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@17" touch screen computer
@1 io 255 vessels intelligent control
@16 control loop per vessel
@ Temperature control : PID control

OHigh performance design

®Vessel with water jacketed and insulation
(STS316L vessel + ST304 jacket)
®Automatic sterilization

O[I

HMIZ} B4l touch screen computer2 A2 Ha|
Main control system@& PLC &

CiJst 2219 Hi0| 7soi=S B Mo Z2a B
DO 95 7ls - W4T
s - 8ZMA SgAIR
pH %57Is - feeding rate, 8&MA
Al2j5o| BHE controller XHE
STS316L Vessel + STS304 Jacket (15 &2E7|)

Agitation system : mechanical seal or magnetic drive Al2
K{DI /}_Lh- STS 3 6 ,Hxlo| 7}X LX“, '—Eoi x| 719! 7|§E,g Eg
240t NiX0| 0[o== 24F 0f248t CIx2!

X

L &
o X - &
FMT-PI bottom drive FMT-PI Top drive

015 ~ 700 L total volume
®Top plate
+Inoculum port : StAEZS (option : FAP| &B, FaEEHE
* Pressure gauge and transmitter port
+ Foam sensor port
* Exhaust port & condenser
+ Agitation (top drive only)
+ Light and spare ports
®Upper side wall
+3 media port
+ Gas overlay port and spare port
®Lower side wall
+ Sparger port
+ Sampling port
+ Temperature, pH, DO sensor port and spare port
®Botiom
* Harvest
« Agitation (bottom drive only)
@ Agitation
+Single or double mechanical seal
+ High torque AC geared motor
+3 baffles or more
@ Aeration
+Ring sparger (option : 1 ~ 10um micro sparger)
+0.2 [m disposable hydrophobic filter with check valve
®Impeller
+ Rushton type/Pitched blade/Marine blade
0Gas flow
« 1=TMFC + bypass rotameter
+ Flow rate : max 1 vvm or more
+2 or 3 TMFC (option)

)

with water jacket heat exchanger(or heater)
and circulation loop
®OpH control : acid/base agent
@ Agitation control : speed control
®DO control : PID cascade control with agitation,
feeding and gas flow rate
@ Antifoam control : antifoaming agent
®Feed control : fed-batch control by time, DO, pH
OFlow control : 1 ~ 4 mass flow control per vessel
8 multi trend log data per vessel
OEasily calibrated sensors
®Level control : electrode type Hi/Low level control
load cell type weight control(option)
@ 0Optional sensing unit : ORP, OD, 2nd pH, 2nd DO
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PLANT FERMENTER

FMT PL Series
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[ Specifications |

@High performance design
®Vessel with water jacketed and insulafion
(STS316L vessel + ST304 jackel)
® Automatic sterilization
0500 ~ 200,000 L total volume or more
8Top plate
*Inoculum port : FAEEHE (option : 3% H3)
* Pressure gauge and transmitter port
* Foam sensor port
* Exhaust port & condenser
+ Agitation (top drive only)
+Light and spare poris
+ Sight glass
* Manhole
® Upper side wall
+3 media port
* Gas overlay port and spare port
@Lower side wall
+ Sampling port
* Temperature, pH, DO sensor port and spare port
#Bottom
* Harvest
+ Agitation (bottom drive only)
9 Agitation
* Double mechanical seal
* High torque AC geared motor
+ 4 baffles or more
9 Aeration
*Ring sparger {option : 1 ~ 10um micro sparger)
+0.2 um disposable hydrophobic filter with check valve
@Impeller
*Rushton type/Pitched blade/Marine blade
®Gas flow
+1=TMFC + bypass rotameter
* Flow rate : max 1 vvm or more
+2 or 3 TMFC (option)

17" touch screen computer

01 to 255 vessels intelligent control

©16 control loop per vessel

®Temperature conirol : PID control with water jacket
heat exchangerlor heater) and circulation loop

