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iFlowÊ Droplet System  
-Touchscreen Version 

Microfluidic droplet generation allows greater control over size and uniformity than convention-

al batch production. 

 

PreciGenomeôs droplet generation package provides a convenient open platform compatible 

with a wide range of chip designs. It may also be configured for either small volume production 

(<0.5 ml) or large volume (1.5 ml - 1 L). Single and double emulsion configurations are both 

available, and the iFlow Touch pressure controller provides a convenient AIO control and dis-

play unit. 

Email: USSales@precigenome.com                    

Tel: +1-408-708-4602     

   Address: 2176 Ringwood Ave., San Jose, CA, USA 

     Visit us at www.precigenome.com/microfluidic-droplet-generator 

Key Benefits 

IƛƎƘ tŜǊŦƻǊƳŀƴŎŜ 
ϧ 9ŶŎƛŜƴŎȅ 

¶ ¢ǳƴŀōƭŜ ǎƛȊŜ όŎƘƛǇ ŘŜǇŜƴŘŜƴǘύ 

¶ ¦ƴƛŦƻǊƳ ǇǊƻŘǳŎǝƻƴ 

¶ tƻƛǎǎƻƴ ŜƴŎŀǇǎǳƭŀǝƻƴ 

hǇŜƴ tƭŀǜƻǊƳ 

¶ wŜŀƎŜƴǘǎ 

¶ aƛŎǊƻƅǳƛŘƛŎ ŎƘƛǇǎ 

{ŎŀƭŀōƭŜ 
¢ƘǊƻǳƎƘǇǳǘ 

¶ 5ƛǊŜŎǘ ǇƭǳƎ ǊŜǎŜǊǾƻƛǊǎΥ ғлΦрƳƭ 

¶ wŜǎŜǊǾƻƛǊ ƪƛǘǎΥ мΦр Ƴƭ - м [ 

{ƛƳǇƭŜ hǇŜǊŀǝƻƴ 

¶ 9ŀǎȅ ǎŜǘǳǇ 

¶ /ƻƳǇŀŎǘ ǎƛȊŜ 

¶ LƴǘǳƛǝǾŜ ¦L ǿκ ǘƻǳŎƘǎŎǊŜŜƴ 

/ƻǎǘ 9ũŜŎǝǾŜ 

¶ !ũƻǊŘŀōƭŜ ŎƻƴŬƎǳǊŀǝƻƴ 

¶ [ƻǿ Ŏƻǎǘ ŎƻƴǎǳƳŀōƭŜǎ 

http://www.precigenome.com/microfluidic-droplet-generator
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Single Emulsion Pack 

Oil Phase 

Water Phase 

Collection 

PG-MFC Touch Controller 
Flow Sensors 

(optional) 

High Speed 

Imaging System  

(optional) 

High Speed 

Imaging System  

(optional) 

Flow Sensors  

(optional) 

PG-MFC Touch Controller 

Oil Phase 

Water Phase 1 

Water Phase 2 

Collection 

Double Emulsion Pack 

In single emulsion, one dispersed phase forms uniform droplets within the continuous phase. This 

setup is for water-in-oil emulsion. Oil-in-water emulsion would switch the two phasesô positions. 

In double emulsion, an additional continuous phase encapsulates the initial droplets formed in the 

first emulsion event. This setup is for water-in-oil-in-water emulsion. Switching water phase 2 and 

the oil phase would result in a three-inlet single emulsion. 

Email: USSales@precigenome.com                    
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{ȅǎǘŜƳ /ƻƴǘŜƴǘǎ 

tD-aC/-[¢-н/I ƭƛƎƘǘ ǇǊŜǎǎǳǊŜ ŎƻƴǘǊƻƭƭŜǊ 

нȄ ǊŜǎŜǊǾƻƛǊ ƪƛǘǎ όмΦрΣ мрΣ рлΣ мллΣ ƻǊ мллл Ƴƭύ 

нȄ ǊŜǎŜǊǾƻƛǊ ǘǳōŜ ǊŀŎƪǎ όмр ƻǊ рл Ƴƭύ 

нȄ ŘǊƻǇƭŜǘ ƎŜƴŜǊŀǝƻƴ ŎƘƛǇǎ όŀǎǎƻǊǘŜŘ ƳƻŘŜƭǎύ 

tD-[C{ ƅƻǿ ǎŜƴǎƻǊ όŀǎǎƻǊǘŜŘ Ŧǳƭƭ ǎŎŀƭŜΣ ƻǇǝƻƴŀƭύ 

¢ǳōƛƴƎǎ ϧ ŬǩƴƎǎ 

tD-I{± ƘƛƎƘ ǎǇŜŜŘ ƛƳŀƎƛƴƎ ǎȅǎǘŜƳ όƻǇǝƻƴŀƭύ 

tD-atм Ƴƛƴƛ ǾŀŎǳǳƳκŀƛǊ ǇǳƳǇ όƻǇǝƻƴŀƭύ 

iFlowÊ Droplet System  
- Light Version 

PreciGenomeôs droplet generation package is 

also available with an iFlow Light pressure 

controller. This setup is more affordable and 

compact. External pressure source and dis-

play unit are required for full functionality. 

