


Introduction

Founded in 1989, Constant Systems Limited is now well into its fourth decade of operations and is 

still very much dedicated to the design, manufacturing and maintenance of high-pressure cell 

disruption equipment, which has built a reputation on reliability, reproducibility, efficacy, and 

consistency.

We take pride in providing the highest level of service to our clients. Our first-class service starts at 

the initial enquiry stage, all enquiries are detailed and documented, and the client is taken 

through the enquiry process so that all relevant information is captured. This ensures that the best 

fit equipment is recommended via a personalised Cell Disruption Solutions Proposal.



Why choose Constant Systems

• We use high pressure, combined with our unique and proprietary hydraulic design and control 

system, which guarantees a consistent process throughout.

• This unique design and control allows the client’s process to be both upward and downwardly 

scalable.

• 99% of the sample processed at the set pressure - in most cases avoiding multiple passes.

• 0.5mL single sample through to 150L/hour continuous fluid processing.

• Our products support leading academic, research and industrial facilities around the globe to 

process common expression systems such as E. coli and S. cerevisiae through to widely 

considered tough to break organisms P. pastoris, S. aureus and L. lactis.



Technology

Our unique process is based on precise and consistent control of high pressure producing: 

• Instantaneous high pressure – the sample is momentarily trapped in the high-pressure cylinder and acting 
pressures instantly move from ambient to the set pressure.

• Shear stresses – the sample rushes across the fixed orifice geometry and starts to enter the fixed orifice.

• Acceleration – the sample is accelerated through the orifice up to speeds of 650 metres per second.

• Depressurisation – once the sample has left the orifice acting pressures instantly return to ambient.

• Impact – the sample now collides with the cooled heat exchange surface (which can be as low as -15°C) in 
less than one second of the process beginning.



Why Constant Pressure?

The data chart shows testing of 

Typical homogenizer processing < 

30% of the sample within 10% of the 

set pressure. Compared to Constant 

Systems, 99% of the sample that was 

processed within 1% of the set 

pressure. 

So, whether it’s a 0.5mL single 

sample or 150L per hour continuous 

flow processing, Constant Systems 

gives you the control and accuracy 

that guarantees repeatable, 

scalable, and highly efficient cell 

lysis.

Prior to processing Typical homogenizers Constant Systems



Product range 
Our product range offer a complete and scalable solution for high efficient cell lysis 

from 0.5mL single sample through to 150L/hour continuous fluid processing.

One Shot Cell Disruptor
0.5mL – 8mL

Solid & Fluid Samples

Multi Cycle Cell Disruptor
0.5mL – 80mL

Solid & Fluid Samples

CF1
15mL – 10L 

100mL/min - 6L/hr

CF2
15ml – 100L

400mL/min – 24L/hr

HFR
1,200L

2.5L/min - 150L/hr



One Shot
The One Shot is recommended for volumes of up to 24mL which is 

ideal for users who wish to upgrade from small bench-top 

techniques such as bead beating, sonication and chemical lysis. 

• The One Shot model can be utilised for processing 

• fluid

• re-suspended 

• viscous 

• tissue & plant 

• frozen sample types – without the need to thaw.

• The One Shot is capable of processing volumes from 0.5mL to 

8mL per process with a dead loss volume of < 0.1mL per process.



Multi Cycle
The Multi Cycle Cell Disruptor is a versatile model, ideal for users who 

wish to upgrade from small bench-top techniques such as bead 

beating, sonication and chemical lysis. 

SC Mode - a single cycle process and can be utilised for: 

• 0.5mL – 8mL volumes of all sample types whether fluid, solid, 

frozen, tissue or plant.

• MC Mode – a multi cycle process can be utilised for:

•  8mL volumes up to 40mL in each process 

• Total volume no greater than 80mL. 

• In MC mode all sample types that are fluid and re-suspended can 

be processed.

• RC Mode – a recycle process can be utilised for: 

• Multiple passes – best for tough sample types such as Gram-

Positive Bacteria and some Fungi and Algae types.



CF1
The CF1 Cell Disruptor offers Continuous Flow Processing offering up to 

100mL/min - 6L per hour.

• Simple, quick and easy to use.

• No need to prime or purge the equipment. 

• Integrated sample cooling jacket.

• No need for compressed air or bottled gas. 

• Ability to process fluid, re-suspended, viscous sample types.

• Fully contained process.

• a maximum process pressure of 40ksi (2700 bar).

• HMI control.

• Auto shut down feature.

• Standard electrical supply required.



CF2
The CF2 Cell Disruptor offers Continuous Flow Processing offering up to 

400mL/min - 24L per hour.

• Simple, quick and easy to use.

• No need to prime or purge the equipment. 

• Integrated sample cooling jacket.

• No need for compressed air or bottled gas. 

• Ability to process fluid, re-suspended, viscous sample types.

• Fully contained process.

• a maximum process pressure of 40ksi (2700 bar).

• HMI control.

• Auto shut down feature.

• Standard electrical supply required.



• Simple, quick and easy to use.

• No need to prime or purge the equipment. 

• Integrated sample cooling jacket.

• No need for compressed air or bottled gas. 

• Fully contained process.

• Maximum process pressure of 40ksi (2700 bar).

• HMI control.

• Auto shut down feature.

• Standard electrical supply required.

• Industry standard product path materials 

• Stainless Steel 316L and F51 super duplex or equivalent

• EPDM

• GLFPTFE 

• PEEK 450G

• Compatible with industry standard cleaning media (Ethanol, Sodium Hydroxide, Virkon) 

USP



Clients 
• Universities

• Research facilities

• Biotechnology companies 

• Pharmaceutical companies

• 75% of equipment sold to Universities and Research facilities

• 10 out of the top 10 Universities worldwide have Constant Systems equipment*

• 16 out of the top 20 Universities worldwide have Constant Systems equipment*

• 40 out of the top 50 Universities worldwide have Constant Systems equipment*

• University of Cambridge 12 units

• University of Oxford 10 units

• University of Leeds 9 units

*Source – using QS university rankings by Biological Sciences 2023



Ability to lyse various expression systems such as: 

Bacteria (E. coli)     Yeasts (Pichia pastoris)     Algae (C. vulgaris)     Fungi (P. canescens)     Mammalian (BHK21) 

Prior to processing Typical homogenizer Constant Systems

Typical workflows: 

 Protein Purification     Enzyme Release     Inclusion Bodies     DNA shearing.

The microscope images below show more cells are lysed using Constant Systems equipment 

compared with other homogenizers, providing a higher and consistent yield highlighting Constant Systems’ 

efficient, accurate and repeatable processes.

Client requirements



Constant Systems support leading academic, research and production facilities around the globe



Academic Testimonials



Research Testimonials



Production Testimonials



https://constantsystems.com

Contact Us
We take pride in providing the highest level of service to the clients and our 

support starts at the initial enquiry stage.

Complete the online form for one of the team to get back to you 
or alternatively give us a call or drop us an email.

https://constantsystems.com/
https://constantsystems.com/contact-us/
https://www.facebook.com/ConstantSystems.Official
https://www.youtube.com/channel/UC1GknOL1xohPBn8AKFWbf8A
https://twitter.com/Cell_Disruptors
https://www.linkedin.com/company/constant-systems-limited/
https://forms.office.com/e/JXeeXP1jQD
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