@pH control : acid/base agent

®Agitation control : speed control

#DO0 control : PID cascade control with agitation,
feeding and gas flow rate

@ Antifoam control : antifoaming agent

)Feed conirol : fed-batch control by time, DO, pH

®Flow control : 1 ~ 4 mass flow control per vessel

8 multi frend log data per vessel

®Easily calibrated sensors

®Level control : electrode type Hi/Low level conirol
load cell type weight control(option)

®Optional sensing unit : ORP, OD, 2nd pH, 2nd DO




LAB FERMENTER

FMT ST Series

Lab scale fermenter= A2}t Hetot xjof7t LMLt
FMT ST series control system 2 HMIZ EiZ#E touch screen computer2 Cist HipSS 80 oot Mol & + e,
ClolEe] & - &=t 7(50| 06t=E HAE BEY Mg Ygy| L ch

HiZe| 8

®3ingle shell vessel 7%, cartridge heater & cooler X8
OHMI7t EiRHE 8.4" touch screen computer XXt Tz
®Main control system@2 PLC xHef
OIS 2219 Q0] 71S51=S &I Ao] 2212 SRl
= Jls - pHIAD
Feed 98715 - 8EMA S2AIZt
H %8715 - feeding rate, S&MA

O 212}50] 2AE confroller AHE

O 24E39) horosilicate vessel (Pyrex glass2)
@ Agitation system : mechanical seal A

073 7k5H STS 316 AAQ| 215 F20z 20| 7|y B

@ =20t HiZ0| S0[61=E T2 DIE*’J Cixiel

Vessel Type

FMT ST-D(Single shell) ElE

FMT ST-M(Single shell) ZE]

—Specifications

® Autoclavable single shell borosilicate glass vessel
015 ~ 10 L total volume
®Electro polished STS316L head plate & bottom plate
®Nozzles
* Inoculum port : 3EAZ (option : FAP| HE, FHESHL)
* Cartridge heater & cooler
» Temperature, pH, DO, foam sensor (option : ORP, level, OD sensor)
* Exhaust & condenser
* Agitation
*4 media feeds
» Sampling & harvest (option : £T0|4%L)
®Agitation
* Single mechanical seal
* High torque 60 W BLDC motor (30 ~ 1,200 rpm)
* 3 baffles or more
® Aeration
*Ring sparger (option : 1 ~ 10m micro sparger)
+0.2 im disposable hydrophobic filter with check valve
®Removable addition bottles support
* Perisialtic pump with tubings
®Impeller
* Rushton type/Pitched blade/Marine blade
0Gas flow
» 2 gas control rolameters (option : 4 rotameters
or 1~ 4 mass flow controller)
* Flow rate
0.2 ~ 15 L/min
0.3 ~ 3 L/min
0.5 ~ 5 L/min
0.7 ~ 7 L/min
1~ 10 L/min

\

standard  Low shear Pitched Marine blade — option
n system blade standard
with cell culture.

[ Contol [

©8.4" or 17" touch screen computer

81 to 12 vessels intelligent control

@16 control loop per vessel

® Temperature control : heating/cooling

®pH control : acid/base agent
feeding control
® Agitation control : 30 ~ 1200 rpm

®DO control : PID cascade control with agitation, feeding
and gas flow rate

®Feed conirol : fed-baich control by fime, DO, pH

®4 pump control : acid, base, anti-foam, feeding
easily calibrated pump

@Flow control (option) : 1 ~ 4 mass flow control

©8 multi trend log data per vessel

OEasily calibrated sensors

wxMust con
@ quick conne

cartridge cooler
® cartridge heater housing
® quick connector




Jacket type2| double shell vessel 722 RUZA ASHZLE SSMEQ| B0 2SIt
Exhaust gas condenser0fl quick couplingzt &2}0|

& HIAO| peristaltic pumpS AHESIGELICH

% shell #X2| vesselS 013t st 2= XM It5
HA ME'XHk 8.4" touch screen computer2 X&} EHz|
Main control system@2 PLC Zfel
EP‘“ X7‘°| UHO 0| 71531=E O3 Mo 2203 S

