3MOXHOCTb yAaNEeHHOTO ClEXeH)A 3a SKCNePUMEHTOM
Bo3MOXXHOCTb 3afjaun LMKNoB/npopunmposBaHma

BO3MOXHOCTb CO3AaHNsA COBCTBEHHOM KanGPOBKY Nog,
Nto6oI BUA MUKPOOPraHN3MOB

AMMIMKALNIA:

« BblpalymBaHme 6akTepuii C KOHTPONEM KMHETUKIN POCTa
B peasnibHOM peXxume BpemeHu

CKpI/IHI/IHr wTaMmmoB

SKCMeprMEHTbI C TemMnepaTypHbIM CTPeCCOM

CKPUHWHT Cpef 1 UX ONTUMU3aums
CYHTeTMYeCKas 1 cnctemHas bronorus

TecTbl Ha TOKCUYHOCTb

« KoHTposnb KayecTBa LUITAaMMOB

NLDOOHHI90D0 W
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PekomeHpgauunu, KOTOpbIM cnieayeT NoJjib30BaTbCA Npu CO34aHNN NePCOHaJNIbHbIX

yc
1.

TAHOBOK ANA KyN1bTUBNPOBaHNA MUKPOOPraHN3mMoB:

CKOPOCTb POCTa HANPAMYIO 3aBUCUT OT CKOPOCTU BPALLEHUA NPOBMPKM, MOCKONbKY OHa MPSAMO MPOMNopLMO-
HanbHO cBf3aHa (B AuanasoHe ot 1500 go 2500 06/MMH) CO CKOPOCTbIO HACBILEHNA CPEAbl KIUCIIOPOAOM.

. EcTtectBeHHO, uTO Npu a3pobHOM MeTabonusme n3meHeHvie O OT BpemMeH Takxe OyfeT NponopLroHanbHO

pacTyi B 3aBUCKMOCTM OT CKOPOCTY BPALLEHUS NPOBUPKUA.

3. 370 6yaeT TakXKe CKa3blBaTbCA Ha yaeNbHOW ckopocTu pocTta | (h)

4. A Takxe BpemeHu BbIxoAa KpMBOI pOCTa Ha CTaLMoHapHyto ¢asy pocTa npv a3pobHoN pepmeHTaumm

(uem cKopOCTb BpaLLeHVA NPOBMPKM Bbillie — TeM CKOPOCTb BbIXOfa Ky/bTypbl Ha CTaLMOHapHyto ¢pasy bbicTpee)

. HacbiweHne cpeabl Knucnoponom 6y,U,ET 3aBMCETb OT YaCTOTbl NePEKNIOYEHNA BpalleHnA I'Ip06I/IpKI/I Ha NpoTnBO-

nonoxHoe (RST) Bpema (hh:mm) (4em yalle nepeknoyeHrie HaNPaBNEHUs BpaLleHNa NPOBUPKN Ha NPOTUBOMO-
NOXXHOe — TemM MacCOOOMEH KMCIIOPOAA BbilLe)

. OMN A=850 — 3Ta f/IMHa BOJHbI U3MEPEHMA KOHLIEHTPALMM KJIETOK MKPOOPraH/W3MOB BbibpaHa noTtomy,

YTO NUTaTENbHbIE CPeAbl @ TaKXKe KIETKA MUKPOOPTraH3MOB MMEIOT LIBETHOCTb 11 3TO Hafo yUnTbIBaTb Npu
KOHTpoJsie cneuypryeckoin ANHaAMUKN POCTa MUKPOOPTraH13MOB. [/ TOro, 4To 6bl yiTU B «TeHEeBYI0» 0651acTb
(He 3aBMCKMYIO OT LiBETa Cpefbl 1 LiBeTa M. 0. Mbl pefnaraeM 6nmKHUA MHPPaKpacHbI (He BUAUMDIN gnA
YesloBEYECKOro na3a) Arana3oH naMmepeHna ceetopacceaHna — 850 HM. [oCKONbKY Npy 3TOM Mbl eLLe Haxo-
OUMCA B YUyBCTBUTENbHOM JAMana3oHe ASIMHbI BOSTHbI U B TOXe BPeMsA He3aBUCKMbI OT eCTECTBEHHbIX Packpacok
KOJMOHUIA M. 0. pa3paboTaHHbIX MUKPOBMONOraMn 1 CBA3aHHbIX C OrPaHNYEHHOCTbIO YyBCTBUTENIbHOCTM HaLLEero
3peHus (o1 400 go 700 HMm). KoadduumeHT nepecuérta Ollgso/OlMgy, 0KOMO 2.