Diagram for Single Emulsion  

Water Phase 

Oil Phase 

Collection 

PG-MFC 
Light Controller + Pump 

Flow Sensors 

(optional) 

High Speed 

Imaging System (optional) 

Email: USSales@precigenome.com                    

Tel: +1-408-708-4602     

   Address: 2176 Ringwood Ave., San Jose, CA, USA 

     Visit us at www.precigenome.com/microfluidic-droplet-generator 

Though the pressure source is different for this package, the principles of droplet generation are 

the same regardless of pressure controller used. With the right chip and setup, the iFlow Light may 

be configured for single emulsion shown above, or double emulsion (not shown.) 

http://www.precigenome.com/microfluidic-droplet-generator
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Working Principle 

{ŎƘŜƳŀǝŎ ƛƭƭǳǎǘǊŀǝƻƴ ƻŦ ŜƴƭŀǊƎŜŘ ƧǳƴŎǝƻƴΣ Ŏƻƴπ

ǘǊƻƭƭŜŘ ōǊŜŀƪ-ǳǇ ŘǊƻǇƭŜǘ ŀǘ ǘƘŜ ƻǊƛŬŎŜΦ ¢ƘŜ ƅƻǿ 

ǘƘǊƻǳƎƘ ǘƘŜ ƻǊƛŬŎŜ ŜƴŀōƭŜǎ ŀ ŎƻƴǘǊƻƭƭŜŘ ŘǊƻǇƭŜǘǎ 

ōǊŜŀƪ-ǳǇΣ ǿƘƛŎƘ ƛǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ȅƛŜƭŘƛƴƎ ƳƻƴƻŘƛǎπ

ǇŜǊǎŜ ƳƛŎǊƻ-ŜƳǳƭǎƛƻƴǎΦ 

¢ƘŜ ǎȅǎǘŜƳ ǊŜǉǳƛǊŜǎ ǘǿƻ ƻǊ ƳƻǊŜ ǳƴƳƛȄŀōƭŜ ƭƛǉǳƛŘ ǇƘŀǎŜǎΣ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ŘƛǎǇŜǊǎŜŘ ǇƘŀǎŜΣ ǎƻƳŜπ

ǝƳŜǎ ŎŀƭƭŜŘ ǘƘŜ ŘǊƻǇƭŜǘ ǇƘŀǎŜΣ ŀƴŘ ǘƘŜ Ŏƻƴǝƴǳƻǳǎ ǇƘŀǎŜΦ ¢ƘŜ ǎŎƘŜƳŀǝŎ ōŜƭƻǿ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ŘŜǾƛŎŜ 

ǿƛǘƘ ƧǳƴŎǝƻƴ ƛƴ ŦƻŎǳǎŜŘ-ƅƻǿ ƎŜƻƳŜǘǊȅ ŘŜǎƛƎƴŜŘ ŦƻǊ ŘǊƻǇƭŜǘ ƎŜƴŜǊŀǝƻƴΦ  

Microfluidic Droplet Generator Chips 

tǊŜŎƛDŜƴƻƳŜ ƻũŜǊǎ ŀ ǾŀǊƛŜǘȅ ƻŦ ŘǊƻǇƭŜǘ ƎŜƴŜǊŀǘƻǊ ŎƘƛǇǎ ƛƴ ŘƛũŜǊŜƴǘ ƳŀǘŜǊƛŀƭǎ ǘƻ ƳŜŜǘ Ƴƻǎǘ ƻŦ ƻǳǊ 

ŎǳǎǘƻƳŜǊǎϥ ŀǇǇƭƛŎŀǝƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎΦ   

  

¢ǿƻ ǘȅǇŜǎ ƻŦ ƳŀǘŜǊƛŀƭǎΣ ƛƴŎƭǳŘƛƴƎ ǇƻƭȅƳŜǊǎ όt/Σ /h/Σ /ht ŜǘŎΦύ ŀƴŘ ƎƭŀǎǎΣ ŀǊŜ ŎƻƳƳƻƴƭȅ ǳǎŜŘ ǘƻ Ŧŀōπ

ǊƛŎŀǘŜ ƳƛŎǊƻƅǳƛŘƛŎ ŎƘƛǇǎΦ aŀǘŜǊƛŀƭ ƻŦ ǘƘŜ ŎƘƛǇ ƛǎ ǎŜƭŜŎǘŜŘ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ŀǇǇƭƛŎŀǝƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎΣ 