D i - ﬂH}AE

Feeo C_“a/! - 82MA ZBAR

pH %5715 - eeding rate, 2EAA

AMz|Mo| EXE controller Al

HE0| horosilicate vessel (Pyrex glass2)

Agitation system : mechanical seal Al2

YL 7ESE STS 316 \H“Q 43 50 BE0% 3|19 7|UH EF
201 W&o o[5l=2 12fE of2fst CIXIQl

~ Vessel Type
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Specifications

OCell cultured] XI5t double shell vessel : st 2= Ho| 7t5
®Autoclavable double shell borosilicate glass vessel
015 ~ 10 L fotal volume
OElectro polished STS316L head plate & bottom plate
ONozzles

« Inoculum port : SIHEZS (option : FA| HE, FaEYE)

« Temperature, pH, DO, foam sensor (option : ORP, level, OD sensor)

« Exhaust & condenser

+ Agitation

* 4 media feeds

» Sampling & harvest (option : $0[&%E)
O®Agitation

+ Single mechanical seal

+ High torque 60 W BLDC motor (30 ~ 1,200 rpm)

+ 3 baffles or more
®Aeration

* Ring sparger (option : 1 ~ 10im micro sparger)

+ 0.2 im disposable hydrophobic filter with check valve
®Removable addition bottles support

* Peristaltic pump with tubings
@®Impeller

* Rushton type/Pitched blade/Marine blade
0Gas flow

+ 2 gas control rotameters (option : 4 rotameters

or 1~ 4 mass flow controller)

* Flow rate

0.2 ~ 1.5 L/min

0.3 ~ 3 L/min

05~ 5 L/min

0.7 ~ 7 L/min

1~ 10 L/min

FMT DS Series

Control

@17 touch screen computer

@1 to 12 vessels intelligent control

@16 control loop per vessel

@ Temperature control : heating/cooling

®pH control : acid/base agent
feeding control

@ Agitation control : 30 ~ 1,200 rpm

DO control : PID cascade control with agitation,
feeding and gas flow rate

®Feed control : fed-batch conirol by time, DO, pH

04 pump control : acid, base, anti-foam, feeding
easily calibrated pump

®Flow control (option) : 1 ~ 4 mass flow control

@8 multi trend log data per vessel

OEasily calibrated sensors




LAB FERMENTER

FMT SC Series

FMT SC Series= 2Ct Hwst &of7t HRst =0 ARBot7| /et At|LIC

FMT SC Series Lab Fermenter= =9 Chiller7} 10| XHEOR Ak W74/71H Kx|of| 2l6i0d

10C~65C| S=HA0A HIXO| 7153I=S MIEIZIIELIC

£ Fermenter?] Control system HMIZ EZ1E Touch screen computerZ CiSH H4ES 410 HeioHA| HoE 4 A0,
Clo[E{] A==zt 7150] EO[GI=S MATIUELIC

Mol %

OXIH| S22 1BAAL o5t 2E XH
OHMI7t iRl 8.4" touch screen computer2 2% Ha|
®Main control system@2 PLC e
OLII5H 2719 Hi0| 7tSol=E o5 Mo Z213 B

DO 95 75 - MHAE

Feed %5715 - S2MA AR

pH E71s - feeding rate, EAMA
L2140 B3 controller XHEf
0245319 borosilicate vessel (Pyrex glass2)
®Agitation system : mechanical seal A2
072 715E STS 316 AEQ| 215 LE0 £50% (09| 7|2y BF
0 =240t MiX0| 20[5I=E T4 0245t CIXIR!

FMT SC-S(Single shell) 42

Vessel Type

FMT SC-D(Single shell) Gi&

?
’
/
#
a
/
#
.