POCT KJTETOK B 3ABUCMMOCTW OT UHTEHCUBHOCTW POTALINA

a on 6 Cneyndukauma cKkopocTr pocTa
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Puc. 2, a-B . BinsHve nHTepBana mexay peBepcrBHbIMU BpaLleHnAMM npobupkn (RST) Ha KnHeTuKy pocTa E.coli

BL21(a-B) pocT 6riomacchbl KneTok; (6-r) cneumduryeckan CKopocTb PocTa KNeTOK; KylbTYBMPOBaHVEe NPOBOANY B 50
ml TPP Bioreactor tubes, 06bém cpepbl 30% , 060p0TbI BpaLleHUa npobupku 2000 06/MUH; Bpema Mexay CMeHOM
BpaLueHnsa npobupku (RST) Ha npoTuBononoxHoe coctansAno 1,2, 4, 8, 16, 30 ceKyHg; cpefa KynbTiBMpoBaHusA LB;

TemnepaTtypa KynbtusrpoBaHua 37 °C. [ina Toro, utobbl nepeBecti Ollsso Ha OlMsoo MOMHOXbTe Ollsso B 1.9 pasa.

M3BECTHO, UTO a3pO6HbIN PoCT GakTepun E.coli 3aBUCMT OT UHTEHCMBHOCTM aspaumun. Yem oHa BbllE, TEM CKO-
POCTb POCTa KNeToK Bbile. PUC. 2 a-B CNYXWUT B KauyecTBe WNMIOCTPALMM ONTMMM3aLMN POCTa KNeTok Gaktepun
1 MOKa3blBaeT CBA3b MeXAy 4acTOTOM CMeHbl HampaBiieHus BpaleHua npobupku RST (cek.) M razoobmeHom.

Bbi

BOA: NPW CHMKeHWN BpemeHn RST cneumduyeckas ckopocTb pPOCTa BO3PACTAeT U BMECTE C HUM YBEINUYMBAETCA

BbIXOA 61OMacchbl KneTok. Taknum o6pa3om, Hanbonee BbICOKUIA YPOBEHb adpaLym C y4eTom ONTrMyMa YCIoBui AnA
pocTa E.coli BL216biny ycTaHOBREHbI AN1A pexrMa CKOpOCTY BpalleHUa npobrpku 2000 06/MWH nokasaTenb YacToTbl
CMeHbl BpalleHusa npobupku (RST) coctaBun 1 pa3 B cekyHay.



l Biosan, SIA, yn. Patcynutec 7, kopnyc 2; . Pura; JlatBus;
LV-1067, Ten.: +371-678-606-93; +371-674-261-37; ®akc: +371-674-281-01;

Medical-Biological o i . . A
Research &Technologies 3n. nouTa: rustrade@biosan.lv; http://www.biosan.lv

RTS-1 u RTS-1C, NepconanbHbie 6ropeakTtopbl

kia (h'") SHAYEHWE B RTS-1/C
500
450
400

350 }

300

ka (h7)

250
200
150
100

50 =

0
0 5 10 15 20 25 30

YpoBeHb Xugkoctu (mMn)

Puc. 3. BnmaHme pasnnuHbix 06bEMOB Cpefibl Ha CKOPOCTb ee HacblleHuA Kucnopofom B 50 mn TPP bruopeakTtope
NPy NHTEHCMBHOM pPeBePCMBHOM BpalleHun Ha RST -1C. 3anonHeHne ocyLecTBAANN Ae-MOHN30BaHHOI BOAOWA
06bémom 5, 10, 20 1 30 MN 1 M3MEPEHNA OCYLLECTBAANN He MHBa3UBHbIM O, AaTuMKom 1 onTtunkon (PreSens,
lepmanua) npwu 37 °C ncnonb3ya MeTof NOMHOrO BbITECHEHMA PaCcTBOPEHHOIO KMuciopofa-a3oTom. Ha Puc.3
npefcTaBneHbl CpeAHMne 3HaYeHUA Kak MUHUMYM 5 SKCNePYMEHTOB a TakKe UX CpefiHeKBafpaTUYHbIe OTK/IOHEHNA.

3HaveHue kia nccnegoBany AnsA ONTUMANbHbBIX A a3PO6HON GpepmeHTauny BaprabenbHbIX 3HAYEHUA NHTEHCUB-
HOCTW aspauuu, coctaBnswwmx 2000 06/MUH 1 YacTOTe CMEHbI HaMpaB/ieHUs BPaLLeHUA cocTaBnsiowen 1 pa3 B
cekyHfy. Bo Bcem nccnepoBaHHOM Aviana3oHe pabourix 06bEMOB cpefibl MOKas3aHa fviHeHas 1 06paTHO NpornopLmo-
HalnbHas 3aBUCMMOCTb 3HauyeHus kia oT 06bEMma cpepbl (cm. Puc. 3). Hanbonee Bbicokuii nokasatenb O, kia 350 mr/n/y
6b11 NokasaH ans 10% obbéma cpeppbl (5 mn cpeapbl B 50 Mn peakTope).