ƛƴŎƭǳŘƛƴƎ ŎƘƛǇ ŘŜǎƛƎƴΣ ǘȅǇŜǎ ƻŦ ǎƻƭǾŜƴǘ ƻǊ ǊŜŀƎŜƴǘ ǳǎŜŘ ŦƻǊ ŜȄǇŜǊƛƳŜƴǘΣ ƴŜŜŘǎ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀǝƻƴΣ 

ōǳŘƎŜǘΣ ŀƴŘ ŦŀōǊƛŎŀǝƻƴ ǝƳŜ ŜǘŎΦ ¦ǎǳŀƭƭȅΣ ŦƻǊ ǊŜǎŜŀǊŎƘ ǇǳǊǇƻǎŜǎ ǘƘŜ ƳŀǘŜǊƛŀƭǎ ŦƻǊ ǘƘŜ ŎƘƛǇ ŦŀōǊƛŎŀǝƻƴ 

ƎŜƴŜǊŀƭƭȅ ǇǊƛƻǊƛǝȊŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ CƻǊ Ƴŀǎǎ ǇǊƻŘǳŎǝƻƴ ƻŦ ŀ ǇǊƻŘǳŎǘǎΣ ǘƘŜ ŦŀŎǘƻǊǎ ƻŦ ǇǊƻπ

ŘǳŎǝƻƴ ŎƻǎǘΣ ǊŜƭƛŀōƛƭƛǘȅ ŀƴŘ ŜŀǎŜ ƻŦ ǳǎŜ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ŬǊǎǘΦ 

Email: USSales@precigenome.com                    
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Continuous phase 

Dispersed phase 

Continuous phase 

http://www.precigenome.com/microfluidic-droplet-generator
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5ǊƻǇƭŜǘ-ōŀǎŜŘ t/w 

5ƛƎƛǘŀƭ t/w ǎȅǎǘŜƳ ŀǎ ŀ ƴŜǿ ƎŜƴŜǊŀǝƻƴǎ ƻŦ tƻƭȅƳŜǊŀǎŜ /Ƙŀƛƴ wŜŀŎǝƻƴ όt/wύ ǎȅǎǘŜƳ Ƙŀǎ ōŜŜƴ ŀƴ ƛƳπ

ǇƻǊǘŀƴǘ ǘƻƻƭ ƛƴ ƎŜƴƻƳƛŎǎ ŀƴŘ ōƛƻƭƻƎƛŎŀƭ ŬŜƭŘǎΦ 5ǊƻǇƭŜǘ t/w ƻǇŜǊŀǘŜǎ ōȅ ŀǎǎŜƳōƭƛƴƎ ƛƴƎǊŜŘƛŜƴǘǎΣ ŦƻǊƳƛƴƎ 

ŘǊƻǇƭŜǘǎΣ ŎƻƳōƛƴƛƴƎ ŘǊƻǇƭŜǘǎΣ ǘƘŜǊƳƻŎȅŎƭƛƴƎΣ ŀƴŘ ǘƘŜƴ ǇǊƻŎŜǎǎƛƴƎ ǊŜǎǳƭǘǎ ōȅ ǳǎƛƴƎ ǿŀǘŜǊ-ƛƴ-ƻƛƭ ǎȅǎǘŜƳǎΦ 

  

5b!κwb! ǎŜǉǳŜƴŎƛƴƎ 

5ǊƻǇƭŜǘ-ōŀǎŜŘ ƳƛŎǊƻƅǳƛŘƛŎ ǎȅǎǘŜƳǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ŦƻǊ 5b!κwb! ǎŜǉǳŜƴŎƛƴƎ 

  

5ǊǳƎ 5ŜƭƛǾŜǊȅ 

5ǊƻǇƭŜǘ ƳƛŎǊƻƅǳƛŘƛŎǎ ŜƴŀōƭŜǎ ǳǎŜŦǳƭ ǇƭŀǜƻǊƳǎ ŦƻǊ ŘǊǳƎ ŘŜƭƛǾŜǊȅ ǾŜƘƛŎƭŜǎ ŀƴŘ ŘǊǳƎ ƳƻƭŜŎǳƭŜǎ ŀǎ ƴƻǾŜƭ 

ŦǳƴŎǝƻƴŀƭ ƳŀǘŜǊƛŀƭǎΦ .ŜŎŀǳǎŜ ƻŦ ǳƴƛŦƻǊƳ ǎƛȊŜΣ ƳƻƴƻŘƛǎǇŜǊǎŜ ǎƛȊŜ ŘƛǎǘǊƛōǳǝƻƴΣ ŀƴŘ ŘŜǎƛǊŜŘ ǇǊƻǇŜǊǝŜǎΣ 

ŘǊƻǇƭŜǘ ƳƛŎǊƻƅǳƛŘƛŎǎ ŘŜƳƻƴǎǘǊŀǘŜǎ ǇǊƻƳƛǎƛƴƎ ǇƻǘŜƴǝŀƭ ŦƻǊ ǇǊƻŘǳŎǝƻƴ ƻŦ ŎƻƳǇƭŜȄ ŘǊǳƎ ǎȅǎǘŜƳǎΦ 

