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• Market leader in Biotechnology Industry

• Headquartered in Silicon Valley 

• Patented technology VROC®

• Fortune 500 client base
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low viscosity like water

high viscosity like honey
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Shear stress, t

Shear stress resists the shearing motion!

Shear stress = force/ wet area

 𝛾 =
𝑉1

𝑑
𝜂 =

𝜏

 𝛾

Shear rate is well defined in only a few geometries 
such as cone and plate, parallel plates, circular slit, 
rectangular slit geometries.  
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𝜂 =
𝜏

 𝛾  𝛾 ~ 𝑄

𝜏 ~ Δ𝑃



Min Sample Volume 50 µL

Shear Rate Range .5 ~ 1,400,000 s-1

Viscosity Range 0.2 ~ 200,000 cP

Temperature Range 4  ~ 70 o C

Shear/temp Sweep Yes

Min Sample Volume 100 µL

Shear Rate Range, s-1 1.7 ~ 5,800

Viscosity Range (cP) 0.2 ~ 20,000

Temperature Range 18  ~ 50 o C

Portable Yes

Shear/Temp Sweeps No

Min Sample Volume 500 µL

Viscosity Range (cP) 1.0 - 2,000

Extensional Range 0.1 - 1000 s-1

Temperature Range

4  - 105 (125) o C
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 𝛾𝑛 =
4𝑄

𝜋𝑅𝑛
3

Injection 
Rate, ml/s

Shear Rate, s-1

26 gauge 27 gauge

0.063 36,221 68,742

0.1 57,954 109,987

0.2 115,907 219,974
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𝒅 𝐥𝐧  𝜸𝒂𝒑𝒑

𝒅 𝐥𝐧 𝝉
= 2𝒂2 𝐥𝐧 𝝉 + 𝒂1

 𝜸 =
 𝜸𝒂𝒑𝒑

3
2 +

𝒅 𝐥𝐧  𝜸𝒂𝒑𝒑

𝒅 𝐥𝐧 𝝉

𝜼 =
𝝉

 𝜸

Shear Rate relevant for injectability applications: 
• Shear Rate range: 104-106 s-1

Application Shear rate [1/s]
Sag and Leveling 10-2-100

Flow coating, mixing 100-102

Brushing, roll coating 102-104

Injectability, Lubrication 104-107
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(a) A. Allmendinger, Eur. J. Pham. Biopharm. 87 (2014)

Sample A

Shear thinning at 2,000 1/s or higher
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Flow in the Needle – non-Newtonian Therapeutics

n = 1 for Newtonian

𝜂 = 𝑚  𝛾𝑛−1
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𝜂 = 𝑚  𝛾𝑛−1

𝜏 = 𝑚  𝛾𝑛



•

•

•

frictionpiston
R

L
RF w

n

n
b   )

2
(2



frictionpiston
R

L
RF w

n

n
b   )

2
(2

Gauge Dn Db Ln Injection Rate, Q n Shear Rate Viscosity Force Difference %

mm mm mm ml/s 1/s N

29 0.184 6.35 12.7 0.1 1 163511 30.00 42.890 0.00

29 0.184 6.35 12.7 0.1 0.8 173730 14.03 21.304 50.33

29 0.184 6.35 12.7 0.1 0.5 204389 9.53 17.028 60.30

𝜂 = 𝜂∞ +
(𝜂0 − 𝜂∞)

1 + (𝜏  𝛾)1−𝑛
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http://www.rheosense.com/products/viscometers/m-vroc/overview
http://www.rheosense.com/products/viscometers/m-vroc/overview
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The END…

Thank You!
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m-VROC® Specifications

Chip module surface material: 
• borosilicate glass, silicon, 

PTFE, ETFE, PEEK, platinum, 
Perlast (Kalrez Optional)

CE certified

Additional Customization  
(i.e.: 20µl  Sample Volume 
Testing )

Listed in USP
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