CIMMCOK KNETOK MUKPOOPTAHM3MOB W KNETOYHbIX KYJIbTYP YCMNELIHO KYJIbTUBUPOBAHbIX HA BUOPE-
AKTOPE RTS-1C

Saccharomyces cerevisiae, Pichia pastoris, Yarrowia lipolytica, Bacillus subtilis, Escherichia coli, Lactobacillus acidophilus,
Bifidobacterium bifidum, Pseudomonas aeruginosa, Hybridoma, Jurkat and CHO cells.

TWUMbl MPOBUPOK PEKOMEHYEMbIE 47151 PEBEPC-CIMH TEXHOMOTUN.

[lnA a3pobHbIX GepMeHTaLuii Mbl peKoMeHAyeM UCNoNb30BaTb NPobUpKY noctasnsemble TPP — TubeSpin® Bioreactor
50 ml (TPP, Leiinapusn). Ana obecneyeHrs ONTMManbHbIX YCIIOBUIA KyNIbTUBUPOBAHMA a3POTONIEPaHTHBIX MUKPOOpra-
HM3MOB — aHa3PO6OB, peKOMeHAYeM Te e peakTopbl, OAHAKO 3aKpyurBaeMasn KpblLLKa He AOMKHa MMeTb MeMbpaH-
Hble AbIxaTesnbHble GUAbTPbI. [onycTMMO TakKe NCMoJib30BaHUE aHANIOMMUYHbIX MPOGUPOK ApYyrX NPOV3BOAUTENEN,
Hanpumep Corning 50 ml Mini Bioreactor (CLLA), Ho B 3Tom criyuae poTop RTS Heobxogumo moanduumposats. Takas
onuma ocyLecTBAAETCA MO 3anpocy.

3ABOACKAA KAJTMBPOBKA NMONTMMPONMMNEHOBLIMU YACTULLAMW 3A0AHHOTO PASMEPA 1 KOSOOULMEHT
MEPECYETA 600HM/850HM

3aBopcKas Kannbpos npubopa paspaboTaHa 4N1A NONOUKOBUAHBIX 6GaKTeprin 6Gnn3Kux no pasmepam E.coli BL21. Ecnn
06BEKT BaLLVX NCCNe0BaHMIN NPEBbILAET 3TV Pa3Mepbl, CUCTEMA U3MEPEHUI MOXET paboTaTb He KOppPeKTHO. Koad-
duumeHT koHBepcuun OlMgso B OlMgoo MPU 3aBOACKUX HACTPOIIKax cocTaBnseT 1.9.

3ABOACKAA KATMBPOBKA W BITUAHWE ®A3bl POCTA MUKPOOPTAH3MOB HA TOYHOCTb M3MEPEHWUA

B npouecce KynbTBMpOBaHUA KNeTok E.coli, KNeTKn NPOXoAAT pasfinyHble $pasbl pocTa Bbi3biBatoLyye drsmonoruye-
CKne 1 Mopdonornyeckme N3MeHeHus, BKYan CHKEHVIE 06bEMHbIX pa3mMepoB 1 GopMbl KNeTok. Mo 3Tomy, Hesa-
BUCKMble pedepeHTHble 3HaueHnA Ol nonyyeHHble Ha KneTKax, 06pa3Libl KOTOPbIX OTOOPaHbI Ha Pa3INYHbIX y4acTKax
ba3 pocTa MOryT oTnyaTca ot cneyudurKaLmm KanmbpoBKU NPon3BoOgUTENS.

KAKOW KOOOULIMEHT KOHBEPCUIN 01850 K OJ1600 PEKOMEHYEM

KoadpduumeHT koHBepcun ontryeckoi nioTHOCTN OlMgso K OlMgoo 3aBUCKT OT JIMHEWHBIX Pa3MepoB 1 06bEma. MosTomy
Ko3bPMUMEHT ByaeT pasnnyaTtbca AnA ApYrx pa3mepoB KieTok. [prnbop MoxeT 6biTb KanmbpoBaH Ha Tpebyemoi
LJIVHe C yYeToM AanbHelLero nepeBoaa nosib3oBaTesieM Ha ONTUYECKYIo MIOTHOCTb 600 HM.

Bbl XOTUTE MPOTECTUPOBATb JAHHYO CUCTEMY?
Mbl MOXXeM NOCTaBUTb AEMOHCTPALMOHHBIN NPr6oP ¢ 50% CKMAKOM C Lienbto anpobauuy 1 Co3gaHunio annavKkaum-
OHHOW cTaTby. 1114 3TOro Bbl MOXKeTe HanpaAMyto obpaTtuTbca B otaen R&D dupmbl BuocaH no cnepytowiemy agpecy

igor@biosan.lv.