  

tǊƻǘŜƛƴ ŎǊȅǎǘŀƭƭƛȊŀǝƻƴ 

5ǊƻǇƭŜǘ ƳƛŎǊƻƅǳƛŘƛŎǎ ǘŜŎƘƴƻƭƻƎȅ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ŦƻǊ ƛƴǾŜǎǝƎŀǝƴƎ ǘƘŜ ŎƻƴŘƛǝƻƴǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǇǊƻǘŜƛƴ 

ŎǊȅǎǘŀƭƭƛȊŀǝƻƴΦ 

  

/Ŝƭƭ ŎǳƭǘǳǊŜ 

5ǊƻǇƭŜǘǎ ŀǊŜ ŀōƭŜ ǘƻ ōŜ ǳǎŜŘ ŀǎ ƛƴŎǳōŀǘƻǊǎ ŦƻǊ ǎƛƴƎƭŜ ŎŜƭƭǎΦ 5ǳŜ ǘƻ ǘƘŜ ƘƛƎƘ ǘƘǊƻǳƎƘǇǳǘΣ ƛƴŎǳōŀǝƻƴ ƛƴ ǳǇ 

ǘƻ Ƴƛƭƭƛƻƴǎ ƻŦ ŘǊƻǇƭŜǘǎ ƻũŜǊǎ ǇƻǿŜǊŦǳƭ ŎŀǇŀŎƛǘȅ ƻŦ ŎƘŀǊŀŎǘŜǊƛȊƛƴƎ ŎŜƭƭ ǇƻǇǳƭŀǝƻƴ ōŀǎŜŘ ƻƴ ŎŜƭƭǎϥ ƪƛƴŜǝŎ 

ōŜƘŀǾƛƻǊ ǎǳŎƘ ŀǎ ǇǊƻǘŜƛƴ ǎŜŎǊŜǝƻƴΣ ŜƴȊȅƳŜ ŀŎǝǾƛǘȅΣ ŜǘŎΦ 

  

/ƘŜƳƛŎŀƭ ǎȅƴǘƘŜǎƛǎ 

5ǊƻǇƭŜǘ-ōŀǎŜŘ ƳƛŎǊƻƅǳƛŘƛŎǎ Ƙŀǎ ōŜŎƻƳŜ ŀƴ ƛƳǇƻǊǘŀƴǘ ƳŜǘƘƻŘ ŦƻǊ ŎƘŜƳƛŎŀƭ ǎȅƴǘƘŜǎƛǎΦ 5ǊƻǇƭŜǘǎ ŀǊŜ ŀōƭŜ 

ǘƻ ŀŎǘ ŀǎ ƛƴŘƛǾƛŘǳŀƭ ǊŜŀŎǝƻƴǎΣ ǿƘƛŎƘ ŀǊŜ ŦǊŜŜ ŦǊƻƳ ŎƻƴǘŀƳƛƴŀǝƻƴ ŦǊƻƳ ƻǳǘǎƛŘŜΦ  

  

aƛŎǊƻǇŀǊǝŎƭŜ ǎȅƴǘƘŜǎƛǎ 

!ŘǾŀƴŎŜŘ ǇŀǊǝŎƭŜǎ ŀƴŘ ǇŀǊǝŎƭŜ-ōŀǎŜŘ ƳŀǘŜǊƛŀƭǎΣ ǎǳŎƘ ŀǎ ǇƻƭȅƳŜǊ ǇŀǊǝŎƭŜǎΣ ƳƛŎǊƻŎŀǇǎǳƭŜǎΣ ƴŀƴƻŎǊȅǎπ

ǘŀƭǎΣ ŀƴŘ ǇƘƻǘƻƴƛŎ ŎǊȅǎǘŀƭ ōŜŀŘǎ Ŏŀƴ ōŜ ǎȅƴǘƘŜǎƛȊŜŘ ōȅ ǘƘŜ ŘǊƻǇƭŜǘ ƎŜƴŜǊŀǝƻƴ ǎȅǎǘŜƳΦ ¢ƘŜ ǎȅǎǘŜƳ ƛǎ ŀƭπ

ǎƻ ŀōƭŜ ǘƻ ǎȅƴǘƘŜǎƛȊŜ ƳƛŎǊƻǇŀǊǝŎƭŜǎκƴŀƴƻǇŀǊǝŎƭŜǎΣ ƭƛƪŜ t[D! ƳƛŎǊƻǇŀǊǝŎƭŜǎΣ ŎƻƭƭƻƛŘŀƭ /Ř{ ŀƴŘ /Ř{κ/Ř{Ŝ 

ŎƻǊŜ-ǎƘŜƭƭ ƴŀƴƻǇŀǊǝŎƭŜǎΦ 

  

