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Tips
Tips
Inoculation: Prepare 1x10^8 cells, Setting: Up 2.0 mm/s, Down 2.0 mm/s, T_H: 20 s, B_H 0 s, 3~4 hours
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Exchange culture medium on day 3, 4, 5, 6, then twice a day until the culture process finishes. For slow growing cells such as HEK293, replace culture medium on day 3, 5, then every day after day 5.

For non-growth associated production (production started when cells reach plateau or during slow growth)
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 30 mins

Tips
Prepare 2.7~6 L culture medium
Inoculation: Prepare 1x10^8 cells, Setting: Up 2.0 mm/s, Down 2.0 mm/s, T_H: 20 s, B_H 0 s, 3~4 hours
Glucose: 4 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L in bottle and 3.7 g/L in reservoir.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Recirculation start by 24 hrs culture with 1999 ml/day flow rate with 24 cycles/day

For non-growth associated production (production started when cells reach plateau or during slow growth)
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 50 mins

Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol: 150 ml culture medium, well mix every 30~60 mins, until >90% cell adherent, approx. 3~4 hours.
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Exchange culture medium by vacuum aspiration on day 3, 4, 5, 6, then twice a day until the culture process finishes. For slow growing cells such as HEK293, replace culture medium on day 3, 5, then every day after day 5.

For non-growth associated production (production started when cells reach plateau or during slow growth)
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 30 mins

Tips
Prepare 2.7~6 L culture medium
Inoculation: Prepare 1x10^8 cells; Seed with reverse bottle protocol: add 150 ml culture medium, well mix every 30~60 mins until >90% cell adherent, approx. 3~4 hours.
Glucose: 4 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L in bottle and 3.7 g/L in reservoir.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Recirculation start by 24 hrs culture with 1999 ml/day flow rate with 24 cycles/day

For non-growth associated production (production started when cells reach plateau or during slow growth)
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 50 mins

Tips
Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins, until >90% cell adherent, approx. 3~4 hours.
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Exchange culture medium by vacuum aspiration on day 3, 4, 5, 6,...  
Start transit transfection when cell density reaches 2x10^9 cells/bottle. Use reverse bottle protocol for transit transfection. 

Tips
Prepare 2.7~6 L culture medium
Inoculation: Prepare 1x10^8 cells; Seed with reverse bottle protocol if the cells are slow or difficult to adhere, e.g. HEK293: add 150 ml culture medium, well mix every 30~60 mins until >90% cell adherent, approx. 3~4 hours.
Glucose: 4 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L in bottle and 3.7 g/L in reservoir.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Recirculation start by 24 hrs culture with 1999 ml/day flow rate with 24 cycles/day
Start transfection when cell density reaches 2x10^9 cells/bottle (usually by day 7).  Transfection with reverse bottle protocol.  DNA can be concentrated to enhance the transfection efficiency.


Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Exchange culture medium by vacuum aspiration on day 3, 4, 5, 6,...  
Harvest carriers directly by pouring out the carriers from the bottle.  Extract protein directly from the carriers with lysis buffer, freeze&thaw, ultrasonic or other methods.

For non-growth associated production (production started when cells reach plateau or during slow growth)
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 30 mins


Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Recirculation start by 24 hrs culture with 1999 ml/day flow rate with 24 cycles/day
Harvest carriers directly by pouring out the carriers from the bottle.  Extract protein directly from the carriers with lysis buffer, freeze&thaw, ultrasonic or other methods.

For non-growth associated production (production started when cells reach plateau or during slow growth)
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 30 mins


Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins, until >90% cell adherent, approx. 3~4 hours.
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Exchange culture medium by vacuum aspiration on day 3, 4, 5, 6,...  
Harvest cells by reverse bottle protocol: wash off excess serum by PBS; incubate carriers with 100 ml trypsin for 10 mins; discard trypsin and incubate for additional 10 mins; stop reaction by adding culture medium w/serum or inhibitor; tap the bottle and elute out cells by culture medium; repeat the elute process at least 3 times. 
For non-growth associated production (production started when cells reach plateau or during slow growth)
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 30 mins

Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Recirculation start by 24 hrs culture with 1999 ml/day flow rate with 24 cycles/day
Harvest cells by reverse bottle protocol: wash off excess serum by PBS; incubate carriers with 100 ml trypsin for 10 mins; discard trypsin and incubate for additional 10 mins; stop reaction by adding culture medium w/serum or inhibitor; tap the bottle and elute out cells by culture medium; repeat the elute process at least 3 times. 
For non-growth associated production (production started when cells reach plateau or during slow growth)
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 30 mins

Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins, until >90% cell adherent, approx. 3~4 hours.
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Exchange culture medium by vacuum aspiration on day 3, 4, 5, 6,...  
Start transit transfection when cell density reaches 2x10^9 cells/bottle. Use reverse bottle protocol for transit transfection. 
Harvest protein by direct extraction or harvest cell mess.

