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How do we make small particles smaller? 
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Microfluidizer  Technology  
 

 
 

What is it?  
 

How does it work?  
 

Real world examples.  
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What is the Microfluidizer  
Technology?  

 

High shear fluid processor  
 

Fixed  Geometry Interaction Chamber  
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How does the Microfluidizer 
Technology work?  

 

Your material is pumped through the 
interaction  chamber at a constant 

pressure to produce shear .  
 

The shear  forces reduce particle size from 
micron  size to nanometer  size.  
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How does the Microfluidizer 
Technology work?  

 

 
Inlet 
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Product 
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Pressures to 
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Interaction Chamber Channel and Shear Force 
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Velocity Maximum (Vmax)= 8000 IN/sec   {455mph} 

         Velocity at Wall (Vwall)= 0 

 

          Average Shear = 8000 IN/sec 

  .002 IN 

 = 4,000,000 X    1 

   sec 

OR    4,000,000 sec-1 (inverse seconds) 

Vmax Vwall 

.004 
.002 

Minimum 

Dimension 
{100um} 
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Agitator 

Sawtooth 

Blade 
Closed 

Rotor 

Rotor-

Stator 

Colloid 

Mill 

Homogenizer 

Microfluidizer 

Processor 

Å Highest shear possible 

Å Narrowest particle size distribution 

Å Scaleup with repeatable results 
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High Pressure Inlet 

High Shear 

Zone 

High 

Impact 

Zone 

Low Pressure Outlet 

ñZò-Type Chamber 

High Pressure Inlet 

High Shear 

Zone 

High Impact Zone 

Low Pressure Outlet 

ñYò-Type Chamber 

Two Types of 
 

Interaction Chambers 
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Z ς Type 
VSize reduction 
VDispersions 
VDeagglomeration 
VCell Disruption 
VEncapsulation 
VEmulsions - Water in Oil 
VLiposomes - Water in Oil 

Y ς Type 
VEmulsions - Oil in Water 
VLiposomes - Oil in Water 
VNano-Mixing 
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What about Scalability?  
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Scalability  

Advantage  

ml/min L/min 
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HC-2000/5000/8000 Pneumatic 

Å Lightweight, low pressure homogenizers 

Å Batch and continuous processing 

Å Flow rates up to 2 lpm (HC-2000) 

 

M-110Y High Pressure Pneumatic 

Å Supports a wide range of pressures up to 

1586 bar (23,000 psi) 

Å Often used for cell rupture, submicron 

emulsions, shelf-stable suspensions 

 

 

 

M-110S Small Volume Pneumatic 

Å Processes smaller volumes (14ml) 

Å Greater product recovery (>12ml recovery) 

Å Continuous operation at pressures up to               

1586 bar (23,000 psi) 

 

M-110P Plug and Play Electric Benchtop 

Å Powered by 20 amp electrical outlet ŀ no 

compressed air or hydraulic cooling water 

Å Pressures up to 1720 bar (30,000 psi) 

Å Small volume model also available 

 

 

 

 

M-110L Pneumatic 

Å Pressure up to 1241 bar (18,000 psi) 

Å Continuous operation at small volumes (14 ml) 

M-110F Reverse Flow Pneumatic 

Å Deagglomerates and processes 

dispersions with high solid content 

Å Back flushes with no break in containment 

 

New! 

Bench Scale Systems 
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M-110EH-30 Electric-Hydraulic  

Å Mobile electric unit (vs. pneumatic) 

Å Pressures up to 1720 bar (30,000 psi) 

Å Small-volume, explosion-proof models too 

M-140K High Pressure Electric-Hydraulic 

Å Sustains prolonged high pressure 

Å Pressures up to 2755 bar (40,000 psi) 

Å Mobile unit with stainless steel enclosure 

Pilot Scale & Industrial Scale Systems 
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Source - Dr. F.-C. Lintz PARI GmbH 

Encapsulation Liposomes 

Emulsion Suspension 
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Key Applications 

ÅCancer therapeutics 

ÅAnesthetics 

ÅAntibiotics 

ÅSteroids 

ÅVaccines 

ÅVaccine  Adjuvants 

ÅArtificial blood 

ÅControlled-release drugs 

ÅOintments / Creams 

ÅVitamins 

ÅInjectables 

ÅInhalables 

ÅParenterals 

ÅTransdermals 
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ÅUniform characteristics 
ÅIncreased Bioavailability 
ÅEnhanced Stability 
ÅExtended Shelf Life 
ÅEnable Sterile Filtration 

Benefits 
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Consistent processing  
 ï Fixed geometry -  No moving parts  
Long - wearing  
 ïDiamond or Ceramic  
Ease of maintenance  
 ï Clean - in -place  &  Steam - in -place  

Benefits 
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What is the big deal with Nano particles? 
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Success Story: 

ÅBiotechnology company focused on immunotherapeutics for 
cancer and infectious diseases 

ÅStudy compared leading homogenizer vs. Mircofluidizer 
processor 

ÅKey results: The Microfluidizer processor achieved 50% smaller 
average particle size with negligible actives loss and significantly 
less filter area required for 200nm sterile filtration 
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Leading Homogenizer Microfluidizer Process 

Average Particle Size 185 nm  

after 15 passes (best achieved) 

141 nm  

after 3 passes 

Goal: < 150 nm U V 

Polydispersity 43.1% 

above 200 nm 

0.51% 

Above 200 nm 

Goal: < 10% above 200 nm U V 

Active Concentration 15% 

loss of actives 

1% 

loss of actives 

Goal: < 2% loss of actives U V 

Filter Area Required Per Liter of 

Product 

640 cm2 17 cm2 

The leading homogenizer required 38.4 times more filter area 
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ωEmulsions processed with Microfluidizer® contain less than 1% of particles, by 
volume, that are greater than 200 nm 

ωEmulsions processed with homogenizer did not meet this criteria  
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Particle size reduction ς Nanosuspension (epilepsy drug) 

 

Median particle size (D50) Lab machine (773 nm), Industrial machine (614 nm) 