DŜƭ tŀǊǝŎƭŜ {ȅƴǘƘŜǎƛǎ 

Lƴ ǘƘŜ ƭŀǎǘ ŘŜŎŀŘŜΣ ǘƘŜ ƎŜƭ ǇŀǊǝŎƭŜǎ όƘȅŘǊƻƎŜƭǎΣ ƳƛŎǊƻƎŜƭǎΣ ŀƴŘ ƴŀƴƻƎŜƭǎύ Ƙŀǎ ōŜŜƴ ŀƴ ŀǊŜŀ ƻŦ ƛƴǘŜǊŜǎǘ ŦƻǊ 

Ƴŀƴȅ ǊŜǎŜŀǊŎƘŜǊǎ ŀƴŘ ƛƴŘǳǎǘǊƛŜǎΦ .ŜŎŀǳǎŜ ƻŦ ƘƛƎƘ ǘƘǊƻǳƎƘǇǳǘΣ Ƴƻƴƻ-ŘƛǎǇŜǊǎƛǘȅ ƻŦ ǇŀǊǝŎƭŜǎΣ ŀƴŘ ƭƻǿ 

ŎƻǎǘΣ ŘǊƻǇƭŜǘ-ōŀǎŜŘ ƳƛŎǊƻƅǳƛŘƛŎ ǎȅǎǘŜƳǎ ƘŀǾŜ ōŜŜƴ ǿƛŘŜƭȅ ǳǎŜŘΦ 

¶ 5ǊƻǇƭŜǘ-ōŀǎŜŘ t/w 

¶ 5b!κwb! ǎŜǉǳŜƴŎƛƴƎ 
¶ 5ǊǳƎ ŘŜƭƛǾŜǊȅ 

¶ tǊƻǘŜƛƴ ŎǊȅǎǘŀƭƭƛȊŀǝƻƴ 
 

¶ /Ŝƭƭ ŎǳƭǘǳǊŜ 

¶ /ƘŜƳƛŎŀƭ ǎȅƴǘƘŜǎƛǎ 
¶ aƛŎǊƻǇŀǊǝŎƭŜ ǎȅƴǘƘŜǎƛǎ 

¶ DŜƭ ǇŀǊǝŎƭŜ ǎȅƴǘƘŜǎƛǎ 

Applications 

Email: USSales@precigenome.com                    
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Droplet Size & Frequency Tuning 

Three-Inlet Chip (15 ml Reservoir Kits) 

With its user-friendly interface and tunable pneumatic pumps, the iFlow pressure controller 

allows fine control over pressure ratios to achieve a wide range of droplet sizes and pro-

duction rates with high consistency between different scales of production. 

 

Selected data is for microfluidic chips with 38 Õm nozzle width in a single emulsion configu-

ration (three-inlet is capable of double emulsion, not shown.) 

Two-Inlet Chip (15 ml Reservoir Kits) Two-Inlet Chip (500 Õl Chip Tanks) 

Three-Inlet Chip (500 Õl Chip Tanks) 

55.5 Õm 

2200 hz 

64.1 Õm 

1169 hz 

76.1 Õm 

858 hz 

Water 2 psi 

Oil 2 psi 

Water 3 psi 

Oil 4 psi 

Water 4 psi 

Oil 6 psi 

58.8 Õm 

2078 hz 

65.7 Õm 

1488 hz 

75.3 Õm 

950 hz 

Water 2 psi 

Oil 2 psi 

Water 3 psi 

Oil 4 psi 

Water 4 psi 

Oil 6 psi 

Email: USSales@precigenome.com                    
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63.9 Õm 

2976 hz 

73.5 Õm 

1488 hz 

86.5 Õm 

465 hz 

Water 2 psi 

Oil 3 psi 

Water 3 psi 

Oil 6 psi 

Water 4 psi 

Oil 9 psi 

51.3 Õm 

9954 hz 

73.5 Õm 

2425 hz 

87.4 Õm 

651 hz 

Water 2 psi 

Oil 3 psi 

Water 3 psi 

Oil 6 psi 

Water 4 psi 

Oil 9 psi 

http://www.precigenome.com/microfluidic-droplet-generator
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tǊƻŘǳŎǘ aƻŘŜƭ  
ƛCƭƻǿ ¢ƻǳŎƘ  ǿƛǘƘ 