Tips
Prepare 2.7~6 L culture medium
Inoculation: Prepare 1x10^8 cells; Seed with reverse bottle protocol if the cells are slow or difficult to adhere, e.g. HEK293: add 150 ml culture medium, well mix every 30~60 mins until >90% cell adherent, approx. 3~4 hours.
Glucose: 4 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L in bottle and 3.7 g/L in reservoir.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Recirculation start by 24 hrs culture with 1999 ml/day flow rate with 24 cycles/day
Start transfection when cell density reaches 2x10^9 cells/bottle (usually by day 7).  Transfection with reverse bottle protocol.  DNA can be concentrated to enhance the transfection efficiency.
Harvest protein by direct extraction or cell harvest
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Tips
Inoculation: Prepare 1x10^8 cells, Setting: Up 2.0 mm/s, Down 2.0 mm/s, T_H: 20 s, B_H 0 s, 3~4 hours
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Exchange culture medium on day 3, 4, 5, 6, then twice a day until the culture process finishes. For slow growing cells such as HEK293, replace culture medium on day 3, 5, then every day after day 5.

Infect virus after cells reach 2x10^9 cells/bottle.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Pay caution on pH control.

Tips
Prepare 2.7~6 L culture medium
Inoculation: Prepare 1x10^8 cells, Setting: Up 2.0 mm/s, Down 2.0 mm/s, T_H: 20 s, B_H 0 s, 3~4 hours
Glucose: 4 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L in bottle and 3.7 g/L in reservoir.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Recirculation start by 24 hrs culture with 1999 ml/day flow rate with 24 cycles/day

Infect virus after cells reach 2x10^9 cells/bottle.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Pay caution on pH control.

Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol: 150 ml culture medium, well mix every 30~60 mins, until >90% cell adherent, approx. 3~4 hours.
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Exchange culture medium by vacuum aspiration on day 3, 4, 5, 6, then twice a day until the culture process finishes. For slow growing cells such as HEK293, replace culture medium on day 3, 5, then every day after day 5.
Infect virus after cells reach 2x10^9 cells/bottle.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s

Tips
Prepare 2.7~6 L culture medium
Inoculation: Prepare 1x10^8 cells; Seed with reverse bottle protocol: add 150 ml culture medium, well mix every 30~60 mins until >90% cell adherent, approx. 3~4 hours.
Glucose: 4 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L in bottle and 3.7 g/L in reservoir.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Recirculation start by 24 hrs culture with 1999 ml/day flow rate with 24 cycles/day
Infect virus after cells reach 2x10^9 cells/bottle.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Pay caution on pH control.

Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins, until >90% cell adherent, approx. 3~4 hours.
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Exchange culture medium by vacuum aspiration on day 3, 4, 5, 6,...  
Start transfection when cell density reaches 2x10^9 cells/bottle. Use reverse bottle protocol for transfection. 
DNA can be concentrated to enhance the transfection efficiency.

Tips
Prepare 2.7~6 L culture medium
Inoculation: Prepare 1x10^8 cells; Seed with reverse bottle protocol if the cells are slow or difficult to adhere, e.g. HEK293: add 150 ml culture medium, well mix every 30~60 mins until >90% cell adherent, approx. 3~4 hours.
Glucose: 4 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L in bottle and 3.7 g/L in reservoir.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Recirculation start by 24 hrs culture with 1999 ml/day flow rate with 24 cycles/day
Start transfection when cell density reaches 2x10^9 cells/bottle (usually by day 7).  Transfection with reverse bottle protocol.  DNA can be concentrated to enhance the transfection efficiency.


Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins, until >90% cell adherent, approx. 3~4 hours.
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Exchange culture medium by vacuum aspiration on day 3, 4, 5, 6,...  
Infect virus after cells reach 2x10^9 cells/bottle.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Pay caution on pH control.
Harvest carriers directly by pouring out the carriers from the bottle.  Extract protein directly from the carriers with lysis buffer, freeze&thaw, ultrasonic or other methods.

Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Recirculation start by 24 hrs culture with 1999 ml/day flow rate with 24 cycles/day
Infect virus after cells reach 2x10^9 cells/bottle.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Pay caution on pH control.
Harvest carriers directly by pouring out the carriers from the bottle.  Extract protein directly from the carriers with lysis buffer, freeze&thaw, ultrasonic or other methods.



Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins, until >90% cell adherent, approx. 3~4 hours.
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Exchange culture medium by vacuum aspiration on day 3, 4, 5, 6,...  
Infect virus after cells reach 2x10^9 cells/bottle.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Pay caution on pH control.
Harvest cells by reverse bottle protocol: wash off excess serum by PBS; incubate carriers with 100 ml trypsin for 10 mins; discard trypsin and incubate for additional 10 mins; stop reaction by adding culture medium w/serum or inhibitor; tap the bottle and elute out cells by culture medium; repeat the elute process at least 3 times. 
For non-growth associated production (production started when cells reach plateau or during slow growth)
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 30 mins

Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Recirculation start by 24 hrs culture with 1999 ml/day flow rate with 24 cycles/day
Infect virus after cells reach 2x10^9 cells/bottle.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Pay caution on pH control.
Harvest cells by reverse bottle protocol: wash off excess serum by PBS; incubate carriers with 100 ml trypsin for 10 mins; discard trypsin and incubate for additional 10 mins; stop reaction by adding culture medium w/serum or inhibitor; tap the bottle and elute out cells by culture medium; repeat the elute process at least 3 times. 
For non-growth associated production (production started when cells reach plateau or during slow growth)
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 30 mins


Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins, until >90% cell adherent, approx. 3~4 hours.
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Exchange culture medium by vacuum aspiration on day 3, 4, 5, 6,...  
Start transfection when cell density reaches 2x10^9 cells/bottle. Use reverse bottle protocol for transit transfection. 
Harvest protein by direct extraction or harvest cell mess.

Tips
Prepare 2.7~6 L culture medium
Inoculation: Prepare 1x10^8 cells; Seed with reverse bottle protocol if the cells are slow or difficult to adhere, e.g. HEK293: add 150 ml culture medium, well mix every 30~60 mins until >90% cell adherent, approx. 3~4 hours.
Glucose: 4 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L in bottle and 3.7 g/L in reservoir.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Recirculation start by 24 hrs culture with 1999 ml/day flow rate with 24 cycles/day
Start transfection when cell density reaches 2x10^9 cells/bottle (usually by day 7).  Transfection with reverse bottle protocol.  DNA can be concentrated to enhance the transfection efficiency.
Harvest protein by direct extraction or cell harvest
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Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins, until >90% cell adherent, approx. 3~4 hours.
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Exchange culture medium by vacuum aspiration on day 3, 4, 5, 6,...  
Harvest cells by reverse bottle protocol: wash off excess serum by PBS; incubate carriers with 100 ml trypsin for 10 mins; discard trypsin and incubate for additional 10 mins; stop reaction by adding culture medium w/serum or inhibitor; tap the bottle and elute out cells by culture medium; repeat the elute process at least 3 times. 


Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins, until >90% cell adherent, approx. 3~4 hours.
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Recirculation start by 24 hrs culture with 1999 ml/day flow rate with 24 cycles/day
Harvest cells by reverse bottle protocol: wash off excess serum by PBS; incubate carriers with 100 ml trypsin for 10 mins; discard trypsin and incubate for additional 10 mins; stop reaction by adding culture medium w/serum or inhibitor; tap the bottle and elute out cells by culture medium; repeat the elute process at least 3 times. 

Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Exchange culture medium by vacuum aspiration on day 3, 4, 5, 6,...  
Harvest carriers directly by pouring out the carriers from the bottle.  Extract protein directly from the carriers with lysis buffer, freeze&thaw, ultrasonic or other methods.

Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Recirculation start by 24 hrs culture with 1999 ml/day flow rate with 24 cycles/day
For virus production, infect virus after cells reach 2x10^9 cells/bottle.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Pay caution on pH control.
Harvest carriers directly by pouring out the carriers from the bottle.  Extract protein directly from the carriers with lysis buffer, freeze&thaw, ultrasonic or other methods.

Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins, until >90% cell adherent, approx. 3~4 hours.
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Exchange culture medium by vacuum aspiration on day 3, 4, 5, 6,...  
Harvest cells by reverse bottle protocol: wash off excess serum by PBS; incubate carriers with 100 ml trypsin for 10 mins; discard trypsin and incubate for additional 10 mins; stop reaction by adding culture medium w/serum or inhibitor; tap the bottle and elute out cells by culture medium; repeat the elute process at least 3 times. 

Tips
Inoculation: Prepare 1x10^8 cells, Seed with reverse bottle protocol if the cells adhere slowly.e.g. HEK293: 150 ml culture medium, well mix every 30~60 mins, until >90% cell adherent, approx. 3~4 hours.
Glucose: 3 g/L, Glutamine: 4 mM, NaHCO3: 2.2 g/L ~3.7 g/L.
Culture: Up 1.0~1.5 mm/s, Down 1.0~1.5 mm/s, T_H: 10 s, B_H 10 s
Recirculation start by 24 hrs culture with 1999 ml/day flow rate with 24 cycles/day
Harvest cells by reverse bottle protocol: wash off excess serum by PBS; incubate carriers with 100 ml trypsin for 10 mins; discard trypsin and incubate for additional 10 mins; stop reaction by adding culture medium w/serum or inhibitor; tap the bottle and elute out cells by culture medium; repeat the elute process at least 3 times. 