FMT SC-M(Single shell) ZE|

Specifications

ot AXIE 035 71Y ¥ ¥Z 7|5 : HUSH 2 X0 7ts
® Autoclavable single shell borosilicate glass vessel
©1.5 ~ 10 L total volume
®Electro polished STS316L head plate & botiom plate
®Nozzles
« Inoculum port : StHTZ (option : FA| B, FATELE)
* Temperature, pH, DO, foam sensor (option : ORP, level, OD sensor)
* Exhaust & condenser
* Agilation
* 4 media feeds
» Sampling & harvest (option : 20|45 %E)
®Agitation
+ Single mechanical seal
* High torque 60 W BLDC motor (30 ~ 1,200 rpm)
* 3 batfles or more
® Aeration
*Ring sparger (option : 1 ~ 10;m micro sparger)
+0.2 1m disposable hydrophobic filter with check valve
®Removable addition bottles support
* Peristaltic pump with tubings
®Impeller
* Rushton type/Pitched blade/Marine blade
0Gas flow
+ 2 gas control rotameters (option : 4 rotameters
or 1~ 4 mass flow controller)
* Flow rate
0.2 ~ 15 L/min
0.3 ~ 3 L/min
0.5 ~ 5 L/min,
0.7 ~ 7 L/min
1~ 10 L/min

‘Illﬁﬂﬂﬂﬂﬂlll|

@17 touch screen computer

@1 to 12 vessels intelligent control

@16 control loop per vessel

®Temperature control : heating/cooling

®pH control : acid/base agent feeding control

® Agitation control : 30 ~ 1200 rpm

®DO0 control : PID cascade control with agitation,
feeding and gas flow rate

@Feed control : fed-baich control by time, DO, pH

@4 pump control : acid, base, anti~foam, feeding
easily calibrated pump

@Flow control (option) : 1 ~ 4 mass flow control

#8 multi frend log data per vessel

®Easily calibrated sensors

| [



FMT AL Series

Shear stressti 2125t MIZE tiY517| et Air lift bioreactor2A EUTi= 3712] £t T wHt SIS SRRIEE AATIUELIC
EQlel= 7IA| Z20} UZ HOAJARICZ TH0| 7kssH AL

2 3 shell 729 air-ifig bioreactor

CU3t SiEHO] aeration system (L/D)

HMI7} ElRHE! 8.47 touch screen computer2 X} Hz|
Main control system@2 PLC Zfet

CIYSH ZZ19| 0| 7HSo=E ¢S MK T2 B
DO &8 7I5 - a2

Feed ¥871s - 8ZMA 3SR

pH %5715 - feeding rate, 8244

Az}do| 22 controller AHel

=39 borosilicate vessel (Pyrex glasss)

MU 7k5E STS 316 M| 21E L5 2502 3109 7|UM BY

40t ME0| 20[5=S 124E 0f243t CIXR!

Vessel Type

Q‘H

Specifications

O Aerationti| 2J5t =8HEEO= shear siressS ZlAst
o Cell cultured] X2tst double shell vessel : HLst 2& Ho| 7ts
oCiY5H /D 78
®Autoclavable double shell borosilicate glass vessel
015 ~ 10 L total volume
®FEleciro polished STS316L head plate & bottom plate
ONozzles
*Inoculum port : SEEZ (option : FA| HE, FHEELL)
+ Temperature, pH, DO, foam sensor (option : ORP, level, OD sensor)
* Exhaust & condenser
*4 media feeds
+ Sampling & harvest (option : F70[&%E)
O Aeration
*1 ~ 10 ym micro sparger
+0.2 im disposable hydrophobic filter with check valve
®Removable addition bottles support
* Peristaltic pump with tubing
0Gas flow
+ 2 gas control rotameters (option : 4 rotameters
or 1 ~ 4 mass flow controller)
* Flow rate
0.2 ~ 1.5 L/min
0.3 ~ 3 L/min
0.5 ~ 5 L/min,
0.7 ~ 7 L/min
1~ 10 L/min

Control

@17 touch screen computer

@1 o 12 vessels intelligent conirol

@16 control loop per vessel

®Temperature control : heating/cooling

®pH control : acid/base agent feeding control

®DO control : PID cascade control with feeding and gas flow rate

OFeed control : fed-batch control by time, DO, pH

@4 pump control : acid, base, anti-foam, feeding
easily calibrated pump

®Flow control (option) : 1 ~ 4 mass flow control

08 multi trend log data per vessel

OEasily calibrated sensors
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