ƛƳŀƎƛƴƎ 
ƛCƭƻǿ ¢ƻǳŎƘ ƛCƭƻǿ [ƛƎƘǘ /ǳǎǘƻƳ 5ŜǎƛƎƴ 

tŀǊǘ bǳƳōŜǊ  tD-5D-у-I{± tD-5D-у tD-5D-[¢н tD-5D-· 

{ƛƴƎƭŜ 9Ƴǳƭǎƛƻƴ      

5ƻǳōƭŜ 9Ƴǳƭǎƛƻƴ όƻκǿκƻ ƻǊ ǿκƻκǿ ύ     

5ǊƻǇƭŜǘ {ƛȊŜ нл-нллǳƳ нл-нллǳƳ рл-мрлǳƳ /ǳǎǘƻƳ 5ŜǎƛƎƴ 

aƻƴƻŘƛǎǇŜǊǎƛǘȅ  лΦм - р҈ лΦм- р҈ лΦм - р҈ лΦм - р҈ 

DŜƴŜǊŀǝƻƴ ǊŀǘŜ ¦Ǉ ǘƻ рƪIȊ ¦Ǉ ǘƻ рƪIȊ ¦Ǉ ǘƻ рƪIȊ ¦Ǉ ǘƻ рƪIȊ 

/ƘƛǇ aŀǘŜǊƛŀƭ /h/κ/htκt/κDƭŀǎǎ /h/κ/htκt/κDƭŀǎǎ /h/κ/htκt/κDƭŀǎǎ 
/h/κ/htκt5a{κ

Dƭŀǎǎ 

²ŜǧŜŘ ƳŀǘŜǊƛŀƭǎ  t¢C9κ t99Yκttκt/ t¢C9κ t99Yκttκt/ t¢C9κ t99Yκttκt/ /ǳǎǘƻƳ 5ŜǎƛƎƴ 

LƴŘŜǇŜƴŘŜƴǘ /ƘŀƴƴŜƭǎ ƻŦ Cƭƻǿκ
tǊŜǎǎǳǊŜ 

п п н ҔҐн 

{Ƴŀƭƭ ǾƻƭǳƳŜ ǇŀŎƪ ǿƛǘƘ лΦлн ǘƻ 
лΦрƳ[ ǘƘǊƻǳƎƘǇǳǘ όƻǇǝƻƴŀƭύ 

    

[ŀǊƎŜ ǾƻƭǳƳŜ ǇŀŎƪ ǿƛǘƘ ҔлΦрƳƭ 
ǘƘǊƻǳƎƘǇǳǘ όƻǇǝƻƴŀƭύ 

    

LƴǘŜƎǊŀǘŜŘ {ƻƊǿŀǊŜ ϧ /ƻƳǇǳǘŜǊ     

LƴǘŜƎǊŀǘŜŘ tǳƳǇǎ     

[ƛǉǳƛŘ Cƭƻǿ {ŜƴǎƻǊ όƻǇǝƻƴŀƭύ     

IƛƎƘ-ǎǇŜŜŘ LƳŀƎƛƴƎ όƻǇǝƻƴŀƭύ      

CǊŀƳŜ wŀǘŜ ƻŦ LƳŀƎƛƴƎ     

LƴǎǘŀƭƭŀǝƻƴΣ ¢ǊŀƛƴƛƴƎΣ      

/ǳǎǘƻƳ 5ŜǎƛƎƴκ h9a     

 мнулȄмлнп Ϫ Ҕмлрл ŦǇǎΣ ǳǇ ǘƻ оулллŦǇǎ ŀǘ ƭƻǿŜǊ ǊŜǎƻƭǳǝƻƴΦ  

iFlowÊ Droplet System  
Comparison Chart 
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iFlowÊ Single Cell Analysis   

R&D System 

Applications 

¶ Single cell isolation & PCR amplification 

¶ Single cell antibody discovery 

¶ Single cell analysis 

¶ Cell line development 

¶ DNA/RNA sequencing library 

 

¶ Biopharmaceutical discovery 

¶ Drug-resistance studies 

¶ Double emulsion 

¶ Enzyme evolution 

¶ Synthetic biology 

/ŀǘŀƭƻƎ  І bŀƳŜ 

tD-{/-у-I{±  
{ȅǎǘŜƳ ǿΦ ƛCƭƻǿ ¢ƻǳŎƘϰ ŎƻƴǘǊƻƭƭŜǊ ŀƴŘ 

ƘƛƎƘǎǇŜŜŘ ƛƳŀƎƛƴƎ  

tD-{/-у {ȅǎǘŜƳ ǿΦ ƛCƭƻǿ ¢ƻǳŎƘϰ ŎƻƴǘǊƻƭƭŜǊ 

Key Benefits 

hǇŜƴ tƭŀǜƻǊƳ /ƻǎǘ 9ũŜŎǝǾŜ tƻǊǘŀōƭŜ 5ŜǎƛƎƴ 

9ŀǎȅ hǇŜǊŀǝƻƴ ǿκ 
¢ƻǳŎƘǎŎǊŜŜƴ 

CƭŜȄƛōƭŜ {ŜǘǳǇΣ  
tǊƻƎǊŀƳƳŀōƭŜ 

/ǳǎǘƻƳ 5ŜǎƛƎƴ 
ϧ h9a 

http://www.precigenome.com/microfluidic-droplet-generator
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Initial Bead Concentration % 0 Encapsulations % 1 Encapsulations % 2+ Encapsulations 

(beads/ml) Actual Expected Actual Expected Actual Expected 

7,470,000 80.3 75.5 18.1 21.2 1.6 3.3 

12,900,000 69.4 68.8 24.5 25.7 6.1 5.5 

20,580,000 46.1 55.0 35.4 32.9 18.5 12.1 

Single Cell Encapsulation Efficiency 

Encapsulation vs. Poisson Distribution 

Using 10 Õm polystyrene beads as a model for mammal cells, droplet encapsulation fol-

lows the Poisson distribution. Data shown is for 55-60 Õm droplets; expected value is with 

one-third of initial bead concentration (chip design dependent.) 

{ƛƴƎƭŜ 9ƴŎŀǇǎǳƭŀǝƻƴ - мл ҡƳ ōŜŀŘǎ 

The Poisson distribution also holds for other bead concentrations. As bead concentration de-

creases, a greater percentage of droplets have no or one encapsulation events. Data shown 

is for 55-60 Õm droplets; expected value is one-third of initial bead concentration (chip de-

sign dependent.) 

Email: USSales@precigenome.com                    
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Beads Concentration vs. Encapsulation Rates 

{ƛƴƎƭŜ 9ƴŎŀǇǎǳƭŀǝƻƴ - {ƛƴƎƭŜ 9Ƴǳƭǎƛƻƴ 
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Single Cell Encapsulation Efficiency 

Double Emulsion Encapsulation 

Droplet encapsulation also follows the Poisson distribution in double emulsion systems. 

Data shown is for 30 Õm inner shell; expected value is with one-half of initial bead concen-

tration (chip design dependent.) 

{ƛƴƎƭŜ 9ƴŎŀǇǎǳƭŀǝƻƴ - мл ҡƳ ōŜŀŘǎ 
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Initial Bead Concentration % 0 Encapsulations % 1 Encapsulations % 2+ Encapsulations 

(beads/ml) Actual Expected Actual Expected Actual Expected 

17,610,000 82.6 88.3 14.8 11.0 2.6 0.7 

Surfactants and/or stabilizing agents are needed to maintain stable double emulsions, and 

pressure tuning can adjust droplet size. Factors such as presence of cells or inorganic salts 

may affect surfactant choice. The following surfactant mixes were used for each phase: 

Phase Surfactant Solvent 

Inner Water 0.5-1% TWEEN-20 DI H2O 

Oil 2.2% Pluronic F68 HFE 7500 

Outer Water 1-3% Triton X-100 DI H2O 

{ƛƴƎƭŜ 9ƴŎŀǇǎǳƭŀǝƻƴ - 5ƻǳōƭŜ 9Ƴǳƭǎƛƻƴ 

http://www.precigenome.com/microfluidic-droplet-generator
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Application: Drop-Seq 

Working Principle 

System Diagram  

Water Phase 1 

(barcoding beads 

and lysis buffer) 

Water Phase 2 

(cell suspension) 

Oil phase 

Flow direction 

In Drop-Seq, the microfluidic chip allows two water phases to mix before being dispersed in the oil 
phase. This allows barcoding beads and cells to be captured together in droplets. 

High Speed 

Imaging System  

(optional) 

Flow Sensors  

(optional) 

PG-MFC Touch Controller 

Water Phase 1 

Water Phase 2 

Oil Phase 

Collection 

http://www.precigenome.com/microfluidic-droplet-generator
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Drop-Seq Encapsulation Efficiency 

Drop-Seq Introduction 

An expansion of single cell encapsulation, Drop-Seq uses droplets to pair single cells with single 

barcoding microparticles. The resulting droplets serve as miniature independent reaction chambers 

for cell lysis and RNA hybridization, after which the products may be collected and sequenced to 

generate a library of thousands of single-cell transcriptomes. 

Droplet encapsulation similarly follows the Pois-

son distribution for a Drop-Seq model. Encap-

sulation was done with 10 and 20 Õm polysty-

rene beads in 100 Õm droplets, where 10 Õm  

beads modeled cells and 20 Õm  beads mod-

eled barcoding microparticles. Approx. 14.4% 

of droplets contained one of each bead (vs. 

13.5% modeled by the Poisson distribution.)  
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Tel: +1-408-708-4602     

   Address: 2176 Ringwood Ave., San Jose, CA, USA 

Visit us at www.precigenome.com/microfluidic-droplet-generator 

5ǊƻǇ-{Ŝǉ aƻŘŜƭ - мл ŀƴŘ нл ҡƳ ōŜŀŘǎ 

Drop-Seq Encapsulation 

Water Phase 1 

(barcoding 

beads and 

lysis buffer) 

Water Phase 2 

(cell suspension) 

Oil phase 

Flow direction 

Barcode 

Cell 

Cell lysis 

RNA hybridization 

mRNA 

Collect from droplets,  

induce reverse transcription 

PCR 
RNA-seq 

Library 

STAMPs 

(Single cell  

Transcriptomes 

Attached to  

Microparticles) 
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Application: 

Hydrogel Beads Encapsulation   

Working Principle 

System Diagram  

 

High Speed 

Imaging System  

(optional) 

Flow Sensors 

(optional) 

PG-MFC Touch 

Controller 

Cells 

Hydrogel beads 

Oil 

Collection 

 

²ƛǘƘ ǎǇŜŎƛŀƭƭȅ ŘŜǎƛƎƴŜŘ ƳƛŎǊƻƅǳƛŘƛŎ ŎƘŀƴƴŜƭǎ ƛƴ 

ǘƘŜ ǎŀƳŜ ǎŎƘŜƳŀǝŎ ƳƛŎǊƻƅǳƛŘƛŎ ŎƘƛǇ ŀǎ ƛƴ ǘƘŜ 

ǇǊŜǾƛƻǳǎ 5ǊƻǇ-{Ŝǉ ŜȄŀƳǇƭŜΣ ƘȅŘǊƻƎŜƭ ōŜŀŘǎ 

Ŏŀƴ ǊŜŀŎƘ фл҈ ƘȅŘǊƻƎŜƭ ŜƴŎŀǇǎǳƭŀǝƻƴ ǊŀǘŜ ƻƴ 

ƻǳǊ ǎƛƴƎƭŜ ŎŜƭƭ ŀƴŀƭȅǎƛǎ wϧ5 ǇƭŀǜƻǊƳΦ 

 

.ȅ ŀǧŀŎƘƛƴƎ ŦǳƴŎǝƻƴŀƭ ƎǊƻǳǇǎΣ ƘȅŘǊƻƎŜƭ ōŜŀŘǎ ƘŀǾŜ 

ŘƛǾŜǊǎŜ ŀǇǇƭƛŎŀǝƻƴǎΣ ǎǳŎƘ ŀǎ ŎŜƭƭ ŎǳƭǘǳǊŜΣ ŘǊǳƎ ŘŜƭƛǾŜǊȅ 

ǎǘǳŘȅΣ ŜǘŎΦ /ƻƳōƛƴƛƴƎ Ƴƻƴƻ-ŘƛǎǇŜǊǎŜŘ ƘȅŘǊƻƎŜƭ ōŜŀŘǎ 

ǿƛǘƘ ŘƛũŜǊŜƴǘ ŀǧŀŎƘƳŜƴǘǎ ŀƴŘ ƳƛŎǊƻƅǳƛŘƛŎ ŘǊƻǇƭŜǘ 

ǘŜŎƘƴƻƭƻƎȅ ŀƭƭƻǿǎ ŀ ƘƛƎƘ ŜƴŎŀǇǎǳƭŀǝƻƴ ǊŀǘŜ ƻŦ ǎƛƴƎƭŜ 

ŎŜƭƭ ŀƴŘ ǎƛƴƎƭŜ ōŜŀŘΦ {ǳƛǘŀōƭŜ ŘǊƻǇƭŜǘǎ Ŏŀƴ ǘƘǳǎ ōŜ Ƴƛƴπ

ƛŀǘǳǊŜ ƛƴŘŜǇŜƴŘŜƴǘ ǊŜŀŎǝƻƴ ŎƘŀƳōŜǊǎΦ wŜǎŜŀǊŎƘŜǊǎ Ŏŀƴ 

ǎǘǳŘȅ ƛƴŘƛǾƛŘǳŀƭ ŎŜƭƭ ōŜƘŀǾƛƻǊǎ ǿƛǘƘ ŘƛũŜǊŜƴǘ ŜƴǾƛǊƻƴπ

ƳŜƴǘǎΦ .ȅ ŀŘŘƛƴƎ ōŀǊŎƻŘŜǎ ƻƴ ƘȅŘǊƻƎŜƭ ōŜŀŘǎΣ ǎƛƴƎƭŜ 

ŎŜƭƭ wb! ǎŜǉ Ŏŀƴ ōŜ ŀŎƘƛŜǾŜŘΦ wŜǎŜŀǊŎƘŜǊǎ ŀǊŜ ŀōƭŜ ǘƻ 

ǎǘǳŘȅ ǊŀǊŜ ŎŀƴŎŜǊ ŎŜƭƭ ƳǳǘŀǝƻƴΣ ǊŜǎǇƻƴǎŜ ǘƻ ƴŜǿ ŘǊǳƎǎΣ 

ŀƴŘ /wL{tw ǎŎǊŜŜƴƛƴƎΣ ŜǘŎΦ ¦ǎƛƴƎ ǘƘƛǎ ǇƭŀǜƻǊƳΣ ŎŜƭƭ ƛǎƻπ

ƭŀǝƻƴ ŀƴŘ ǎƻǊǝƴƎ Ŏŀƴ ōŜ ŀŎƘƛŜǾŜŘ ŀǎ ǿŜƭƭΦ  

Water Phase 1 

(hydrogel beads) 

Water Phase 2 

(cell suspension) 

Flow direction 

Oil phase 
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